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Abstract

Auctions, or competitive tenders, are capable @roeming information asymmetries
to efficiently allocate limited funding for the pngion of ecosystem services. Most
auctions focus on ecosystem services on indiviguaperties to maximise the total
amount provided across the landscape. Howevem#ory services it is not just the
total quantity but their location in the landscapkative to other sites that matters. For
example, biodiversity conservation may be much nedfective if conserved sites are
connected to other conserved areas. Adapting ausctm address ecosystem services
at the landscape scale requires a good scientifiengtanding of the biophysical
system. It also requires an auction mechanism wtachpromote coordination while
maintaining the competition required to overcomi@rimation asymmetries. lterated
auctions, in which bidding is spread out over a benof rounds, with information
provided between rounds on the location of othéls bn the landscape, offers an
approach to cost effectively deliver landscapees@dosystem services outcomes.
Experimental economic testing shows that theseangtvork best when the number
of rounds is unknown in advance, which minimisest ieeking behaviour. It also
shows that a bid improvement rule facilitates cawtion and reduces rent seeking.
Where the biophysical science is well developedhsauctions should be relatively
straightforward to implement and participate inddmve the potential to provide
significantly better outcomes than standard ‘onet'denders.

Keywords: Conservation; competitive tender; expenial economics; ecosystem
services; market-based instrument



Landscape-scale ES auctions

Adapting Auctions for the Provision of Ecosystem Services at the
L andscape Scale

Abstract

Auctions, or competitive tenders, are capable @roeming information asymmetries
to efficiently allocate limited funding for the pngion of ecosystem services. Most
auctions focus on ecosystem services on indiviguaperties to maximise the total
amount provided across the landscape. Howevem#ory services it is not just the
total quantity but their location in the landscapkative to other sites that matters. For
example, biodiversity conservation may be much nedfective if conserved sites are
connected to other conserved areas. Adapting ausctm address ecosystem services
at the landscape scale requires a good scientifiengtanding of the biophysical
system. It also requires an auction mechanism wtachpromote coordination while
maintaining the competition required to overcomi@rimation asymmetries. lterated
auctions, in which bidding is spread out over a benof rounds, with information
provided between rounds on the location of othéls bn the landscape, offers an
approach to cost effectively deliver landscapees@dosystem services outcomes.
Experimental economic testing shows that theseangtvork best when the number
of rounds is unknown in advance, which minimisest ieeking behaviour. It also
shows that a bid improvement rule facilitates cawtion and reduces rent seeking.
Where the biophysical science is well developedhsauctions should be relatively
straightforward to implement and participate inddmave the potential to provide
significantly better outcomes than standard ‘onet'denders.

Keywords Conservation; competitive tender; experimentahemics; ecosystem
services; market-based instrument

1. Introduction

Payments for ecosystem services (ES) are incrdgsbeing applied to promote
conservation and other environmental policy goalsctions, or competitive tenders,
are a proven method of overcoming information aswtnies concerning landholders’
private costs and ensuring the efficient allocatodriimited ES payments (Latacz-
Lohmann and Van der Hamsvoort, 1997; Stoneham. e2@D3). In an ES auction,
landholders submit bids to provide ES in returnadgrayment. Landholders are free to
choose the level of their payment. However the iananechanism is competitive,
with only those that offer the best value for mofgyantity of ES provided per dollar
requested) likely to be successful. Most ES austamopt a sealed bid, discriminatory
price mechanism, in which successful landholdees @aid their bid price (e.g.
Stoneham et al., 2003; Windle et al., 2009). Aorai landholder will request at least
the opportunity cost of providing the ES; they @k for more, but the higher their
price the less likely they are to have their bidegted.

In order to rank the offers made by landholderanrmauction, a metric is required to
measure and compare the level of ES provided kerrative bids. A number of
metrics have been developed for conservation angtisuch as habitat hectares and
the biodiversity benefits index (e.g. Chomitz et 2006; Oliver et al., 2005; Parkes et
al., 2003; Wunscher et al., 2008). These calculaevalue of each bid in terms of
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ecological outcomes, and express it as a singlé. dis means the auction
mechanism can select the individual projects wipicdvide the best value for money.
However, by focussing on individual bids this agmio will not necessarily select the
optimal spatial configuration of conservation pobgeacross a landscape. This paper
considers how ES auctions may be modified to addtkee landscape-scale. The
following section considers the ecological basistfte type of metric required for
landscape-scale auctions, and section three caosasidew incentive payment
mechanisms could be structured. Section four de=trihe experimental testing of
alternative auction mechanisms, with the resuksgmted in section five, followed by
discussion of the policy implications in sectior. si

