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Executive Summary

The Environment Agency (EA) is working with the Refment for Environment, Food and
Rural Affairs, the Welsh Government, Natural ResearWales and Ofwat to develop
proposals to reform the framework for water absiwadn England & Wales. The current
framework is felt to have a number of shortcomin@sie concern is that trading of
abstraction rights has not been easy. The refoumsntly being contemplated include
promoting a more market-based approach to watéregtion management. However,
stakeholders have concerns about the possible qoesees of reforms designed to make
trading easier. One concern is a fear that laagstractors — particularly water companies,
but also power plants and other industrial usexsutd dominate the market. Another
concern is the potential role of non-users (i.eséhthat may not want to abstract themselves,
but that may nonetheless wish to participate inkestarfor abstraction rights) and their effects
on users.

Within this context, the EA commissioned NERA Ecomo Consulting to review the
experience of transitions to market-based appraaichselected other sectors and countries.
This review takes the form of case studies. Thpgse of the case studies is to draw lessons
from the experience of transitioning to marketstimer sectors that may be relevant for water
abstraction.

Case Studies

A long-list of options was developed following dissions with experts in a variety of
industries and geographies, as well as from suiggesby the Steering Group. Options were
short-listed on the basis of their potential ref@eto water abstraction in England and
Wales. Features of water abstraction that infledrtbe selection of case studies include:
dependence of water availability on environmerdatdrs; seasonality of water availability
and demand; the sharing of abstraction resourdeseba users; significance of location for
the value of abstraction rights; importance of tveater is used; and the potential for a water
resource to be exhausted if not managed.

A total of 17 options were included in the long:li$-ollowing discussions with the project
Steering Group, the following case studies werecsed:

Individual transferable quotas (ITQs) in fisheriiedNew Zealand.
ITQs in fisheries in Iceland.

Trading of airport slots in the United States.

Emissions trading in the European Union (EU ETS).
Tradable gas transport capacity rights in the Wdn8tates.

o ok~ wbdPE

Measures to improve liquidity in the market for spkectricity price hedging instruments
in New Zealand.
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L essons for Water Abstraction

Success of marketsin achieving objectives

The case studies reviewed cover a wide range a@reqes of transitions to market-based
approaches in sectors where either markets digneotously exist, or where reforms were
introduced to improve the way markets functionedmany instances, the introduction of
markets has helped to promote the underlying obgxbf the reforms introduced.
Examples include the success of ITQ systems in giagatocks of fish, the contribution of
tradable gas transport capacity rights to develaoproecompetition in the US natural gas
industry, and improved liquidity in markets for efiecity price hedging instruments
contributing to competition between electricityaitgrs and in providing improved signals
for investment. In the case of secondary tradimgrport slots, some challenges have been
encountered but the removal in some airports airne$ allowing secondary trading led to
significant increases in delays.

Key contributors to the successful introductiomr@rkets in other sectors include: clarity in
the legislative framework, particularly with respéz recognising the ability of participants
to trade; the careful definition of rights; transgracy; provisions to mitigate unintended
consequences; and where required, measures ftitafi@céind encourage trading. In some of
the sectors reviewed, subsequent reforms haverbgeired where the initial provisions
overlooked some of these aspects. We discusxpeziences in more detail below, and
identify potential parallels with water abstraction

Gradual transitions to markets

Transitions in other sectors have typically ocatigeadually, providing an opportunity for
lessons to be learnt before more widespread refarmenacted. For example, the
introduction of emissions trading in the EU hasuwroed in phases, including an initial pilot
phase. Over time, the scheme has been expandedude more sectors, and the approach
to allocating allowances has changed. Likewisheiy ITQs have typically been expanded
over time to cover a greater number of speciescayly beginning with species of greatest
economic importance or those whose stocks were thiesitened. In water abstraction, a
gradual transition to more market-based approachelsl take the form of trialling reforms:
in a limited number of catchments; to cover a see$ users; or trades applying only for
specific time periods. Moreover, different apptteas could be tried in different catchments.

However, it is important for the advantages of adgial introduction of reforms to be offset
against the uncertainty this may create. The giiggluasing in of reforms can also lead
speculative activity in anticipation of the reforimsing expanded. This occurred in fisheries
in Iceland where the initial exclusion of small seks from the ITQ framework led to a
dramatic increase in the number of such vesseldy paotivated by an expectation that such
vessels would be granted valuable fishing quotas ¢imey were eventually included in the
framework.

Defining rights that can be traded

A key prerequisite to introducing a market-basegraach in other sectors has been to
establish clearly defined property rights, acconmgauby a statutory framework that
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recognises the ability to trade such rights. Tkmeeence of defining rights in other sectors —
in particular, the challenges encountered — pravateme lessons that are relevant to water
abstraction, including:

= the unbundling of rights — which, in the contexwadter abstraction, includes the
separation of long-term entittements and short-taffocations — can help to reduce
transaction costs. This has been the case infg8raslots and fishery ITQs. In airports,
the distinction between a slot holder (i.e. longrtentitlement) and slot operator (short-
term allocation) has meant that short-term leasearowithout the need to formally
change titles for the long-term right. This hasrbeited by users as reducing the
administrative and legal costs associated witheleas

= the variability of water availability (and the ddtilty of predicting it) means that a
framework in which entitlements are defined as etaather than fixed quantities reduces
the risk to the government from needing to inteevenadjust the total available for use.
The risks associated with defining entitlementseerms of fixed quantities are illustrated
by the experience of New Zealand fisheries, wheedtamework meant that the
government faced the prospect of buying back cesttitlements when it overestimated
the available stock of fish.

= advance thought is required to capture the comjexof water abstraction when
defining rights — particularly with respect to howater is used (i.e. whether it is
consumptive) and the return of water (for examypieere and when). The importance of
the completeness of the rights definition is iltagtd by the experience of US airport
slots, where the definition of slots was limitedyoto the right to land or take-off, and did
not entail access to other parts of the airponfsastructure. The need to negotiate access
separately was felt to have acted as a barrientty.e

= to which agents or objects should the rights bechtd in water abstraction — for example,
whether rights should be held by users or land eswealso requires attention. The
experience of Iceland’s fishery ITQ, where rightsrevallocated to vessels (and therefore
vessel owners) rather than to the fisherman whd sgeh vessels, highlights the issues
that can emerge with attaching rights. This ledases where vessel owners sold their
rights and required fisherman using their vessefurchase quotas from the market.

Choices about allowing non-usersto trade

The role of non-users in markets for water abstraagights in England and Wales is a source
of stakeholders’ concern, who have cited the p@kfdr non-users to engage in “speculative
activity”. In many of the case study sectors, nge+s have been allowed to acquire rights.
The experience of this has generally been positiweamples of the roles of non-users in
other sectors include:

» the involvement of financial institutions, whichshallowed firms to use rights holdings
as collateral to fund investments (for exampldJ#airports slots and in fisheries in both
New Zealand and Iceland);

= the involvement of special interest groups sucknaall communities in the case of
airport slots or environmental groups in the cdsentissions allowances, wanting rights
to meet their own objectives; and

NERA Economic Consulting Vv



Review of Approaches to Transitioning Executive Summary
to Markets

= the role of market intermediaries in enabling meghke function more efficiently — for
example, in emissions trading in the EU, and inmtfaeket for spot electricity price
hedging instruments in New Zealand.

Concerns over market dominance

Another concern raised with the EA by England armld4/ stakeholders in the context of
water abstraction reforms is that competition foemces could be “dominated by water
companies and unfair to others'In some of the other sectors reviewed — for exanpS
airport slots and fishery ITQs in Iceland and Nesaland — there was an increase in the
market share of the largest organisations afteketamere introduced. We note, however,
that the increasing share of larger firms has bésn interpreted as reflecting improvements
in efficiency.

In other sectors, concerns over the rights mar&egtgodominated by larger companies have
led to mitigating measures being adopted. In #s2of New Zealand fisheries, restrictions
were placed on the maximum share of individual canmggs, with exemptions made on a case
by case basis. In water abstraction, where ibixlear how widely each rights market

would be defined, many local catchments would Haxge and perhaps dominant players. In
both US airport slots and in US gas capacity releaarkets, proposed mergers have
sometimes resulted in forced divestures. In walbstractions, certain types of trades — for
example, those that would lead to a market shareeabome threshold — could be made
conditional on provisions to mitigate the effectslominance. Such provisions can include
ensuring that water is made available to othersysecluding new entrants, by the dominant
firm.

The ring-fencing of rights holdings has been suggk® the EA by stakeholders in water
abstraction, with the aim of “protect[ing] econoailg weaker sectors?. Ring-fenced rights
holdings, or related restrictions that segmenitlagket between different types of users,
have been used in: US airports slots (where disting have been made between commuter
and other domestic slots); Iceland fisheries (wisenall vessels were initially excluded from
the ITQ system); and New Zealand fisheries (whea@iffisherman were ring-fenced from
commercial fisherman). The experience of ring-flegan other sectors highlights some of
the challenges associated with this approach, dimadu

» reduced market efficiency: Ring-fencing may lead toss in efficiency if there are any
gains possible from trading between ring-fencedigso This has been the case in US
airport slots, although this was partly a conseqaest the way in which the ring-fence
was imposed;

» unintended consequences: The exclusion of smadksels in Iceland led to an increase
in their use, which in turn undermined the ITQ feamork because all users — regardless
of whether they were included in the ITQ — reliedtbe same shared resource. Water
abstraction similarly involves different users shamater resources (i.e. use is

This concern is identified in the specificatian this study.

The specification for this study.
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interdependent), and it is important for any riegde to avoid creating incentives for
agents to act in ways that undermine the overagofpaal of managing water resources.

A feature of water abstraction is that differergeay of abstractors are likely to have different
abilities to pass through any higher costs of alsityn to their customers. A similar
situation was observed in the EU ETS, where firinag ¢id not face international competition
(for example, power plants) were perceived to lgreater ability to pass through costs than
those that operated in internationally competitharkets (for example, aluminium or paper).
This led to different approaches to allocating aiiss allowances, with firms that had more
limited ability to pass through costs receivingraader share of their emissions allowances
for free. The use of this measure reflects theetlyithg rationale of the EU ETS, which is to
reduce global emissions. In the absence of mitigaheasures, emissions from sectors
facing international competition might instead accuother countries. In water abstraction,
this seems much less of a concern, and the reguilstimuch more developed, so the
prospect of firms that do have the ability to pdsseugh costs acquiring a greater share of the
underlying resource may well reflect an efficientame. Nonetheless, there may be other
reasons for wanting to avoid effects on firms faae greater product market competition,
which may warrant mitigating provisions in watesahction.

Additionally, the interaction between a water compsa activities in the abstraction rights
market, which generally are not expected to beladgd, and its activities in downstream
regulated segments will require attention, paréidylin catchments where water companies
have a large share of the market. One type ofaaot®n is how abstraction costs are
allocated between a water company’s downstreamategliand unregulated businesses.
Ofwat has published clarification on current paliincluding transfer pricing principlés A
related type of interaction is how abstraction s@se reflected in downstregrices A
potential concern, covered by competition law bbitolw may benefit from clarifying
regulatory provisions, is of the water company gsirdominant position in the abstraction
market to the benefit of its regulated downstreasiriess. For example, in US gas capacity
release markets, a firm (El Paso Natural Gas)hhdta significant share of gas transport
capacity in California was alleged to have withhedgbacity during the energy crisis in 2000.
Restricting capacity raised the price of natural, gehich was supplied by an affiliate of El
Paso. This led to El Paso paying compensationet@arties affected, and agreeing to a
capacity release programme.

Provisions to facilitate entry

A feature of other sectors is that specific pravisi are often made to facilitate new entry.
Examples of such measures include:

= For the regulatory body to retain a share of emti#nts for new entrants — for example,
in US airport slots. In water abstraction, follogithe airport example, the regulatory
body could retain a proportion of the long-termitégthent in a catchment, and offer
preferential access to short-term allocations tallemor new users.

3 Ofwat (2013), Regulatory Rules Affecting Watem@zanies in a Future Abstraction Regime, March 2013
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» The provision of information to market participanighich can help to reduce transaction
and search costs for smaller firms. Such measuses| in many of the sectors reviewed,
include creating searchable databases of rightirigd, and setting up trading bulletin
boards as well as electronic exchanges. Theseumgsasould be used in water
abstraction, both with a view to facilitating entigd to ensure that market arrangements
are transparent.

Policiesto foster market liquidity

One of the aims of the reforms being considerdgingland and Wales is to increase the level
of trading in the abstraction rights market. TkpeFiences of introducing trading in other
sectors provide examples of how market liquidity ba improved. Measures used to
improve market liquidity, and which may have a rnolevater abstraction, include:

= use of standardised products: These were intrabimcRew Zealand to improve
liquidity in the market for spot electricity pri¢eedging instruments. In water abstraction,
standardised contracts for certain types of trades example, short-term use rights —
could help to reduce the administrative and legatsassociated with such trades,
particularly for smaller participants.

= provisions for flexibility in trading, so that irases where the requirements of the buyers
do not exactly match the rights available for skl possible to alter the terms of the
trade without a full regulatory investigation. Sliexibility can be provided by a
coordinating body, which plays a similar role to pieline owners in gas capacity
release markets. More complex trades in wategluivg several parties and different
types of use may continue to require more substamggulatory oversight.

» forcing transactions through the allocation mecs@ni An approach that is used in other
sectors, although typically not with the sole aifinaproving liquidity, is to require users
to purchase all or part of their allocations. Epdes of such approaches include:
emissions trading in the EU ETS, fisheries in Glaled reforms contemplated for US
airport slots. In water abstraction, a possiblgoopwould be an obligation for
abstractors to offer a proportion of their rights $ale. Following the New Zealand
experience in the market for hedging instrumentshs “market-making” obligation
could be placed on the largest abstractors.
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1. Introduction and Background

The Environment Agency (EA) is working with the Refment for Environment, Food and
Rural Affairs, the Welsh Government, Natural ResearWales and Ofwat to develop
proposals to reform the current framework for watestraction in England & Wales. The
reforms include promoting a more market-based ar@o water abstraction management.
At present, water abstractors need a licence twaavsvater. Features of the current licence
regime include:

» |ength: newer licences have time limits and aneweed following a review. Older
licences are typically permanent.

= conditions of use: licences specify the amounwater that can be abstracted, where it
can be abstracted, and how the water can be udiéf@rentiating, for example, uses that
are consumptive from those that return water diréotthe watershed;

» trading: licences can, in theory, be traded. H@wgetrading is time consuming and is
subject to regulatory oversight. A trade requaesller to relinquish the licence to the
EA, and for the buyer to apply to the EA for theevant licence. During this process, the
EA will reassess the conditions of the licencef @swas a new application, and may
make amendments to the licence terms.

= environmental limits: in many licences the EA ki@ ability to restrict the amount of
water that is abstracted by enforcing so-calledddadff Flow (HOF) conditions — if the
level of water available falls below a threshold,farther water can be abstracted.

» charging: a relatively small charge is imposedioerice holders (linked to the amount
that they are entitled to abstract, rather thantwehactually abstracted). This charge is
intended to cover the EA’s administrative costheatthan reflect the marginal cost of the
water), and also contributes to a compensation foatthe EA uses when it has to
revoke or amend licence for environmental reasons.

= entry: areas are divided into catchments by the EAtchment plans reflect the
interdependence between the amounts of water alailadifferent parts of the same
area (e.g. extracting water upstream limits thewarhof water available downstream).
The EA assesses licence applications and if catehplens suggest that a new licence
cannot be issued without adversely affecting engslicensees, it will not issue a new
licence.

The current system is felt to have a number oftsbarings. A significant concern is that
licence trading has not been very easy. One insdetueform is environmental concerns —
as water becomes scarcer, the more efficient usata rights becomes more important.
However, stakeholders have concerns about possibsequences of reforms to make
trading easier.

Within this context, the EA commissioned NERA Ecomo Consulting to review selected
experiences of transitions to market-based appesachother sectors in different countries.
This review takes the form of case studies. Thpgae of the case studies is to draw lessons
from the experience of transitioning to marketstimer sectors that may be relevant for water
abstraction. We have focussed particularly om&ii@gons” — i.e. steps or adjustments made
to help the change avoid poor outcomes or fosted gutcomes - rather than the broader
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experience of liberalisation itself. As part of oeview, we have also considered whether
there are lessons from other sectors to infornusigeor development of supporting
mechanisms that assist in the process of libetaisand enhancing competition.
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2. Selection of Case Studies

2.1. Nature of Envisaged Reforms and Current Concer ns

We understand that details of the abstraction mefaare currently being considered by the
EA DEFRA, the Welsh Government and Natural Res@aiwales. One objective for the
reforms is for trading to be easier. Trading ia tontext of water abstraction could in future
include both the trading of long-term “entitleméntss well as of shorter term “allocations”
(which can be for varying times).

Some stakeholders — particularly farmers — haveesged to the EA and Defra concerns
over the introduction of a market-based approachaier abstraction. One concern is a fear
that larger abstractors — particularly water congsrbut also power plants and other
industrial users — will dominate the market. A &ridoncern shared by other existing license
holders is the potential role of non-users. Noersigi.e. those that may not want to abstract
themselves) could see water licences as a finaimei@stment, or conservation groups could
purchase licences to reduce overall water abstractThe concern is that such non-users will
behave as “speculators”, driving up prices andadreating undesirable volatility on which
they might hope to capitalise.

We examined case studies to see how transitionsdigdd in introducing reforms in general,
including helping with the concerns expressed.

2.2. Key Features of Water Abstraction
Features of water abstraction that influence tlmcehof case studies include:

= dependence of water available for abstraction ir@mmental factors;

» interdependence between abstraction sources —tjadifeboth within catchment and
across catchments;

= significance of location for the value of abstrantrights — both within a catchment area
(interdependence of the value of licences may Ipoitant) and across catchment areas
(differences in environmental, demographic and eata conditions are relevant);

= importance of how water is used (for example, wethis discharged to river systems);

= potential for a water resource to be exhaustedtirmanaged.
2.3. Dimensions along Which Transitions Can Occur

Some of the dimensions along which a stepped approatransition to a more market-based
system can be effected are listed in the bulletigdielow. They can also be thought of as
the dimensions along which a developed market ciadiditate trading:

= for trading to occumtra-firm initially, and then be expanded over timariter-firm;

= geographic scope: begin by focussing sub-catchrtieett,expanding geographically, so
that over time trades might even occur across oaals if suitable safeguards can be
found and infrastructure is in place to move water;

NERA Economic Consulting 3



Review of Approaches to Transitioning Selection of Case Studies
to Markets

for trading to occur among type of users: tradiraynmitially be permitted between
certain types of users — e.g. farmers can tradewith farmers, and not with water
companies or power plants;

relative riskiness: allow trading to occur for tiigkiest licences, or for trades to be
limited to licences that are associated with alsintevel of risk. Risk in water
abstraction could mean interruptability; i.e. sdibences may be subject to stronger
HOF conditions, which are more likely to be trigegyr

distinction between duration — for example, inljiakstrict trading of long-term (possibly
permanent) entitlements versus allowing the tradinghort-term (e.g. annual / seasonal /
weekly) allocations;

type of firm: limit trading to abstractors only,dthen (later) potentially allow third
parties to be involved in trading;

time: allow trading to occur only in specific seaspor other period of time; or

size of licensee: for example, ring-fencing the kméso that trades occur between firms
of a particular size only.

2.4. The Selected Case Studies

A long-list of options was developed following dissions with experts in a variety of
industries and geographies. The long-list alstugled options that were suggested by the
EA in the specification for our work. A total of bptions were included in the long-list.
Details of these options are summarisedppendix B below. Following discussions with
the project Steering Group, the following case istsisvere short-listed:

2 e A

Individual transferable quotas (ITQs) in fisheriiedNew Zealand.
ITQs in fisheries in Iceland.

Trading of airport slots in the United States.

Emissions trading in the European Union.

Tradable gas transport capacity rights in the Wdn8tates.

Measures to improve liquidity in the market for ged) instruments based around the
spot electricity market in New Zealand.
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3. Summary of Case Studies

This section includes summaries of the six casdieticonducted. Detailed case studies can
be found inAppendix A.

3.1. Individual Transferable Quotas in Fisheries in New Zealand

New Zealand'’s fishing sector is currently manadedugh an individual transferrable quota
(ITQ) framework. The ITQ system allocates fishenmmath quotas of fish that they can

catch themselves, or trade with others. Sepataitag are set for the different species of fish
covered by the ITQ. The current ITQ framework mrages in reforms that were introduced
with the Fisheries Act in 1983, and the framewaak been subsequently amended on several
occasions. The rationales for introducing an IT&@rfework differed across inshore and
deep-sea fisheries. In the former, it was prirgadladdress overfishing and overinvestment.
In deep-sea fisheries, the reforms also aimedd®ase the participation of New Zealand
based companies in the sector. Although ITQ fraorksvwere introduced separately in the
two types of fisheries, these were later combinddreover, over time, the ITQ framework
has been expanded to include more species.

The current framework consists of permanent quspasified as proportions of the total
allowable catch (TAC). The TAC is set by the gaweent each year, and yields the quantity
of fish that is entailed by each fisherman’s quebtare. This differs from the original ITQ,
which defined the quotas in terms of fixed quaesiti The rationale for the initial
arrangement was that the government believedniaioved management would lead to an
increase in the fish stock over time. It thus expeé to benefit from revenues generated from
the sale of additional quotas in the future. Hosvedefining shares in terms of fixed
quantities exposed the government to potentiaityeldiabilities from having to buy back
quotas in cases where it over-estimated the fatkst

The initial allocation of quotas was based on histcatch levels. Restrictions required that
companies have a minimum level of New Zealand oshipr However, quotas could be
owned by non-users, and this has allowed quotaeh®kd finance investments on the basis
of the values of their quotas. Following the mtwa system of shares defined as
proportions, restrictions were also placed on tlgimum share of a single company.

New Zealand’s ITQ includes ring-fencing provisidos Maori fisherman. The separate
provisions for the Maori reflect historical treaiwith the Crown, which date from Victorian
times. The arrangements put in place for Maohdisnan consist of transferring quotas to
holding entities that represent different Maoithés. Decisions to transfer rights to other
Maori tribes or holding groups are subject to vgtinles. Thus, the rights of Maori
fisherman are subject to collective decision maki@mly quota exchanges are allowed
between Maori fisherman and commercial fishermath @xchanges being defined as the
trading of quotas of the same market value. Hetnading provisions do not allow for the
net reduction in quotas held by Maoris.

The introduction of an ITQ system in New Zealandassidered to have been successful at
generating resource rents and ensuring biologicthsability. Stocks of fish are currently
at or above the levels targeted by managemenpfmoaimately 70 per cent of the types of
fish regulated by the ITQ, and none of the fisitksoare at dangerously low levels.
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Trading activity is significant. The majority ahsactions during the 1990s were quota
leases (between 30 and 40 per cent of availableaguoSales of quotas over the same period
were typically below 5 per cent of available quota$e introduction of trading platforms

has reduced variations in prices. A feature afitg has been the aggregation of quotas by
dominant firms. This is reflected in the risingagh of quotas held by the largest fisherman.
There have also been efficiency gains, reflectegdctions in the number of vessels as well
as the number of people employed and an increabe volume of catches.

3.2. Individual Transferable Quotas in Fisheries in Iceland

Iceland’s fishing industry represents an imporzant of its economy. In 2011, the total
catch of fish, shellfish and crustacean catchesuated to over 1.1 million tonnes, with a
value of approximately £750 million. Fishing repeats an export industry with 97 per cent
of the catch exported. The value of exported negpiroducts, many of which are processed
prior to sale, was over £1 billion (total GDP inl20amounted to £8.76 billion).

Iceland’s fisheries are regulated through an ITa@niework that has its origins in reforms
introduced in the early 1970s. Over time, the fi@nework has been expanded so that a
greater number of species are now managed. ThentuTQ framework was
comprehensively set out in the Fisheries Managemeint990. Features of the ITQ
framework include:

» quotas are permanent, and defined as percentages sifahe total allowable catch
(TAC). The TAC is set annually by the Ministryleisheries. The resulting allocation in
terms of weight of catch permitted in any givenryisaeferred to as the annual catch
entitlement (ACE);

= quotas are attached to vessels. Initially (in 2988ly vessels weighing over 10 gross
register tonnes (GRT) were included in the framéwd@maller vessels were permitted to
fish as much as they wanted. This size restrictiaa reduced in 1990 to 6 GRT, and
eventually all commercial vessels were includetheITQ system in 2006-07;

= there are no restrictions on vessel ownershiphabrnon-users are allowed to acquire
fishing quotas. This has allowed vessel ownefstmce investments on the basis of the
value of their quotas;

= the initial allocation of quotas was based on his&b catch levels. Quotas are fully
transferable, although restrictions were imposettating between firms in different
geographies. However, this restriction has rapelsn enforced;

= only up to half of any vessel's ACE can be transféito another vessel in each quota-
year. Moreover, since 1992, a vessel that harnlesssthan 50 per cent of its allocated
guotas for two consecutive years forfeits its quatal

= the total combined TAC share across all fishertathated to a given firm cannot exceed
12 per cent of the total value of the TAC.