2. Landscape-scale conservation

In many cases the effective conservation of biagitae requires a landscape-scale
approach, rather than a focus on individual pregerti_andscape-scale conservation
is broadly based on the idea that: (1) initiatigd®uld encompass some regional
system of interconnected areas; (2) efforts aome way organized to achieve one
or several specific conservation objectives; and/éBious landholders within a given
conservation region cooperate or collaborate inesa@oncrete fashion to achieve
those objectives (Levitt, 2004). Connectivity bedweconservation sites facilitates
dispersal of biota, potentially increasing the cimition that individual management
actions make toward the goal of viable populatioAkhough different species
respond to connectivity in different ways (e.g. tétler, 1999; Lindborg and
Eriksson, 2004), the spatial configuration of siteften critical to the biological
success of conservation efforts (e.g. Drielsma Radier, 2009; Jiang et al., 2007;
McAlpine et al., 2006) and the selection of prageshould be considered at a
landscape scale in order to achieve lasting biositjeoutcomes.

The desired spatial configuration of conservatiatioas will depend on the
characteristics of the target species or commuasiigh as dispersal ability and range
requirements. Species which are poor dispersersregayre connected habitat, while
others may be able to make use of stepping staressaa fragmented landscape. In
some cases a mosaic of different habitat types beayequired, for instance for
species which use different resources at differemtes of the year. Other
considerations, such as the length of habitat edgethe characteristics of adjoining
land, can also be important. Some degree of hatwiatectivity is required for most
conservation outcomes in the short term. In theiomednd long term it is likely to be
of even greater importance, allowing species amdnconities to progressively adjust
their ranges in response to climate change. Thhhhimodified and fragmented
nature of agricultural landscapes means that aupab climate change may be
particularly problematic for many species and comities.

Where there are landscape-scale objectives sugpammn networks and biodiversity
corridors, the ecological metric becomes more cempln this case the values are
combinatorial — the biodiversity benefits from omject depend in part on which
other projects are selected. This interdependeratyvden sites is not new to
conservation biologists who have long worked witttie principle of biodiversity

complementarity, a calculus for the marginal cdmition each site makes toward the
global option values of biodiversity (e.g. Fait®9%). An auction to deliver a desired
spatial configuration of conservation actions mtietrefore be underpinned by a
metric which can account for these combinatoridles. As well as requiring very
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detailed ecological knowledge to quantify the cowaston benefits of alternative
landscape configurations, this also changes thédnamécs of the auction mechanism.
As the value of any one bid depends on which dbies end up in the final package,
it is not possible to come up with a meaningfuldiersity value for an individual
bid. Rather it is necessary to consider each plesstmbination of bids, and work out
which combination provides the best biodiversitytcomes within the budget
constraint. That is, the metric provides a measfreombined value rather than
individual value.

3. Auction mechanisms

To address landscape-scale conservation objectivissalso necessary to have a
mechanism for coordinating the actions of individaadholders to offer the desired
configuration (or at least something approaching fbr example by offering
adjoining parcels of land to form a wildlife comid Coordinating the actions of
autonomous agents is difficult as it requires therhave both information about the
actions of others and an incentive to coordinatih whem. A series of studies by
Parkhurst, Shogren and others investigate the ftise‘smart subsidy’, which is a
fixed payment with an agglomeration bonus, to mewan incentive for neighbouring
landholders to coordinate their offers (Parkhutstle 2002; Parkhurst and Shogren,
2005, 2007). In laboratory experiments, the bonwehanism was successful in
prompting experimental participants to coordinatrtactions for a number of simple
spatial configurations. These approaches buildanegtheory in which the complete
payoff matrix is known and/or private informatiohaiher agents’ costs and benefits
is available. With complete information coordinatimay occur if it is a clear Nash
equilibrium.