The exclusion of smaller vessels from the ITQ frauoik led to a substantial increase in their
use by commercial fisherman. The motivation freaving smaller vessels outside of the
ITQ was partly political, reflecting the importaneecommercial fishing to communities in
Iceland. However, the size of the catch by sudsels increased substantially, which
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undermined the success of the ITQ. Over timerme$ded to smaller vessels gradually
being brought into the ITQ. The prospect that seedsels would ultimately be allocated
valuable fishing quotas also contributed to theaase in their numbers.

The allocation of rights to vessel owners rathantfisherman has proved contentious.
Vessels owners do not always fish themselves.ormesinstances, such vessel owners sold
their allocated quotas and required fishermandpatated their vessels to lease quotas from
others. More generally, the distribution of reintsn the way in which quotas were allocated
has been a source of resentment. The allocatioghat to vessel owners has been
challenged in courts by fisherman, with cases regcltceland’s Supreme Court and the
United Nations’ Human Rights Committee. This imtast to the experience in New
Zealand, where rights were granted to fishermansaicti issues did not emerge.

Despite these challenges, the stocks of all butyjes of fish covered by the ITQ framework
have been stabfe This was one of the main rationales for introdgdhe initial ITQ
framework. Moreover, trading of quotas has begnicant since the ITQ framework was
introduced. Trading in annual quotas has beenghsas 80 to 90 to percent of the available
guotas for some species. Trading of permanentguws also been significant, ranging
between 10 and 20 percent.

3.3. Trading of Airport Slots in the United States

The secondary trading of airport slots in the US wéroduced through the Buy/Sell Rule
(BSR) in 1985. The BSR built on earlier legislatio the High Density Rule (HDR) of 1969
— that imposed restrictions on the availabilityaoport slots at five congested airports. The
rationale for HDR was to reduce delays. Accesaruorts in the US is typically
unconstrained, and slots are offered to airlinea @irst come first served basis.

Deregulation of the aviation industry in the 19%$to a substantial increase in the demand
for airport slots, and secondary trading at highsity airports was introduced as a way to
achieve a more efficient allocation of slots, aadilitate entry.

BSR put in place a clear legislative framework tdiiwed airlines to trade slots with others,
including parties that did not themselves offeatioh services. The initial allocation of slots
to airlines was based on grandfathering, with dgulator retaining 5 per cent of the
available slots with a view to offering these thgbuwa lottery. A minimum share (25 per
cent) of the slots allocated through lotteries eaismarked for new entrants. Slots were
subject to a “use it or lose it” rule, and relinghued slots were also offered through a lottery
with a minimum share reserved for new entrants.

BSR retained the distinction between “commuter” &idcarrier” slots that was made in
HDR. Commuter slots are for flights operated omkn aircrafts, typically serving small
regional airports, whereas air carrier slots ardlights operated on larger aircrafts that
typically form part of the network of more estahbsl airlines. This distinction was designed
to preserve operations to areas that would typicedt be served by larger carriers for
commercial reasons. It has, however, been regaslathibiting the efficient development
of the market for slots, although this is partlg tesult of the way in which commuter and air

4 The stock of the species that suffered a collap&809 has since recovered.
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carrier slots were defined — the distinction waslenan the basis of air craft size, and this
was felt to be arbitrary. In practice, this ledhe many commuter flights operating as feeder
services to the network carriers, but using aitsrtifat were smaller than they would have
wanted.

Significant trading occurred in the year that BS&wntroduced, and the number of
transactions remained high in subsequent yeamdifig was felt to have been facilitated by
the distinction between slot holders and slot ajpesa This distinction simplified the legal
process for temporary trades, as the exchangees&tipg rights did not require changes to
the underlying title. US airlines have also nateglimportance of a clear legislative
framework in facilitating trade, contrasting it tvitheir experience of slot trading in the EU.
The lack of clarity in the EU framework is refledtm different interpretations of members,
with some allowing secondary trading (UK) and othegarding secondary trading as illegal
(Spain).

Allowing non-users to acquire slots led to finahaiatitutions holding slots, and their
holdings reached as high as 20 per cent of availsibts in some years. The ability of
financial institutions to hold slots has allowediaés to finance investments against their
value. Airlines have relied on the value of skot®vercome periods of financial strain —
most notably after the events of 9/11. Other neersiwho have taken advantage of the
ability to own slots include small communities egional airports to ensure that aviation
services are offered to their areas.

The experience of secondary trading of airporsdhats been mixed. Although a significant
number of transactions have taken place, the slialets held by dominant airlines has
increased at high-density airports. Moreover,\emtio the market has been felt to be limited.
Reasons offered for consolidation by large airliaed lack of entry include:

= the definition of slots in the US is limited to thight to land or take-off at an airport, and
does not cover the use of other parts of the aigpimfrastructure. Hence, even if other
airlines are able to secure slots, they still rieeskparately negotiate for access to other
parts of the airport’s infrastructure;

= entrants will typically require several slots tokeaervices viable, and a substantial
number of slots have rarely become available;

= the value of slots to larger airlines is higherdnese of network effects; and

» alack of transparency in trading, with some a@ditneing unaware of the availability of
slots.

Many studies have drawn different conclusions raiggrthe experience of consolidation of
slots by dominant airlines and limited entry. Sstldies have pointed out that there have
generally been no instance of aggressive entitydraviation industry as a whole, and thus
the experience of limited entry at high-densityaits is not unique. Moreover, many
studies have suggested that the consolidatiorotd bly dominant carriers might represent an
efficient outcome.

The BSR has been subsequently replaced at allfeubtthe high-density airports, with a

mixture of different provisions to address somé@&operceived weaknesses. The main
reform replacing BSR was the 2000 Aviation Invesitrand Reform Act for the 21Century
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(AIR-21). This removed a lot of the high dens#gtrictions, but led in many instances to
significant delays. Since then, a number of re®have been contemplated to build on the
BSR framework. These reforms have included grahdfang a smaller proportion of slots to
incumbents so that a greater is retained for nevaets, introducing a rolling mechanism
whereby slots would need to be renewed every 165yaad to improve transparency in
trading through the advertising of potential tradesa regulator maintained bulletin board.
These reforms, however, have not been enacted.

3.4. The European Union Emissions Trading Scheme

The European Union Emissions Trading System (EU)EWES established through EU
legislation in October 2003 and began operatiomftioe beginning of 2005. The market-
based regulation was introduced to facilitate aghgemission reduction targets agreed
under the Kyoto Protocol and to drive long termeisiient in both clean energy technologies
and energy efficiency measures. The EU ETS appaiesrtain energy intensive users that
have significant greenhouse gas emissions, inita@l/ering over 12,000 installations and
representing approximately 45% of carbon dioxidéssions across the EUThe scheme
places a cap on total emissions, and requireatits to obtain an EU emissions
allowance (EUA) for each tonne of CO2 emitted. &idns allowances can be traded by
firms.

Legislation was adopted by EU Member States in 2B88set out three phases of the EU
ETS starting with a pilot Phase | that ran fromahuhary 2005 until the end of 2007. Phase |l
then mirrored the Kyoto first commitment periodveeén 2008 and 2012. A third Phase was
also established beyond the first Kyoto complignegod, set to run from 2013 until the end
of 2020. The phased approach to designing and tpgithe scheme provided pre-
established intervals for the regulator, the Euamp€ommission and national governments,
to incorporate lessons learnt into amendmentsa@tiverning policy. However, one
downside of the phasing was that it has creatediadal uncertainty amongst market
participants regarding future features of the ratjomh.

In the first two phases of the EU ETS, each couwtrg responsible for setting its own cap,
which was then combined together into the totaldap, subject to approval by the European
Commission. Emissions allowances were allocatedstallations covered by the scheme on
the basis of grandfathering. Member States alsaside a pool of spare allowances to
allocate to new entrants. Phase Il of the EU B@Sreplaced national caps by a single EU
cap. Central allocation rules for handing outwadaces are now determined also at the EU
level. A feature of Phase lll is a transition aviiayn grandfathering to benchmarking and
auctioning of allowances. New entrants are alkedalowances from a central reserve
corresponding to 5 percent of all allowances. Thegeseallocated according to technology
benchmarks. Additionally, a portion of the reselnas been set aside to support investment in
demonstration projects for innovative renewablegnéchnologies.

Participation in the market to trade pollution pasnmas increased significantly over time.
The first bilateral trade of an EUA for future dery was in February 2003, shortly before
the official legislation was adopted by EU Membtat&s. By 2004, still prior to the start of

5 The number of installations covered by the retipiiehas since reduced, but is still above 10,000.
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the first compliance year, significant trading veasried out in the marketplace, largely via
over-the-counter (OTC) transactions. In 2011 thaltvalue of all transactions was almost
$150 billion.

The EU ETS currently covers over 10,000 emittirgfaiations, and companies across
sectors differ in their ability to pass through tsosf emissions allowances — either actual
costs of opportunity costs. In particular, powengrators in the EU are subjected, almost
solely, to competition from within the region asdticity cannot be easily transported across
significant distances. As a result, the power setés been able to pass through the majority
of the allowance costs they incur from productidm contrast, firms operating in sectors
facing international competition — for example gdteement, and aluminium — risk losing
competitiveness, resulting in production shiftingegions not covered by the EU ETS,
which means that the underlying goal of reducingssions is missed. Recognising the
potential threat of production relocation, the EUSEhas maintained significant proportions
of free allocation in Phase Il for sectors thatevassessed to face international competition
and that therefore struggle to pass through thenmeased costs successfully.

The EU ETS is also host to a wide range of thindigathat are not, themselves, required to
surrender EUAS, but instead offer brokerage ardirigaservices, or participate in the market
purely for arbitrage or profit making opportunitiehe activity of third parties in the EU

ETS market has served to increase liquidity. Brekad banks have also offered their
services to allow manufacturing companies, withtiaeh or no trading background, to access
the market and engage in risk management actividdiewing third parties to acquire
emissions allowances has also led to environmegntalps purchasing such allowances to
reduce the overall level of emissions. Howevezihlue of the market has also encouraged
some less positive participation. In 2009 evidesroerged that participants had been
transferring EUAsS between countries to commit VAduid.

3.5. Tradable Gas Transport Rights in the United St  ates

For many years, the US gas industry has been allyteeparated into production,
transportation, and distribution segments. Howewetil the mid-1980s all transactions were
tightly regulated, resulting in an industry struetthat was effectively vertically integrated.
Deregulation in the gas industry was introducedufh a series of reforms by the Federal
Energy Regulatory Commission (FERC). These refaimgd to introduce competition into
different segments of the industry, and includecbdérolling the price of gas.

To facilitate competition, FERC also introducedbreis in the gas transportation segment in
1992 through Order 636. These reforms led to tbation of a secondary market for gas
transport capacity — the so-called capacity relesdket. The Order required the unbundling
of up- and downstream activities of pipeline ownePseviously, pipeline owners carried gas
belonging to themselves (among others), which wabte customers (typically distribution
companies) downstream. Unbundling required pipetiwners to sell their gas upstream so
that only companies not affiliated to the ownersildaise the pipelines. Original customers
of gas converted their right to buy gas downstream(1) a right to buy gas upstream at
pooling points; and (2) a right to use the pipetimenove the gas from the pooling point to
the downstream delivery point.
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Order 636 made provisions for firm shippers (“releg shippers”) —i.e. those that own the
right to move gas from the pooling point to the detweam delivery point — to sell pipeline
capacity to others (“replacement shippers”) whay tare not using it. Sales in the secondary
market may transfer “firm” capacity, meaning thérights transfer to the new user for some
longer or shorter period. However, many salesiaterruptible”, meaning that the original
holder has the option to take back the capacitymitieeeds it. In practice, this condition
means that users who buy interruptible capacigimét at all but peak timeslTwo types of
transactions occur in the secondary market:

= prearranged trades, where releasing shippersieitea bilateral transaction with the
replacement shipper, possibly with the assistahtieeopipeline owner; or

= open bidding, where the releasing shipper reliearoopen auction for the sale of excess
capacity.

Pipeline owners have a number of roles in facititatiquidity in the capacity release market.
These roles include: helping releasing shippersrapldcement shippers to find each other;
documenting transactions; collecting revenues freptacement shippers; and compensating
the releasing shippers. To fulfil these rolesgpife owners maintain electronic bulletin
boards. For the purpose of transparency, pipelmepanies also have to post the rate
charged under each contract, the duration of th&act, the receipt and delivery points, the
contract quantity, and any special terms or coowiiti Pipeline operators must make this
information available for download from their wetlesi for 90 days and retain this
information (to be made available on request) éarrfyears. Finally, pipeline owners have
the responsibility to accommodate any change mger for example, changes to receipt and
delivery points — that the replacement shipper regyire.

To address concerns over capacity owners acquimanget power following mergers, the
competition authority — the Federal Trade Commisgiler C) — has often required the
divesture of capacity to competitors as a precardfor mergers. Another aspect of market
dominance in the capacity release market is theatipa of affiliated companies in different
market segments. During the energy crisis in Galif in 2000, demand for natural gas
increased sharply. The incumbent that controllexes capacity in the area was alleged to
have restricted capacity to increase gas priceshwhiould benefit its affiliate that was a
major supplier of additional gas in the region.isTled to compensation being made by the
incumbent, and restrictions on how affiliated origations operating in different vertical
segments could interact with each other.

Since the reforms were introduced, a highly liqeégbacity release market has emerged. In
2009-10, there were 30,000 releases, and releapadity in January 2013 corresponds to
1.3 annualised equivalent BCF/day (total naturalgasumption in the US in 2012 was 70
BCF/day).

3.6. Hedging Instrument for Spot Electricity Market Prices in New
Zealand

The electricity industry in New Zealand was lib&sadl in 1996. Liberalisation involved

creating a wholesale market for electricity. THeolesale electricity market was compulsory,
involving buyers and sellers submitting bids toedetine the market clearing spot price of
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electricity. Trading occurs at half hour intervals complimentary market for financial
hedging instruments operates alongside the whelesatket. Such instruments provide
long-term contracts to hedge the exposure of bugedssellers to changes in the spot price.

When the spot market was first introduced in 198ére was a relatively liquid market for
the trading of hedge instruments. However, refam998 required the separation of
electricity distributors and retailers. This ledeectricity generators acquiring retailers,
which provided electricity generators with a natin@dge against spot market price
fluctuations: electricity sold by a generator & #pot market price could be offset against
electricity purchased by that same generator’sliregebusiness at that same price. As a
result of the vertical integration of generatort®iretailing, the hedge market shrank
substantially. Some over the counter (OTC) tradihigedge products did still occur, but the
volumes traded were significantly below what thesrevpre-1998, and market liquidity was
considered to be relatively poor.

The main rationale for improving liquidity in theamket for hedging instruments was that it
would facilitate more competition between electyicetailers: hedging instruments would
provide retailers with the ability to mitigate exquwe to spot risk and compete more
effectively with others that had a generation midfthat offset spot price risk. Moreover, a
liquid market for hedging instruments would alsowpde pricing signals for future supply
and demand conditions. These signals would hetpdeide an indication of where and
when new generation investment may be required.

Following earlier unsuccessful attempts to imprbgeidity, the government introduced a
package of reforms in 2009. The main featureb®iréforms were:

= the provision of standardised tradable contraEts. example, contracts were for
electricity traded in a three month period, and@@over periods up to three years in the
future. Firms wanting more customised productdaetill obtain these through the OTC
market;

= the creation of a clearing house. This provid@th#form for the exchange of contracts,
and the clearing house also acted as countergartyafdes (i.e. guaranteeing that
contracts will be honoured). The clearing house has been undertaken by the
Australian Stock Exchange;

= a market maker requirement on the large generataiter companies. Details of how the
market maker requirement would be fulfilled werk te the generator-retailer companies.
The requirement was fulfilled by the companies $ianeously making bids to buy and
sell futures contracts with a minimum price diffece (initially 10 per cent, but later
reduced to 5). The regulator had considered aroapp where it would itself be
involved in price setting, but this was considet@te less desirable than prices being
determined through market forces; and

= the setting of targets for the level of tradingz@opanied by the threat of regulatory
intervention if such targets were not met.

Since the reforms have been introduced, there &as &n increase in the level of trading of
spot electricity price hedging instruments. Moregveviews by the regulator have noted
that prices have been reflecting events that inflteehe short and long term outlooks for the
supply and demand — for example, low levels of wsterage in hydroelectric generation, or
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developments in planning approval. Non-userstfi@se that do not themselves participate
in the generation or retail markets) have also la@tine in the market, with the regulator
noting that “having speculators operating in afesunarket is beneficial for all concerned”,
because of the improvement in liquidity that res@tarticularly due to improvements in the
process of price discovery).

One of the main objectives of the reforms was tprowe retail competition. The
introduction of the reforms has coincided with osv entrant in the retail market. The
extent to which improved liquidity in the market feedging instruments has contributed to
this is unclear, but the new entrant has highlidlike importance of risk management tools.
Competition between existing retailers has alsarawgd, with reductions in incumbent
market share in a number of regions. Howeuves, dlifficult to establish how much of this is
due to the reforms.
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4. Lessons for Water Abstraction

The case studies reviewed cover a wide range @reqes of transitions to market-based
approaches in sectors where either markets digneotously exist, or where reforms were
introduced to improve the way markets function&tie case studies offer several insights
that are relevant to the reforms of the abstradtimework that are currently being
contemplated by the EA. These insights providergtas of:

= Kkey features of reforms that contributed to theceasful development of markets, as well
as challenges that were encountered and refornertakén to address these;

= the ways in which transitions to market-based aggnes were gradually introduced;

= the experience in other sectors of some of theerosaraised by stakeholders in the
context of water abstraction reform, along wittpstéaken to address such concerns; and

= the type of reforms introduced specifically to iroype market liquidity.
4.1. Success of Markets in Achieving Objectives

In many instances, the introduction of marketshelped to promote the underlying
objectives of the reforms introduced. Exampleduithe the success of ITQ systems in
managing stocks of fish, the contribution of trddadmas transport capacity rights to
development of competition in the US natural gasigtry, and improved liquidity in markets
for hedging instruments contributing to competitlmetween electricity retailers and in
providing improved signals for investment. In ttase of secondary trading of airport slots,
some challenges have been encountered but the atmmome airports of reforms allowing
secondary trading led to significant increaseseliays.

Key contributors to the successful introductiomr@rkets in other sectors include: clarity in
the legislative framework, particularly with respéz recognising the ability of participants
to trade; the careful definition of rights; transgracy; provisions to mitigate unintended
consequences; and where required, measures ftitafi@céind encourage trading. In some of
the sectors reviewed, subsequent reforms haverbgeired where the initial provisions
overlooked some of these aspects. We discusxfgaiences in more detail below, and
identify potential parallels with water abstraction

4.2. Gradual Transitions to Markets

In many of the case studies reviewed, transitiomedrket based approaches were
undertaken gradually. Examples include:

= emissions trading in the EU ETS, which has beawdhiced in phases, including an
initial pilot phase®. The different phases have seen the scheme expamdever a
greater number of sectors, and changes to how iemssallowances are allocated; and

The wider history of emissions trading also pdeg an example of this kind of gradual transitieith the United
States Environmental Protection Agency’s local emshpany-specific netting and offsetting policiebseguently
being expanded into much more comprehensive natenissions trading systems.
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= |TQ frameworks in fisheries which have been expdnaeer time to include a greater
number of species. Moreover, in the case of Nealafel, the arrangements for inshore
and deep-sea fisheries were initially separatéeatag different motivations, but were
ultimately brought together in a unified framework.

The gradual introduction of reforms can provideogportunity for lessons to be learnt before
more widespread reforms are enacted — for exarbplallowing unforeseen challenges to be
identified or approaches to be refined. Howeuds important for the advantages of a
gradual introduction of reforms to be offset agathe uncertainty that this may create.
Uncertainty about the direction of future policyadiges may limit the incentives of
participants to undertake activities such as imaests. The gradual phasing in of reforms
can also lead to speculative activity in anticipatof the reforms being expanded. An
example of this is fisheries in Iceland, wheredkelusion of smaller vessels from the ITQ
framework led to their proliferation. Smaller velsswere initially not intended to be
regulated even at a later stage, but the subdtardraase in their use led to increased
pressure for these to be included. This is felidwe fuelled speculative ownership by
fisherman as smaller vessels would be allocatashéé fishing rights at no cost.

In water abstraction, the gradual introductionedbrms could take several forms, among
them:

= trialling reforms in a limited number of catchments
= [limiting reforms to cover a sub-set of users —éeample, types of firms; or

= |imiting reforms to specific time periods.

Moreover, where there are alternative design optavailable, different approaches can be
trialled in different catchments or sub-sets othatents. Such an approach has been
adopted in China in the context of emissions traghialicies to reduce greenhouse gas
emissions.

4.3. Defining Rights That Can Be Traded

A key prerequisite to introducing a market-basegrag@ch in other sectors has been to
establish clearly defined property rights, acconngéiby a statutory framework that
recognises the trading of such rights. For exantpbeEU directive on airport slots is
regarded as unclear on the provisions for tradifigs is reflected in the different
interpretations of the directive by member statasging from those that have made explicit
provisions for secondary slot trading (for examie, UK) to those that regard it as illegal
(for example, Spain). US airlines, who have exgrare of operating in the more well-
defined framework for domestic US slots, regardi#oi of clarity in the EU as a significant
source of higher legal and transaction costs.

The experiences of defining rights in other sectioas have relevance to water abstraction
include:

= Defining rights over fixed quantities versus a system of shares with periodic allocations.

The risk associated with setting entitlements dixexd quantities is highlighted by the
experience of New Zealand fisheries. The goverrinméially set entitlements over
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fixed quantities. Like water stocks, fish stocks wary naturally over time (although
possibly to a lesser extent than water). By sgtiights over absolute quantities of fish,
the government left itself with the responsibilitfybuying or selling rights if it needed to
change the overall size of fishing allocations.isTgolicy left the government exposed to
potentially large costs (although it could also makofits) if it underestimated the
available catch. In water, such risks may be ewere significant, as allocations are
likely to be defined over shorter periods and maydss predictable than fisheries. In
New Zealand fisheries, the framework was latersewiso that permanent entitlements
were defined as proportions of the total allowataiteeh (TAC), and the quantity
associated with the TAC was set each year. Tarmdwork was adopted from the outset
in Iceland, and is similar to the approach usedater abstraction in Australia.

= Unbundling of rights. Related to the above, unbundling includes andisbn between
long-term rights or entitlements (in some casesnpeent) and short-term allocations.
Such a distinction applies in US airport slots anfisheries. In airports, the distinction
between a slot holder (i.e. long-term entitlemeamnk) slot operator (short-term allocation)
has meant that short-term leases occur withoute¢lee to formally change titles for the
long-term right. This has been cited by usersdscing the administrative and legal
costs associated with leases. Such a distinctiarbe applied in water in a similar way
to fisheries, and is already used in water abstradh Australia.

=  Completeness of the definition of rights. An important aspect of defining rights is to
specify what the right entails. US airport sloerevdefined solely as the right to land or
take-off from an airport, but entailed no rightsothe use of other parts of the airport
infrastructure. This was felt to limit entry besalit required those acquiring slots to
separately negotiate rights to use other partseohirport’s infrastructure. Complexities
in water abstraction which need advance thoughtadechow water is used (i.e. whether
the use is consumptive) and characteristics ofghan of water (for example, where and
when).

= Towhat/towhomrights are attached. Exactly what the right is attached to can be a
source of complication that requires attention. ekample of the issues that may emerge
is Iceland’s experience of attaching fishing riglitvessels. Vessel owners were not
necessarily the people who fished. In some casssel owners simply sold their rights
to others, which meant the fisherman who used thwats needed to lease quotas from
elsewhere. Fisherman, as well as others, partlgukesented the distributional
implications of the free allocation of rights, whited to significant financial gains for
some whereas others were left to pay to leasesrightarry on fishing. Attaching rights
to vessels also posed complications in areas sugtharitance. A parallel in water
abstraction is that abstractors in an area maypwatthe land where they operate and so
explicit attention needs to be given to whetherriplets should be given to landowners,
or to those that actually make use of the waterAustralia, water abstraction rights have
been attached to land. Moreover, water rights Inésterically been legally linked to
land holdings adjacent to water courses.

4.4. Non-Users in Trade

The role of non-users in the water abstraction etagka source of stakeholder concern. In
many of the sectors reviewed, however, there aséip® experiences of allowing non-users
to participate. Examples include:
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= the framework for secondary trading of airportslatiowed any party to own slots. This
has helped airlines to overcome financial diffidt and to finance investments on the
basis of slots;

= allowing non-users the right to ownership in batbldnd and New Zealand fisheries has
allowed rights-holders to finance investments;

= the purchasing of rights by special interest groupsamples include communities
buying airport slots so that flights would serverth) or environmental groups buying
emissions allowances. In water abstraction, ceasien groups may have an interest in
purchasing water abstraction rights; and

* non-users enabling markets to function more effitye This aspect of the role of non-
users is recognised in the report of the New Zebddectricity regulator in the case of
markets for hedging instruments. Non-users playralar role in emissions trading.