In more complex and realistic coordination expernitaghe bonus mechanism proved
less effective (Parkhurst and Shogren, 2007). Whieeee is no clear equilibrium,
agents will require an additional mechanism in ortdecoordinate their actions. In
experimental games, iteration can promote cooridinats agents acquire information
on the strategies of others. For example, in devexsperimental designs subjects
generally fail to attain the desired outcome inn@-shot game, but are successful in
achieving the goal as the game is repeated (eagk @hd Sefton, 2001). Iteration has
been shown to promote coordination by neighbourdsgdholders in economic
experiments; coordination was more likely when ¢éx@eriment was repeated, and
participants were able to use their experience fpyavious rounds (Parkhurst and
Shogren, 2007). Iteration combined with incentifascoordination therefore has the
potential to facilitate coordination among autonomagents.

A conservation auction with multiple bidding round#ers a mechanism through
which landholders can identify potential synergiash other bids and adjust their
own bids accordingly (Rolfe et al., 2009). It coaltbw landholders to converge on a
coordinated solution without having advance knogkadf each others’ costs and
likely strategies. In an auction setting, as opdose a fixed payment scheme,
landholders have an incentive to coordinate thé&®r® even in the absence of a
bonus. Provided the bid assessment process plagesitave value on connectivity,

bids which coordinate with others will have a geeathance of success. All things
being equal, landholders should therefore attemsubmit offers which align with

those of their neighbours. Therefore multi-roundteuns, in which landholders are
provided with information on the location of offdrem the previous round, have the
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potential to promote the coordination required thi@ve landscape connectivity
(Rolfe et al., 2009; Windle et al., 2009).

However, auctions work by compelling landholdersctompete, thereby revealing
their costs and enabling the purchaser to selesetprojects with the lowest cost per
unit of biodiversity. In a discriminative price dion, bidders are likely to inflate their
bid prices above their true costs, depending oin &x@ectations of their costs relative
to other bidders, in order to seek a surplus (latashmann and Van der Hamsvoort,
1997). If an auction is repeated, bidders’ expemtatwill become more accurate and
those with low costs will increase their price toetaverage value, eroding the
efficiency benefits (Schilizzi and Latacz-Lohmar2®07). There is evidence of this
occurring in the US Conservation Reserve Programirnw@h et al., 2005;
Reichelderfer and Boggess, 1988). There is alsanget that a mechanism intended
to promote coordination among landholders may atsdime time promote strategic
behaviour. For example, neighbours may collude mcepor an individual near the
centre of a potential corridor may be tempted tonsitia bid price well in excess of
Ccosts.

A critical problem in corridor formation is indivihls not participating, or holding out
for excessively high prices. In this form of itexdtauction there will be greater
opportunity for participants to identify and workoand such hold-outs. Where there
are different ways of forming a corridor acrossuadscape, corridors can evolve over
multiple rounds according to the bidding behaviafr individual landholders.
Potentially an iterated auction may deliver a cowted outcome across a number of
landholders without the need for complex negotratid confidential discriminatory
price mechanism also means that different landslden be paid different amounts
based on their opportunity costs, whereas in clemegotiations it is likely that all
would seek the same payment, which would have tat beast as much as the highest
individual opportunity cost.

4. Experimental testing of auction mechanisms

Competitive tenders for ES are effectively multityprocurement auctions, a type of
auction for which theory is relatively under-deymd (Schilizzi and Latacz-
Lohmann, 2007). However, it is well establishedt ttedatively minor details in the
design of auctions and other market institutions lcave a major impact on market
performance (e.g. Klemperer, 2002). The limitecbth&cal guidance on the design of
iterated auctions for conservation necessitates experimental approach.
Experimental economics provides a methodology fdegrating human decision-
making behaviour with economic theory. Real peajiplay a raft of psychological
and behavioural complexities which are lacking ibsteact economic agents.
Experiments can reveal these features, and showpemple respond to alternative
economic mechanisms. This experimental methodotagytherefore be used to test
and compare alternative auction mechanisms to rdaterhow people respond, in
terms of coordinating their offers while still coetmg on price, and so measure how
successfully the environmental objective is achieve

There are a variety of ways in which an iteratedtian might be structured. The
number of rounds is clearly a crucial issue, and/ ma may not be known to
participants in advance. An unknown end point magult in some participants
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missing opportunities to make or modify their offeon the other hand it may reduce
strategic behaviour, as there is always the ch#imaiethe auction will close and a
participant who is holding out will end up missiogt. Providing information is
critical to enabling landholders to coordinate thads. Identifying the locations of
the most competitive bids can provide a basis floeroparticipants to coordinate with.
However, the iterated auction process may caudeipants to focus more on price
competition than on modifying the configurationtbéir bids to coordinate with their
neighbours. There is potential for those who fincoaidor forming around them to
try raising their price in order to extract somdraxrent, behaviour which could
hamper coordination and erode any efficiency bénefithe auction process.