4.5. Concerns over Market Dominance

One of the concerns raised by stakeholders inah&egt of water abstraction reforms is that
competition for licences could be “dominated byevatompanies and unfair to othefsTn
some of the other sectors reviewed, there wasamgase in the market share of the largest
organisations following the introduction of marketxamples include the increase in the
share of slots held by dominant carriers at highsdg airports in the US, and the
accumulation of ITQs by larger fishing companiebath Iceland and New Zealand.
However, the increasing share of larger firms lmeotsectors has also been interpreted as
reflecting improvements in efficiency. Indeedtle case of New Zealand fisheries, one of
the aims of introducing ITQs was to reduce overstweent (i.e. reduce the number of
vessels). In both Iceland and New Zealand, theageecatch per fisherman — a measure of
efficiency — has increased. In the case of aigpedveral studies suggest that the
consolidation of slots by dominant carriers maylweflect the most efficient allocation of
such slots. More generally, one of the aims abuhicing market-based approaches is often
to achieve an allocation that reflects the valusttidifferent market participants place on a
product. If there are economies of scale availeblaarket participants, then larger firms are
likely to have higher valuations, and thereforeuaculate a greater share.

In other sectors, concerns over the rights mar&egtgodominated by larger companies have
led to mitigating measures being adopted. For @kanm both New Zealand and Iceland
fisheries, a limit is placed on the quotas thatlameld by a single firm to prevent
dominance. The ownership limit in New Zealandubject to exceptions. In water
abstraction, where it is not clear how widely edghts market would be defined, many local
catchments would have large and perhaps dominapérd. More generally, competition
law provisions are used in various contexts to laguransactions that have the potential to
undermine competition. In both US airport slotd angas capacity release markets,
proposed mergers have sometimes resulted in falivedtures. In water abstractions,
certain types of trades — for example, those #ad Lo a higher than specified market share —
could be made conditional on provisions to mitigate potential effects of dominance. Such

7 Highlighted in the specification for this study.
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provisions could include ensuring that water is enadailable to other users, include new
entrants, by the dominant firm.

Ring-fencing of rights holdings has also been useatidress concerns over market
dominance in other sectors. We discuss this eapeeiin the next section.

45.1. Ring-fenced rights holdings as a measure to address dominance

Stakeholders in water abstraction have suggeseedry-fencing of rights holdings to
“protect economically weaker sectors” as a meaguegldress concerns of market
dominance. As noted above, this approach hasalso used in other sectors. In all cases,
ring-fencing or special provisions reflected a oesd protect the interest of a particular
group. Examples of ring-fencing, or similar exetuss restrictions, include:

= US airport slots with separation between so cadlledmuter” and “air carrier slots”;
» |celand fisheries, where small vessels initiallg@ted out of the ITQ system; and

= New Zealand fisheries, where Maori fisherman werg-fenced.

In the case of US airport slots, studies suggesdttkie ring-fencing of rights holdings had an
adverse impact on the efficiency of markets. Thisartly because of the way in which the
ring-fence was imposed. The distinction betweenmater and air carrier slots was made
on the basis of aircraft size. This was felt tabatrary and resulted in imposing restrictions
on how airlines could operate. In practice, rirgding resulted in commuter slots being
used to feed traffic into the networks of largerrieas, with many large carriers using
subsidiaries to operate aircrafts using commuts st effectively, airlines sought to bypass
the restrictions to achieve efficiency gains froetwork effects to the extent possible.

In the case of water abstraction, the distinctietween larger users (on any stretch of river
or geographic rights market) that may dominateritjiets market (such as water or energy
companies), and other users is likely to be clearethey are likely to operate in different
sectors altogether. Hence, the risk associatddapipropriately defining the boundaries of
the ring-fence may be lower than that of US airgtots. However, in the case of airport
slots, airlines were still able to realise netwefkciencies despite the ring-fence, although
these may have been reduced. This reflects thweenat the aviation industry, where the
ability to trade slots across the ring-fence ismetessary to realise the efficiencies
associated with the hub and spoke model. In veddstraction, if there are any efficiencies
associated with trades between large and smal ,usech efficiencies will be more difficult
to realise if the abstraction market is ring-fenced

The experience of excluding smaller vessels iralodlks fisheries highlights the potential for
unintended consequences when separating the fratkhésvananaging resources across
users. The exclusion of smaller vessels led gelancreases in their use. This undermined
the overall effectiveness of the ITQ system becafisiee interdependence between those
that operated within the ITQ framework and those thdn’t. Water abstraction is also
characterised by interdependence — potentially Wtthin and across catchments. Moreover,
the current licence regime already excludes wagerauthat abstract less than a set maximum.
The experience of Iceland suggests that if a remgé was introduced, it will need to account
for the interdependence between water abstrac@sdure that it does not provide

incentives for users to structure their operatiwith a view to taking advantage of the
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different frameworks. Moreover, as noted above,lteland experience also had a second
unintended consequence: it is alleged to havecttizspeculative activities from fisherman
who invested in vessels with the expectation they tvould benefit from the free allocation
of valuable fishing quotas once smaller vesselgweought into the ITQ framework.

Finally, although the ring-fencing of Maori fisheemin New Zealand reflected historical
treaties, it nonetheless offers some examplesedtyte of ring-fencing arrangements which
could be applied in water abstraction. One feabfithke Maori framework is that the rights

of smaller groups were collectivised through hajdoompanies, with decisions regarding the
trading of quotas or allocations subject to spedifroting rules. Such a framework could be
applied in water abstraction to allow smaller userse represented collectively. This
arrangement can be useful in instances where snadi$¢ractors jointly undertake
investments, although we understand that theréeareases of such investments in England
and Wales. Moreover, such arrangements need naahdated by policy makers, and can
instead emerge voluntarily if there is a soundrstle for them.

The case of Maori fishermen also highlights thespimkty of allowing some trading to occur
between groups even when they are ring-fencedhdimase of the Maori, the framework
only allowed exchanges of ITQs to occur betweenvaad other commercial fishermen, so
that there would no net reduction in the quotad bglthe Maori. A similar approach of
allowing certain types of transactions between-fergced groups in water abstraction could
be used to ensure that at least some of the beasBbciated with trading across groups are
realised. Such trades — for example, exchanggades smaller than a certain threshold —
could be specified in advance as requiring litd@o regulatory oversight to ensure that
transaction costs and regulatory uncertainty ateaed.

45.2. Different abilities of market participantst o pass through costs

A feature of water abstraction is that differernidyg of abstractors are likely to have different
abilities to pass through abstraction costs td fioasumers. Differences between the
abilities of different types of market participatdspass through costs have also been an
important issue under EU emissions trading. Asaatbove, the EU ETS covers more than
10,000 emitting installations across a wide ranfggeotors. Companies differ across sectors
in their ability to pass through costs of emissiallgwances — either actual costs or
opportunity costs. In particular, power generatoestypically regarded as having a greater
ability to pass through costs than firms facingdirinternational competition in sectors such
as aluminium or paper. The main policy tool thas been used in the EU ETS to avoid
disadvantaging EU firms facing international conitpt is to allocate emissions allowances
to these companies for free.

The perceived need to protect such firms refldmsunderlying rationale of the EU ETS,
which is to reduce emissions of a global pollutantthe absence of mitigating measures,
emissions from companies facing international cdrtipe might simply be displaced to
other countries outside the EU. In water absiactihis seems much less of a concern, and
regulation is much more developed, so the prospigatims that do have the ability to pass
through costs acquiring a greater share of thenyidg resource may well reflect an
efficient outcome. Nonetheless, there may be attesons for wanting to avoid effects on
firms that face greater product market competitiwhich may warrant mitigating provisions
in water abstraction.
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Additionally, the interaction between a water compsa activities in the abstraction rights
market, which generally are not expected to beladgd, and its activities in downstream
regulated segments will require attention, paréidylin catchments where water companies
have a large share of the market. One type ofaaot®n is how abstraction costs are
allocated between a water company’s downstreamategliand unregulated businesses.
Ofwat has published clarification on current palizycluding transfer pricing principlés A
related type of interaction is how abstraction s@se reflected in downstregrices A
potential concern, covered by competition law bbitolw may benefit from clarifying
regulatory provisions, is of the water company gsirdominant position in the abstraction
market to the benefit of its regulated downstreasirtess. For example, in US gas capacity
release markets, a firm (El Paso Natural Gas)hhdta significant share of gas transport
capacity in California was alleged to have withhedgbacity during the energy crisis in 2000.
Restricting capacity raised the price of natural, gehich was supplied by an affiliate of El
Paso. The determination of market manipulatiomaitely led to El Paso paying
compensation to the parties affected, and agreeiagcapacity release programme.

4.6. Provisions to Facilitate Entry

A feature of other sectors is that specific pramisi are often made to facilitate new entry.
Such provisions can be important in sectors whegeavailability of the underlying resource
is constrained — for example, because of physabfs (airport slots) or environmental /
biological factors (fisheries). In US airport spbne provision for new entry is the
earmarking of a proportion of newly available slmsentrants. This was implemented via
retention by the regulator of a proportion of thaikable slots when slots were initially
grandfathered to incumberttsin water abstraction, similar provisions coulscabe made to
provide access to smaller users or new entrardgdowing the airport example, the
regulatory body could retain a proportion of thegdgerm entittlement in a catchment, and
offer preferential access to the water resourcdlemasers.

Another approach used to facilitate entry is trevimon of information to reduce transaction
costs associated with trading. Lack of informatdnout trading opportunities prevented
smaller and/or new participants from trading aitmbots, and subsequent reforms
contemplated by the regulator included measureshance the provision of information
through bulletin-boards. Similarly, in New Zealdigheries, markets for hedging
instruments are used to facilitate trade, and bnlteoards or formal exchanges serve such
functions in US gas capacity release markets. Neado provide information to all
participants could help to lower transaction castwater abstraction, which may be
particularly important for new entrants or smaparticipants.

4.7. Policies to Foster Market Liquidity

One of the aims of the reforms being considered iscrease the ease of trading in the
abstraction market. The experiences of introdutiiading in other sectors provide examples
how market liquidity can be improved. Measureduseimprove market liquidity range

from policies to reduce transaction costs to ththaémandate some form of trading.

8 Ofwat (2013), “Regulatory Rules Affecting Wateoi@panies in a Future Abstraction Regime”, March®01

®  However, the proportion retained was regardesdmye stakeholders as being too low to facilitate eetry.
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One measure is to provide trading platforms forkagparticipants. Such measures typically
do not place restrictions on trading so that it ealy occur through a specific medium. For
example, although exchanges exist to facilitatéimighin New Zealand fisheries, markets for
spot electricity price hedging instruments, US g@gacity release markets, and the EU ETS,
the frameworks also allow participants to tradateilally outside of the exchanges. In
contrast, the experience of compulsory anonymadrtg in Iceland proved to be unpopular
and was repealed shortly after being introduced.

Another measure to improve market liquidity is tevelopment of standardised products.
These were introduced in New Zealand to improwveididy in the market for spot electricity
price hedging instruments. Likewise, US airlinasédinoted that legal costs are significantly
reduced by the ability to use shorter standardisediracts for slot trades compared to the
more cumbersome legal framework in EU countrieswéter abstraction, standardised
contracts for certain types of trades — for examgitert-term use rights — could help to
reduce the administrative and legal costs assacwith such trades, particularly for smaller
participants.

In US gas capacity release markets, trading isititeid by replacement shippers having the
flexibility to change the terms of the capacityegded. For example, a replacement shipper
can, in some instances, request delivery pointgguts needs even if the releasing shipper
offers capacity with different characteristics. iSTfiexibility is provided by the pipeline
owner, with which the replacement shipper is ableshegotiate terms. Such provisions may
also be used in water abstraction in situationsrevtiee requirements of the buyer do not
exactly match the rights available for sale. Swahsactions could be facilitated by a
coordinating body without the need for a significeegulatory investigation. More complex
trades, involving several parties and differenetypf use may continue to require more
substantial regulatory oversight.

A broad category of options for facilitating tradethe use of the allocation mechanism. We
discuss this in the sub-section below.

4.7.1. Using the allocation mechanism to force tran  sactions

The way in which either long-term rights or shatrn allocations are made available to users
can potentially be used to force transactions énatbistraction market. An approach that is
used in other sectors, although typically not wilita sole aim of improving liquidity, is to
require users to purchase all or part of theircaltions. Examples of such approaches
include:

» the EU ETS, where (absent mitigating factors) tm@ant of freely allocated allowances
is reduced each year, requiring companies to peechenission rights;

» fisheries in Chile, where long-term entitlementshares of the overall quota are reduced
by a specified percentage each year, requiring cential fisherman to purchase
entitlements to maintain their shares; and

= reforms contemplated for US airport slots, wher#igyslots allocated to an airline would
initially be of different lifetimes. The intentioof the reforms was to have a rolling
allocation of slots ten years after they were itii@ed, so that slots would have a term of
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ten years and a specified proportion of the sletd hy an airline would need to be
purchased each year.