Experimental economics was applied to test and eoenp number of variations of
iterated competitive tenders under controlled Ilabmy conditions. Thirty
independent auctions were run in which a numbermpafameters were varied.
Auctions were run with two, three or four roundgatal, where the number of rounds
was known to participants from the beginning. lother treatment, the number of
rounds was unknown to participants, so they cowldbe sure whether the current
bidding round would be their last opportunity. hetstandard version of the auction,
all bids could be modified between rounds. This wasipared to an alternative, in
which provisional winners were locked in betweeanas — neither the price nor the
area offered could be adjusted, nor could the bidithdrawn.

Table 1: Experimental variables and treatments

Variable Treatments
Number of rounds Two, three or four
Known endpoint Number of rounds known or unknown to participants
Bid improvement rule Provisionally winning bids locked-in, or can be modified

Software was developed to create a simulated |lapesiinked to an auction for land-
use change, with a simple combinatorial metricdelecting the optimal package of
bids within a budget constraint. Human subjectk too the role of landholders. The
landscape consisted of 400 cells, with each caligasd to one of ten properties.
Participants were presented with a map showingvtiwde landscape, with the various
property boundaries marked out (figure 1). The s@age was homogenous, with the
same production and conservation values for evelly €his provided a simple,
context-free landscape in which to test and complegnative auction mechanisms.
If a landholder chose to do nothing in the expeninehey would receive the
production values of the cells in their propertytted end of each experimental ‘year’
— this represents a baseline income from agricaltukccording to standard
experimental economics protocols, participants weiel based on the income they
‘earn’ in the experiment, which means decisionsehaal financial consequences.

To test the auction mechanisms, participants wadethat they had the opportunity to
rent out some, or all, of their land. Terms suclcasservation’ were avoided to keep
the context as neutral as possible. If land wasessfully rented out, the landholder
would not receive its production value, but theyreviree to determine the payment
they required for renting it. To offer their lanar frent, participants could click on the
cells they wished to offer, and then enter a pritleey were told in the initial

instructions that if the price they asked for wesslthan the production value of the
land they could lose money from entering the anctithey were also told that it was
a competitive auction, so the higher their prites kess chance they would have of
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successfully renting their land. In each auctioandy participants had three minutes
in which to enter their bids.

A global optimisation was used to select the paekaigbids which provided the best
‘biodiversity value’. The assessment metric coesistf a fixed value for each cell
conserved plus a connectivity bonus, which addedegghting for connections

between conserved cells. There was also a ‘nodthsbonus, an extra weighting for
connectivity in a north-south (i.e. top to bottom the map) direction, to reflect
situations in which connectivity in a particularratition is preferred. The overall
biodiversity value for a landscape with a particgdackage of bids is the sum of the
conservation value of each conserved cell plusatsnectivity weighting bonuses.
The instructions told participants that the purengweferred to rent cells that were
connected to other rented cells, and that it prefetop-bottom connections. It was
explained that their offer was more likely to besessful if it was connected to other
rented cells. This provides the incentive to cauwatk with neighbours. Participants
were restricted to two bids each per round in otdenake the optimisation tractable
in an experimental setting.

Once participants had submitted their bids, the lmoatorial bid assessment metric
was applied to select the package of bids thatigeolvthe best value, considering
conservation value and connectivity. Once the ¢almn was complete, participants’
screens were updated to show the results. If tkcauwas not yet complete, bids
that formed part of the best package were idedtifés ‘provisional winners’.
Participants could see the location of all prowisiowinners in the landscape, and
their screen also labelled their own bids as eitinevisional winners or unsuccessful.
The auction was then re-opened, and participardshe opportunity to modify their
bids (by changing the price or the cells offeredenter additional bids (still with a
maximum of two). If participants chose to do nothitheir bids remained live. The
bid assessment metric was then re-run to seledptimal package of bids.