These approaches had different motivations. Tipeoggh used in Chilean fisheries was
intended to raise revenue for the government.otnrast, the motivation behind the reforms
contemplated for airport slots was to encourageyeriowever, a feature of these
approaches is that they require rights holdersattigipate in the market for allocations.

In water abstraction, one possibility would bedquire that abstractors offer a proportion of
their allocations for sale. Abstractors could sétain the right to thealueof the
entitlements? and thus receive revenues form the sale of suabadions. Following the
New Zealand experience of the market for hedgisguments, such a “market-making”
obligation can be placed on the largest abstractors

4.8. Summary of Implications for Water Abstraction

» The gradual phasing in of reforms provides an ojmity for lessons to be learnt. In
water abstraction, a gradual transition to moreketalbased approaches could take the
form of trialling reforms: in a limited number ohtthments; to cover a sub-set of users;
or trades applying only for specific time period$owever, it is important for the
advantages of a gradual introduction of reformsemffset against the uncertainty this
may create.

= Prerequisites for the successful transition to sennaarket-based approach include the
clear definitions of different types of rights amdtatutory framework that recognises the
ability of rights holders to trade. Areas to calesiwhen defining rights include:

— adopting a flexible approach to defining entitletsess proportions of the water
available in a catchment, and setting quantityedioces periodically so that these
can be revised to reflect changing circumstances,

— ensuring that the definition of rights adequatelptares the complexity of water
abstraction — for example, how it is used and & haw it is returned.

— deciding whether rights should be attached to useland-owners so that potential
conflicts can be avoided.

» The experience of allowing non-users to participatieade is generally positive in other
sectors, and there is the potential for non-usemsiprove the way the abstraction market
functions. This includes allowing users to finanmo&stments on the basis of abstraction
rights, allowing organisations to hold rights faher non-abstraction purposes (e.g.
recreation or conservation), and benefitting fréwm activities of market intermediaries.

» The potential for large users dominating individabstraction markets may require
mitigating provisions. We note, however, thatith@easing share of larger firms in
other sectors has also been interpreted as reiieiciprovements in efficiency.

» Ring-fencing has been used in other industriesitigate concerns about potentially
vulnerable market participants. The rationaleriiog-fencing it typically not economic

10 This is done, for example, in the US EPA’s AcigifiRTrading Program for sulphur dioxide.
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efficiency, and ring-fencing has adversely affecéatiency in other industries. Other
mitigating measures that have been used are temtson market share, or reliance on
existing competition law provisions.

= A feature of water abstraction is that, reflectihg extent of the product competition they
face, different types of abstractors are likelyhawe different abilities to pass through
abstraction costs to final consumers. Mitigatingvisions may be required to avoid
effects on firms that face greater product comipetit For water companies, the current
approach to allocating abstraction costs to regdlahd unregulated activities has been
recently clarified by Ofwat. A potential conceomvered by competition law but which
may benefit from clarifying regulatory provisions,of the water company using a
dominant position in the abstraction market tolibeefit of its regulated downstream
business.

= Provisions similar to those used in other sectofadilitate entry can also be adopted in
water abstraction. For example, the regulatoryyhrah retain a proportion of the long-
term entitlement in a catchment to provide preféa¢access to the water resource for
entrants (or small users). Measures to providarinétion to all market participants — for
example, bulletin boards — can also help to redw@cesaction costs for new entrants.

= Various measures can be used in water abstractiomgrove market liquidity. Measures
that may have relevance include: standardisingymtsd providing flexibility to buyers
that may want to change terms — for example, thi@sggablishing a coordinating body;
and setting up trading platforms to compliment otiheans of trading. An additional
type of measure is the use of the allocation mashanFor example, obligations can be
placed on large abstractions to offer a proportibtineir allocations for sale, or
entitlements can be time-limited and require pecioenewal.
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Appendix A. Case Studies

A.1l. Individual Transferable Quotas in Fisheries in New Zealand
A.l.l. Background and rationale for reforms

New Zealand has a large and prosperous fishingisédie country’s marine fisheries waters
span 4.4 million square kilometres, 31 per cemwlnth belongs to New Zealand’s exclusive
economic zone (EEZ)!*? The EEZ is the fourth largest in the world, butg5 cent of it is
too deep to be fished or is closed to commercsairiig’® These waters are home to 16,000
species, of which 130 are commercially fished. Ebtentry’s commercial fisherman harvest
over 400,000 tonnes of fish per year in the opas,send over 530,000 tonnes when
aquaculture enclosures are includétfin 2009 the catch equated to a total seafood export
value of £570 milliort®*’

New Zealand’s fishing industry can be divided idistinct offshore and inshore fisheries.
The offshore or “deepwater” sector has traditionb#en dominated by large vertically
integrated harvesting and processing companiesiyMathese are foreign owned. The
inshore harvesting is done by small-scale owneraipes fisherman and by hired fisherman
who operate boats that are owned by the largeraiied) companies. Both groups typically
sell their catch to the integrated companies focessing?®

In the deepwater sector, the primary targets aegmespecies such as the orange roughy,
squid, hake, and hoki. The main target specieth®mshore demersal fisheries are snapper,
tilapia, flounder, rock lobster and gurnard. The sectors are currently managed jointly
under a single framework.

New Zealand’s fishing sector is currently manadedugh an individual transferrable quota
(ITQ) framework, which has evolved over time. Thew Zealand quota management
system (QMS) is divided into ten Fisheries Managemeeas (FMAs).? Each fish stock
under management is monitored within a quota managearea (QMA), which spans one or

1 New Zealand Government Website, “Fisheries alam”, last updated in 2010, accessible at:

http://lwww.fish.govt.nz/en-nz/Fisheries+at+a+gladegault.ntm

12 An exclusive economic zone gives a nation exchisights for exploring, exploiting, conserving amdnaging any

natural resources contained within it. EEZs werspribed by the UN Convention on the Law of the, $ea
legislation is accessible at: https://www.un.orgtddos/convention_agreements/texts/unclos/partb.ht

13 Sealord Fishing Quota Webpage, accessible at/mttvw.sealord.com/nz/environment/fishing-quota

14 OECD 2011 Review of Fisheries, page 357.

15 Aquaculture refers to the breeding, rearing laayesting of plants and animals in water. Lotk isf done in ocean

enclosures. The Ministry for Primary Industriedesethat the marine-based aquaculture industryein Kealand
comprises 23,000 hectares, of which 56% is neaesiB8% of it is considered open ocean, and 6%developed.

% Inlocal currency the figure is NZ$1.42 billiam2009. The exchange rate used is the average feal@609 £0.40209
= NZ$1. The exchange rate can be accessed ati\attpr.hmrc.gov.uk/exrate/exchangerates-0910.pdf

17 Ministry of Fisheries Statement of Intent 201@pé&rt value is FOB

8 vandle, Tracy, and Christopher Dewed3pfisolidation in an ITQ Regime: Lessons from Nealafel, 1986-1999
Environmental Management, 2008, page 917.

19 A map of the FMAs can be viewed at: http://wwshinfo.co.nz/clement/atlas/nzfma.html
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more of the FMAs depending on the movement of @acticular species of fish. New
Zealand’s QMS now covers 633 stocks of fish frond#ferent specie$’

The motivations for introducing an ITQ frameworkm@anage fisheries differed somewhat
for inshore and deepwater fisheries. Prior tank@duction of the ITQs, it was becoming
clear that New Zealand'’s inshore fisheries weref@leed and characterised by
overinvestment. For example, between 1978 and, 1883 atch of tilapia had fallen by 43
per cent® In addition, there were large differences in eésgates of success, with
approximately two thirds of the catch being takeby five percent of the fleet. Attempts to
reduce overinvestment in fishing capacity througérise restrictions and other input controls
had proven to be ineffectid ?®

Although the management of fish stocks also magdhe introduction of ITQs for
deepwater fisheries, an additional rationale fgulation was to increase the participation of
New Zealand based companies in the sector. Thoaudhe 1970s, the deep sea fishery had
primarily been fished by Japanese, Korean, andebfieets and was therefore largely
outside of New Zealand’s control. In 1978, aseébenomic importance of the sector grew,
New Zealand expanded its exclusive economic zama ft2 to 200 miles out to sea to
encapsulate it.

Finally, when the ITQ regimes were initially intrackd, an additional objective of the New
Zealand government was to extract economic reais the sector. However, as described
below, this objective was abandoned in subseqeéotms.

Al.2. Main features of the ITQs
A.l1.2.1. Introduction of ITQs

The current ITQ framework in operation in New Zewlariginates in reforms that were
introduced with the Fisheries Act in 1983. The Mttoduced ITQs for nine different
commercially important specié$The ITQ system initially applied separate framevsdior
inshore and deepwater fisheries, but an amendrae¢hetAct in 1986 (Fisheries Amendment
Act) introduced a uniform framework that appliedatbfisheries. The amendment Act also
extendzgd the system to cover 26 speCieghich were composed of 156 separate fish
stocks?®

20 New Zealand Government Website, “Fisheries alam¢”, last updated in 2010, accessible at:

http://www.fish.govt.nz/en-nz/Fisheries+at+a+glaide¢ault.htm

2L Newell et al. Fishing Quota Markets RFF Discussion Paper, 2002, page 11.

2 Typical license restrictions are things like lied fishing seasons, limits to the number of peaie can be licensed,

days of the week where fishing is prohibited, &tput controls relate to the size of fishing vesssilpes of equipment
that can be used, a maximum power for the boanhepgiinimum net mesh size, etc.

23 Arnason, R, A Review of International Experiences with ITGBEMARE, 2002, page 45.

24 Arnason, R, A Review of International Experiences with ITGBEMARE, 2002, pages 45-46.

% Newell et al. Fishing Quota Markets RFF Discussion Paper, 2002, page 39.

% peacey, Jonatharl\éw Zealand Fisheries; How Research Underpins Exjstlanagement and Priorities for the

Future’, Ministry of Fisheries, 2007, slide 5.
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Features of the ITQ framework included:

= Restricting quotas to those who were dependant@rfighery and committed to its future.
This was a principle sought by the commercial fisten who were unwilling to reduce
their fishing efforts if it would simply increasket number of part-time fishermah.

= Establishing ITQs that enabled fisherman to lafidexd tonnage of a given species of
fish. To reduce the total amount that could beléahin each fishery the government had
to buy back existing quotas (or sell additionaltgsdo increase the landed amount). The
motivation for defining ITQs as fixed tonnage guoteas that the government aimed to
extract all of the economic rent from the fishéfy The government had anticipated that
the management of the fishery would on averageteachigher eventual total annual
catch (TAC), which would provide the governmenthwititure revenue from additional
guota sales.

= The ITQs provided to fisherman were based on hesbcatch levels. An alternative
framework for assigning quotas is used in Chilel discussed in BoA.1 below.

» Providing quotas only to firms with at least 75 pent New Zealand ownership and
which processed 35 per cent of all catches in Nealahd. As a result of these
ownership restrictions and of catch limits andrioe controls that were imposed in 1978
New Zealand-owned companies took in two thirdshefdatch in 1983, either directly or
through joint venture®

»= Quotas lasting 10 years and covering seven speegiesinitially allocated to nine firms
in 1983. Allocations were made based on prior itmest* In the much more
comprehensive ITQ system of 1986, quotas wereatkacbased on the best two of the
past three years of harvests. Fishers had thetagittject in case of errors or special
circumstances that reduced their harvésts.

= Under the Fisheries Amendment Act 1986, any Newafehresident or firm with less
than 25% foreign ownership is entitled to own quibta

2T Connor, R, “Initial Allocation of Individual Trasferable Rights in New Zealand Fisheries”, publisiteCase Studies

on the Allocation of Transferable Quota Rights isHeries, FAO Fisheries Technical Paper, 2001, page

28 Clarke et al, Development and Implementation of New Zealand’sNé@@agement SysténMarine Resource

Economics, 1988, pages 337, 347-348.
2% Arnason, R, A Review of International Experiences with ITGBEMARE, 2002, pages 45-46.

30 Clarke et al, Development and Implementation of New Zealand’sMe@agement SysténMarine Resource

Economics, 1988, page 327.

31 Inthe deepwater fisheries 1,800 individuals westfied of their catch histories, and 1,400 obgelc (Clarke, 1988)

32 Arnason, R, A Review of International Experiences with ITGBEMARE, 2002, page 47.
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Box A.1
Dynamic Entitlement Shares in Chilean Fisheries

In order to introduce more dynamism to its fouhéiges entitlement markets as well as to
extract some of the economic rents from them, thisEe&n government annually reclaims a
fraction of entitlement shares and reissues themuisyion®® This is achieved through a
10% reduction of all ITSQ holdings annually, whigverts to the government to be
subsequently re-auctioneéd There is a restriction that no firm bids for meman 50% of
the quota that is offered in any given year. Thais the effect of making it considerably
more difficult for any firm to accumulate a veryde position in the fisher3”.

|

The initial allocations for these fisheries weraedy auction, and the share sales fetche
relatively high prices. However, over the yearsdhbetion prices gradually declined toward
the minimum possible bid, possibly due to colludigrthe fishery’s few major players.
Another possibility for the decline in prices istlthere was an excessive amount of
optimism in the fishery when the ITQ system wasddticed, or perhaps that firms
perceived an interest in establishing a dominagsemce in the markét.