5. Experimental results

Individual bidding behaviour, and overall simulatbtdiversity outcomes, were
analysed with general linear models (GLM) using €&an(9th edition). The level of
rent seeking and simulated biodiversity values wased as measures of the
efficiency and cost-effectiveness of bids submittethe various auction mechanisms.
The lower the rent seeking the better the auctenfiopms in terms of revealing costs
and hence efficiently allocating funding. The oVlebaodiversity value achieved in
each simulated auction provides a measure of tfectefeness of each auction
mechanism. Mechanisms which promote increased ctimitg will have higher
biodiversity outcomes, as will mechanisms whichulegn lower rent seeking (as
more land can be acquired within the budget coimsjra

Rent seeking

Rent seeking was assessed by considering the fpofie requested — opportunity
cost) in each bid as the dependent variable. Pwéis normalised with a log
transformation in order to meet the assumption&lo¥1. The small number of bids
with a negative or zero profit were assigned a eahf one to allow the
transformation. The price of each bid was includedhe model to account for
differences in profit between bids covering largad smaller areas. Variables were
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included in the models for the known/unknown endp@ind the bid improvement
rule (on/off). The total number of rounds was imigd as a continuous variable. To
avoid problems of repeated measures, analysesaisedjle bidding round of each
auction replicate.

Considering bids from the first round of each awttirent seeking was significantly
greater when the number of rounds was known in rack/gdF=4.05; p<0.001). The
lock-in rule for provisional winners had no effext rent seeking in the initial round
(F=1.42; p=0.156). This suggests that the rule dudscause people to raise their
prices initially, even though they are preventeshfrsubsequently raising their price if
their offer is a provisional winner. Considering lyrthe first round of each
experiment in which the number of rounds was knovamt seeking showed a
significant positive relationship with the totalmber of rounds (F=2.08; p=0.039).
By the final round this effect had disappeared (E80p=0.777). This suggests that
participants in longer auctions initially ask foigher prices in the knowledge that
they will have more opportunity to subsequentlyues their price if they are not
competitive. Therefore increasing the number ohdsuwill not necessarily improve
overall efficiency.

In the final round of each auction, rent seekingamed significantly higher when the
total number of rounds was known to participants2(B0O; p=0.022). This is a
surprising observation, as in the known endpoieattnent participants were fully
aware that this was the final round, yet rent segkiemained higher than in the
unknown endpoint treatment, where there remained pbssibility of additional
rounds. The total number of rounds had no effeeQ(E2; p=0.903). By the final
round, rent seeking was significantly lower wherevjsional winners were locked-in
(F=2.52; p=0.12). These results suggest that ttieilorule does not cause people to
raise their bid prices initially, but does succeaedpreventing provisional winners
from seeking greater profits in subsequent rounds.

Overall landscape values

The combinatorial metric used in the experimentwigles a measure for the overall
simulated landscape biodiversity value achievedeurithe various experimental

treatments. Data were analysed by GLM using theesagatment variables described
above. ‘Funds spent’ was included as a covariatectount for small differences in

the amount of available funding that was allocate@ach optimal package (as the
optimisation did not accept fractions of bids). thre last round of each auction,
biodiversity value was significantly higher wherethotal number of rounds was
unknown to participants in advance (F=2.63; p=0)0C®nsidering only the known

endpoint treatment, biodiversity value was sigaifity positively correlated with the

total number of rounds. Overall value was highahwine lock-in rule, although this

was not significant at the 5% level (F=1.98; p=0)06

6. Discussion

Iterated auctions have the potential to addresskéyeissues around the design of
incentives for efficient provision of ecosystemvegs requiring complementary site
actions to achieve landscape scale outcomes. Badimg the auction over a number
of rounds, with information about the location dfier bids in the landscape provided
between rounds, coordination can occur acrossahdstape without the need for
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advance knowledge of others’ likely actions or ddal incentives. Coordination by
individual landholders is rewarded by an increapedbability of success in the
auction. At the same time the competitive nature tloé auction mechanism
encourages landholders to accurately reveal thgmorunity costs of carrying out
conservation or other environmental managemenegi®j

However, there are also risks in using multi-roaodtion mechanisms. Landholders
are likely to learn more about their costs relatwveother bidders over the course of
the auction, resulting in those with lower thanrage costs inflating their prices.