14

According to Prospect Theory, a divestment anduedian system such as the Chilean ong
has the potential to increase the functionalitynafkets by affecting the status quo option
and correspondingly changing the reference poimhfwhich behavioural decisions are
made?’

A.1.2.2. Reforming the ITQ — moving from fixed tonnage quotas to shares

In 1990, the Fisheries Act was amended to coniaztiftonnage quotas into individual
transferable fixed share quotas (ITSQs) with shesessponding to a proportion of the TAC
that the government annually chooses to set foye¢lae®® This transition marked the end of
the government’s aim to extract economic rent ffmimeries. It also transferred the financial
risk from the government to fishery stakeholdeirs;esthe government would henceforth set
a lower TAC in the event of overfishing, and wounla longer be expected to buy back quota.
The reforms were precipitated by the need for theeghment to repeatedly purchase (or sell)
guotas to revise the level of the total annualtcatéor example:

33 Another dilution system for water abstractionitietnents was proposed in New South Wales withthige of enabling

rights-holders to prevent abuses during periodiere processes. See: Young, M.Ohe Design of Fishing-Rights
Systems — the NSW Experi€né&ological Economics, 1999, pages 309-311.

34 Arnason, R, A Review of International Experiences with ITGBEMARE 2002, page 20.

35 Bernal et al. New Regulation in Chilean Fisheries and Aquacuttiif€’s and Territorial Users Rights Ocean &

Coastal Management, 1999, page 135.

3 Bernal et al. New Regulation in Chilean Fisheries and Aquacuttiif€’s and Territorial Users Rights Ocean &

Coastal Management, 1999, page 135.

87 Kahneman, D, and Amos Tverskyrospect Theory: An Analysis of Decision under 'REkonometrica, 1979.

%  Arnason, R, A Review of International Experiences with IT@BEMARE 2002, page 47.
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= during the implementation of the ITQ regime, theggmment initiated a voluntary quota
buy back program in order to reduce fishing pressur 20 stressed spec&sThis
programme cost the government NZ$42.4 milfdan amount that is roughly equivalent
to 10% of the total 1986 catch valtfe.

= the government also sold additional quotas in fislsevhere it was believed that stocks
were at healthy levels. This generated revenu®&Z8B4.2 million over the first three
years of the programme, and the vast majority eé¢hsales occurred during the first
42
year;

= following declines in the stock of the orange ropdkhery, the government was going to
be required to spend between NZ$60 million and Neillion on buying back quotas
over the following few years

Features of the transition to an ITSQ system irexdud

= establishing permanent property rights, which aotégeted by the New Zealand
constitution;

* maintaining domestic ownership restrictions so fliats with ITSQs needed to be at
least 75 per cent New Zealand owned,;

» to prevent anti-competitive behaviour, restrictthg maximum share of a single firm to
35 per cent in deepwater fisheries and betweemd@a per cent in different inshore
fisheries;

» imposing charges on quota holders to cover theafasianaging the ITSQs;

= requiring all fisherman to also hold a fishing pérwhich subjects them to certain
conditions under which they are permitted to fish.

Following the move to establishing quotas as shéuether reforms were undertaken in 1996
to unbundle long-term entitlements from allocati@krsown as annual catch entitlements

3% The programme requested that fisherman subniitwakiations for the right to fish, and paid thasi¢h the lowest

valuations to leave the fisheries at an agreeabkd.|Due to insufficient participation, a furtr@fer which was
approximately 20% lower was made, before the reimgiquotas were reduced proportionally. Severalenfisherman
accepted the second offer and the remainder reteiygo rata quota reduction. No compensation patgneere made
for the pro rata quota reductions, but the govermmmede assurances that if TACs recovered, thénatiquota
amounts would be reinstated.

40 Sissenwine, Michael, and Pamela Mace, “ITQs iw/¥ealand: The Era of Fixed Quota in Perpetuityshery

Bulletin, 1992, page 150.

4 Clarke et al, Development and Implementation of New Zealand’sMe@agement SysténMarine Resource

Economics, 1988, page 339.

42 Sissenwine, Michael, and Pamela Mace, “ITQs iw/¥ealand: The Era of Fixed Quota in Perpetuityshery

Bulletin, 1992, page 151.

4 The Orange Roughy stock was very difficult tdreate. The range of expenditure on quota refléwsncertainty of

the actual level of the fish stock at the time s€mswine, Michael, and Pamela Mace, “ITQs in Newiaied The Era of
Fixed Quota in Perpetuity”, Fishery Bulletin, 1992ge 154.

4 These permits must be held by all commerciakfistan. They are also granted to any person onfinich holds a

guota. The permits impose conditions pertaininghh are acceptable fishing methods, areas, spdeieels of
provision of information to authorities, etc. Aroas R, “A Review of International Experiences wiltQs”, CEMARE
2002, page 48.
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(ACE)). The ACE are allocated to the holders of the quatdke start of every fishing year after
the TAC is determined, and are expressed in tefritoage of catch permitted. The
implementation of the ACE ended the practice oftgtmlders’ leasing their quota for a fixed
period. However, the system could not be implentaoteil 2001 due to technical limitations in
the trading market

A.1.2.3. Ring-fencing: Maori population

Following widespread agreement that the FisheresoA1986 had been unjust to the Maori,
who held rights to fisheries under a treaty with @rown dating from Victorian times, the
Maori Fisheries Act of 1989 was signed as an intesettlement as a step toward redressing
the situation. The government was to transfer NZ$ilon to the Maori Fisheries
Commission as well as to allocate 10% of each@1T5Qs from the original allocations to
the Maori by purchasing them from existing owné&wsthermore, any new species of fish
that was introduced to the quota management sy&&$) would be required to have 20%
of quotas allocated to the Maori prior to distribgtthe remaining quotas according to
historical catche®®

The purchase of the 10% of quota that were to dkoated to the Maori were expected to
be carried out in four separate transfers over éoasecutive years, each for 2.5% of the
quota. However, the government was unable to ae@liiof the quota at the times stipulated
by the agreement due to the “thinness” of somé@htarkets, so it transferred the equivalent
cash value of the missing quota to the Commissib®re it was retained until the additional
quota became available.

The arrangements put in place for Maori fishermamsest of transferring quotas to holding
entities that represent different Maori tribes.c3®ns to transfer rights to other Maori tribes
or holding groups are subject to voting rules. g ihe rights of Maori fisherman are subject
to collective decision making. Only quota exchangee allowed between Maori fisherman
and commercial fisherman, with exchanges beingnddfas the trading of quotas of the same
market value. Hence, trading provisions do naivalior the net reduction in quotas held by
Maoris.

A.l1.2.4. Arrangements for trading

Following the unbundling of quotas and ACE, Fisiv8awras created in 2001 to facilitate
trading and management of ACE, quota, and impraeess to registration and information
database®’ “® FishServe also set up an auction and reversecaustbsite called FishStock
in 2004. A prospective seller could go to the aitd list the auction close date, start price,
buyout price, and optionally also stipulate a resgrice.

4 Lock, Kelley, and Stefan LeslielNew Zealand’s Quota Management System: A HistotlyeoFirst Twenty Years”,

Ministry of Fisheries Working Paper, 2007, page 18.

4 Lock, Kelley, and Stefan LeslielNew Zealand’s Quota Management System: A HistotlyeoFirst Twenty Years”,

Ministry of Fisheries Working Paper, 2007, page 18.

47 Lock, Kelley, and Stefan LeslieNew Zealand’s Quota Management System: A HistotlyeoFirst Twenty Years”,

Ministry of Fisheries Working Paper, 2007, page 18.

48 |n 2003, ACETrader, the first online trading fdain, was set up by the Maori Fishery Trust. Altgbuhe system was
designed to facilitate trade for all users, it was successful and shut down.
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For a regular auction, prospective buyers bid eppifices and the highest bidder on the end
date gets the ACE. A reverse auction works in alaimvay but is set up by a buyer. In that
case, prospective sellers bid down the price tieyt are willing to receive for their ACE. The
Iowes:[‘gbidder receives the amount of their bidxahange for providing their ACE to the
buyer.

A.1.2.5. Framework for regulation

The fisheries are governed under the authorith@Ministry of Primary Industries, which
was created through a merger of the Ministry oh&iges and the Ministry of Forestry and
Agriculture in 2011. Government agencies such adNdtional Institute of Water and
Atmospheric Research work with the fishing industrassess stock levels after which the
Minister of Primary Industry sets the total anncanmercial catch (TAC) for each species.
After considering how much fish will be harvested fecreational and non-commercial
interests the total annual commercial catch (TAGGhen determined. This is the amount
that is used to allocate ACE to the quota holdEns. Ministry of Primary Industry manages
compliance and enforcemerit.

The enforcement model prior to the ITQ regime waslar to that of wardens who
apprehend lawbreakers and maintain a presencsedoutage illegal behaviour. With the
implementation of the ITQ regime, there was a ghiftard a paper trail enforcement system
that monitors catch landings and product flow altmgsupply chain. Quota holders must
sell their catch to licensed fish receivers, whentmust provide monthly reports on the
amount of fish they purchased from each permitémld was expected that enforcement
would become easier as the number of fishermarnngeicand the size of their respective
operations increaséd.

A.1.3. Outcomes

New Zealand's QMS has been extremely successf@idrarating resource rents and ensuring
biological sustainability. Approximately 70% of teeocks are currently at or above the levels
targeted by management and none of its fish stakat dangerously low levels.In the
sections below, we comment on some of the mostitapbexperiences of introducing ITQs
to fisheries, including:

» the impact of ITQs on investment;
= the experience of trading; and

= changes in the structure of the fisheries sector

4 Lock, Kelley, and Stefan LeslielNew Zealand’s Quota Management System: A HistotlyeoFirst Twenty Years”,

Ministry of Fisheries Working Paper, 2007, page 22.

50 Previous to 2011, compliance and enforcementtlamdetting of the TAC were performed by the Misif Fisheries.

51 Clarke et al, Development and Implementation of New Zealand’sNé@@agement SysténMarine Resource

Economics, 1988, page 334.

52 For the stocks of known size the range over s five years has been between 67.5% and 71.30% Z&aland

Ministry of Primary Industries, “The Status of N&galand’s Fisheries”, November 2012.
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A.1.3.1. Level of investment

As a result of the exclusion of all but the offibiedefined “commercial fisherman”, part-
time fisherman and non-owners of boats were exddiaen the fishery and their licences
were retired. From 1983 to 1985 the number of beehfishing vessels was reduced from
4,320 to 2,744, a 37% reduction in the size offéxet>® This change created a setting where
problems such as overcapitalization could be mffeetvely addressed. The exclusion of
these groups was intended to reduce the admimgttadirden for the regulation of the
fishery. An Auckland-based survey participant comtad “I don’t think they [the
government] want us, the little guys, in the system're a pain... They want big companies
they can control®!

The exclusion of part-time fisherman had a neglgédfect on actual landings since the
change did not directly address overcapitalizaitioany significant way. This was because
the majority of capital was held by commercial tisees. Furthermore, many of the excluded
part-time fisherman were Maori, New Zealand’s imligus people, which the Ministry later
acknowledged had been an inequitable outcome asdokeed to redress.

A.1.3.2. Experience of trading

The ITQ sales markets were most active in 198 y#ar of their full implementation. See
FigureA.1. There were almost 3,250 trades that yearsimilar but lower peak occurred in
1990 when rock lobster was incorporated into thH@ §lystem. The level of sales then
gradually declined until 1993, when it stabilizeacapproximately 4% of total outstanding
quotas per year. This pattern of market activityassistent with a period of rationalization in
which less efficient operators sell their quotaniore efficient ones in the early years, after
which a lower “natural” level of turnover occuYs.

5 Yandle, Tracy, and Christopher Dewee3ophsolidation in an ITQ Regime: Lessons from Nealafel, 1986-1999
Environmental Management, 2008, page 918.

5 vandle, Tracy, and Christopher Dewed3pfisolidation in an ITQ Regime: Lessons from Nealatel, 1986-1999
Environmental Management, 2008, page 918.

% Bess, Randall,New Zealand Maori Claims to Fisheries Resoutc2601.

% Kerr et al. Evaluating the New Zealand ITQ Market for Fishefiégsnagemerit Motu Working Paper, 2003, page 10.