Conversely those who initially submit higher prieeay learn to reduce their prices in
order to be more competitive. The auction procedgely to be unfamiliar to most

participants, so multiple rounds may provide anaspmity for them to learn about

the auction mechanism itself and submit more camsil bids in later rounds (even
independent of strategic considerations) (see dnst Shogren, 1999). In real-world
applications (though not in our laboratory scenartmdders are also likely to be

uncertain about their true costs. In order to avisking the winner’s curse they may
submit higher prices initially, which they may reeidown in the light of others’

estimates of their own costs (Rolfe et al., 2009).

In our experiments, some participants appeareadasf more on price competition
than coordination, strategically inflating theirdbprices in order to seek additional
rent. This was countered by the use of the bid-aowgment rule, and not revealing the
total number of rounds in advance. Having an unknamd point means that
engaging in strategic behaviour becomes a riskynbges. As the auction can end at
any time, someone who enters an inflated bid maygabthe chance to reduce it if
they are unsuccessful, and so may miss out entiRent seeking was substantially
lower in the initial rounds under this treatmenhieh is likely to reflect uncertainty
about the end point. Lower bid prices increaseafm®unt of ES (in this case, land
conserved) that can be purchased in the auctiod, lence its overall cost
effectiveness. A more surprising result was thatt seeking was lower when the
number of rounds was unknown than in even the fioahd where the end point was
known. This suggests that the initial uncertainég neduced strategic behaviour and
prompted intense price competition.

The bid-improvement rule also resulted in more edfgctive outcomes. It effectively

ensures that the impacts of learning are unidmaati — participants may learn to
lower their prices if their bids are relatively exysive, but are restricted in their
ability to increase their price if their initialdis relatively cheap. In our experimental
scenario this treatment increased overall simulédadscape biodiversity outcomes.
It prevented provisional winners from increasingittprices without causing them to
be higher in the first place. The bid-improvemarie worked particularly well when

the number of rounds was unknown — initial bid gsiavere lower, and the lock-in
rule ensured they could not creep upwards.

A fruitful area for future research will be congiohg how the auction process may be
spread over a number of years, similar in concepthe scheduling of priority
conservation actions. In reality a funding agendy aften have insufficient resources
to achieve any significant degree of landscape ectinity in a single auction.
Conservation plans and strategies are often impledepartially, in stages over a
planning period with the number of sites and mansege actions constrained by a
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budget (Cowling and Pressey, 2001; Pressey and, T2001; Pressey et al., 2007;
Sarkar et al., 2006). Conservation action scheduan be represented as a multistage
constrained optimization problem which aims to maxe the number of biodiversity
types that have met their management targets byendeof a funding program. In
these planning models, reserve design constraiats & connectivity and minimum
area often interact with other conservation goatshsas representation via complex
objective functions (e.g. Kingsland, 2002; Oettatal., 2006; Rothley, 2006).

A competitive tender for ecosystem services is @dygood as the metric used to
assess bids. Further work will be required on roettssessment and package
optimisation in order to fully assess the benefa§ alternative landscape
configurations. Detailed ecological or biophysikabwledge is required as the basis
for developing an effective metric. This combin&bmature of the problem also
creates a challenge for assessing offers. For @latively small numbers of bids, the
number of possible combinations rises rapidly. &@ample with just three bids (A, B,
C) there are seven possible packages (A; B; C; AB; BC; ABC). For five bids
there are 31 possible packages, rising to ovetlomesand for 10 bids, one million for
20 and one billion for 30. Considerable computalopower will therefore be
required to assess even relatively small numbersiad. With larger numbers the
problem becomes NP-hard and cannot be solved. IS&auristics such as genetic
algorithms or simulated annealing can be appliedind approximate solutions in
such cases (Hajkowicz et al., 2007).

The policy recommendations from these initial ekpents are clear. Iterated
auctions can deliver coordinated outcomes mostieffily where the number of
rounds is unknown to participants in advance, amyigional winners cannot raise
their prices. These simple rules should be apgkicab the field, although it will
clearly be more complex than a traditional ecosysservices auction (e.g. Parkes et
al., 2003). An agency may run the tender over abminof rounds, stopping once a
desired ES target is reached. Clearly the trarmaatbsts will increase with the
number of rounds. Allowing bids to automaticallyrgaover from one round to the
next would minimise the extra transaction costs garticipants imposed by the
iterated process. Uncertainty about whether angicodar round will be the last has
been shown to reduce strategic bidding, which regitice number of rounds required.
These simple rules can enable complex landscape alogectives to be achieved in a
relatively straightforward and cost effective manne
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