57 Newell et al. Fishing Quota Markets RFF Discussion Paper, 2002, page 15.
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Figure A.1
Annual Median Proportion of Quota that is Leased an  d Sold
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FigureA.1 provides an indication of the pattern of saled leases in the markets for the
different species covered by the IT®Quota leases rose steadily from 14% in 1987 % 40
in 1998. The levels of trading varied across mi@rker individual species, with the most
economically important species generally seeindatgest level of trading’. In addition,

the introduction of electronic trading platformssteso reduced the variation in prices for the
same types of quotas.

A.1.3.3. Aggregation of quota by dominant firms

While there are some entirely new quota ownersadiners who leave the market altogether,
some trades result from owners divesting in somekstwhile investing in others. Over time
the median number of owners per stock was graddaltyining, from 51 in 1986 to 42 in
1998°° An early report commissioned by the Fishing Indusissociation to analyse changes

%8 The ITQ system covers several species and therefiectively separate markets for each speciée figures reported

represent the median across all of the speciesedtry the ITQ framework, and therefore reflectrage market
activity.

% Although the median levels suggest that most etaréire quite active, some of them are very thiimier markets

tend to be those with lower economic importanceating to catch size and value. From 1986 to 18@&umber of
leases in the individual markets ranged from 38,590 with a median of 645 leases. The number ofegsales ranges
from 0 to 1,500 with a median of 138 sales. SauXeavell et al. Fishing Quota Markets RFF Discussion Paper,
2002, page 16.

5 Newell et al. Fishing Quota Markets RFF Discussion Paper, 2002, pages 12-13.
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in quota ownership found that aggregation was egtydue to larger companies purchasing
guotas from smaller ones or from small-scale ovaparators. At the same time, smaller
vessels were being retired and there was a shaffaoger and more industrialised fishery
sector®™ This outcome is consistent with the transfer @iperty rights with compensation
from the least efficient agents to the most efficienes. An Auckland region survey showed
that small fisherman had become less financiallymitted to the industr§?

Figure A.2
Combined Quota Owners for 16 Inshore Species
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Source: New Zealand Ministry of Fisheries Preseatato European Parliament 2012

In 1996, the law limited quota ownership at 35%dny fish stock with only a few
exceptions for limits of 10% or 20% for certain sigs. However, there were 38 exemptions
to this law between 1988 and 1999. Exemptions &tbawners to hold more than the legal
limit (for example, a 50% exemption would allow @otp holder to own up to 50% of the
guota). One of these exemptions covered as mag§ ddferent species. Exemptions for
35% or 45% were commonplace, and in some marketedmpanies held exemptions for
45% each.

Although many of the markets are dominated by lglggers, efficiency gains continue to be
realised in the form of reduced demand for labbigher catches, and the need for fewer
vessels. See Tabkel.

51 vandle, Tracy, and Christopher Dewee3ophsolidation in an ITQ Regime: Lessons from Nealafel, 1986-1999
Environmental Management, 2008, page 921.

52 vandle, Tracy, and Christopher Dewee3ophsolidation in an ITQ Regime: Lessons from Nealafel, 1986-1999
Environmental Management, 2008, page 921.
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Table A.1
Ongoing Efficiency Gains
2000 2008 % change
Number of People Employed 10,000 8,090 -19.1
Number of Vessels 1,988 1,435 -27.8
Total Tonnage of Vessels 85,595 130,785 52.8

Source: OECD Review of Fisheries 2011
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A.2. Individual Transferable Quotas in Fisheries in Iceland
A.2.1. Background and rationale for reforms

Iceland’s fishing industry represents an imporaant of its economy. In 2011, the total
catch of fish, shellfish and crustacean catchesuated to over 1.1 million tonnes, with a
value of approximately £750 millioH. Fishing represents an export industry with 97 per
cent of the catch exported. The value of expameadne products, many of which are
processed prior to sale, was over £1 bififgiotal GDP in 2011 amounted to £8.76 billion).

Iceland’s fisheries can be separated into two regithe deep sea pelagic fisheries and the
inshore demersal fisheries. The most importantgielspecies have traditionally been

herring and capelin, but stocks of both have beagimyvolatile and have at times been so
depleted that moratoriums had to be declared taakeir collapse. The pelagic species are
generally used for fish meal or oil production. Thest important demersals are cod,
haddock, redfish, Greenland halibut and saithe.ddmersal species are of higher value than
the pelagic types because they are processed asdmed by people.

Iceland extended its exclusive economic zone (E&ZYur miles in 1952 and 12 miles in
1958. These extensions were met with resistancgcyarly from English and other
European governments. By 1975, the foreign fleebwaking over 100,000 tonnes of cod
from the Icelandic stock every year; about a tbirthe total cod catch. They were also
taking about a quarter of the haddock catch anfdofisthe total catches of saithe and
redfish®® In order to manage the region, the EEZ was ex@nd 200 miles in 1975, which
heralded the end of foreign fishing in Icelandicteva.®® As the foreign fleet left for other
waters, the domestic fleet expanded its harvest.

The exclusion of other nations did little to end tverfishing that was occurring throughout
the 1960s and 1970s, since the Icelandic fleetredgrhto fill in the gap that the foreign ships
left behind. Iceland’s authority over its EEZ dihwever, provide the regional control from
which reforms could successfully be implementedwheeded.

A.2.2. Main features of the ITQs

The earliest quotas were issues in 1973 in thedobshrimp and scallop fisheries and in the
then-depleted herring fishery in 19%5yhile effort and volume restrictions were used to

83 statistics Iceland Data, accessible at: http:iustatice.is/Statistics/Fisheries-and-agricultuegéB-and-value-of-catch

The currency exchange rate used is £0.0054= ISlHMRC average for 2011, accessible at:
http://www.hmrc.gov.uk/exrate/exchangerates-1112.pd

64 OECD 2011 Review of Fisheries, page 274-276.fthee is based on 2009 data, when the harvesnveaginally
smaller than in 2011. The exchange rate used 850673= ISK1, the average rate for 2009. The exgdhaate can be
accessed at: http://www.hmrc.gov.uk/exrate/exchaige-0910.pdf

8 |celandic Fisheries Government Website, accessibhttp://www.fisheries.is/management/

% European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and

Financial Crisig, pages 11-12.

57 Icelandic Fisheries Government Website, acceassiblhttp://www.fisheries.is/management/fisheries-

management/system-developement/
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manage the stocks of c88More significant implementations occurred in areadment to
the Fisheries Act in 1983, but it was not until Eigheries Management Act 1990 that the
Quota Management System (QMS) was comprehensieelyus.

Key features of the implementation:

= Vessels weighing over 10 Gross Register Tonnes jGRTe covered under the system
from 1983, and this was reduced to 6 GRT in 199@s€ below the threshold were
subject to effort and catch restrictions, but th@see generally unsuccessful at reducing
harvest rate& Furthermore, the small vessel exemption fuelledeanatic increase in the
size of the small vessel fleet and their shardefatch?

= The 1983 implementation was limited to seven sigeeubile the others species remained
under effort restrictions. This lack of completeness likely to be due to political
factors!*

» The annual quotas were renewed every year prib®%0, when they were finally made
permanent by the Fisheries Management Act.

» In the demersal fisheries the initial allocatiorergvbased on historical catches. For the
capelin and herring fisheries, between 50 and Ed@ent of the quota rights were issued
in equal share to each vessel, while the remamvdsrissued according to cargo
capacity’

= Further reforms were implemented in later yeam@nrattempt to bring the small ships
into the system. A small vessel ITQ was developetdi95, but those that did not choose
to join it continued to cause problefidt was not until 2005-06 that all of the small
ships were covered under the QMS.

A.2.2.1. The ITQ framework

Features of the framework for managing the QMS:

% European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and

Financial Crisig, page 11.

% The small vessel fleet harvested 15,500 tonn&9&3 — almost double the designated amount. Sezp&an

Parliament Fisheries Note 201Rifjhts Based Fisheries Management in Iceland armh&wmic and Financial Crisfs
page 17.

™ The small fleet consisted of 1,600 vessels héing44.4% of the cod catch in 1990, up from 828seds taking in

5.9% of the cod catch in 1983. See Runolfsson,iBit§99 Report to the Ministry of Fisheries, “OretManagement
Measures to Reduce Overcapacity in Icelandic Fisblemage 8.

L This is evidenced by the fact that the Fishetieisonly garnered the support of 11 out of 21 memsimé Parliament,

the smallest possible majority, despite the obviteed for fisheries management reforms. See RuwaolfBirgir,
1999 Report to the Ministry of Fisheries, “On thamdgement Measures to Reduce Overcapacity in tielan
Fisheries”, page 4.

2 The pelagic allocations were intended to be teanyoEuropean Parliament Fisheries Note 20R2gtits Based

Fisheries Management in Iceland and Economic am@icial Crisis, page 16.

™ OECD, ‘Country Note on National Fishery Management Systetosland, 1997,page 17.
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» The Minister of Fisheries determines the total ahigatch (TAC) for each fishing year.
The Minister receives scientific advice from thelémdic Marine Research Institute
(MRI) to inform the level at which to set the TAC.

» The Directorate of Fisheries, a government bodyeutite Ministry of Fisheries,
monitors the sector to ensure compliance. Muclhefonitoring is performed through
port controls and paper traff.

» The Icelandic Coast Guard patrols the water insatieat are closed for fishing and
performs checks to ensure that acceptable meshamkother gear requirements are
being followed”®

A.2.2.2. Features of the system
The main features of the QMS are:

= Quotas can only be allocated to vessels. Theyudlsetfansferrable with the exception of
being traded to firms from different communitiesf khis restriction has never been
enforced.

* The quotas are permanent shares of the annual OD@ers of quota are issued annual
catch entitlements (ACE) which are granted in teonthe weight of catch permitted.

= Only up to half of any given vessel's ACE can langferred to another vessel in each
guota-year. This means owners are forced to haatdsast half of their quota share
themselves.

= There is a restriction that the total combined T#k@re across all fisheries attributed to
any given firm cannot exceed 12% of the total valfithe TAC.”®

A.2.3. Outcomes

The current ITQ system applies to 25 differentdists, which account for 98% of the landed
value of all catche§’ In terms of fish stocks, the demersal catch has feirly stable at

around 500 million tonnes. Cod is the most impdriashore species, and constitutes roughly
40% of the demersal catéhOnly one of Iceland’s major fish stocks has cakgsince the

" |celandic Fisheries Government Website, accessibhttp://www.fisheries.is/management/fisheries-

management/enforcement/

S |celandic Fisheries Government Website, accessibhttp://www.fisheries.is/management/fisheries-

management/enforcement/

8 European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland armmh&mic and

Financial Crisig, page 16.
7 European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and

Financial Crisig, page 15.
8 OECD 2011 Review of Fisheries, page 276.
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ITQ system began. This collapse occurred for thagie capelin stock in 2009, which has
since recovered to a non-collapsed stdte.

Figure A.3
Catch Harvests by Species in Tonnes under the ITQ R egime
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The other important demersal species are haddedfsh, Greenland halibut and saithe. In
2011 the demersal species accounted for approXyrédeéo of the total catch value, while
the pelagic harvest made up about 28% of the ¢atah value despite its much larger catch
volume®® See Figured.4. The value of the demersal species is far grehgn the more
voluminous pelagic catch since the latter is comignased for low-value purposes such as
fish meal or oil processing!

" We adopt the definition of collapse occurringsfharvest is less than one tenth of its highisofical level. The

definition was employed in the widely cited Wormeét“Impacts of Biodiversity Loss on Ocean EcosysiServices”,
Science, 2006, page 788. Other respected authonsas Costello et al. “Can Catch Shares PreveheFRes Collapse”,
Science, 2008, page 1679, adopt the Worm defindgfccollapse in the absence of a measure thatsiedon widely
available stock data.

80 statistics Iceland Data, accessible at: http:iustatice.is/Statistics/Fisheries-and-agricultuséB-and-value-of-catch

81 OECD 2011 Review of Fisheries, page 277.
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Figure A4
Relative Catch Volumes and Values in 2011
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A.2.3.1. Ring fencing — issues related to the exemption of small vessels

As part of the 1983 reforms, quotas were issuegs$sels above a threshold size of 10 Gross
Register Tonnes (GRT). These quotas were allocatésherman operating in seven
demersal fisheries based on historical catchestbegurevious three years. The system was
implemented on a year-by-year basis beginning 84#9New entrants could accept quotas
or abide by effort restrictions. However, catchestber species such as haddock, saith, and
catfish remained unrestrict&dThe effort option and the existence of major speeind
significant numbers of ships that were not covdrgthe system would prove to be highly
problematic.

In 1983, there were 828 vessels of less than 10 i@RTe fishing fleet. These vessels were
allocated a quota of 8,300 tonnes for the follonsegson which was to be enforced through
effort restrictions. They were largely unsuccessheg small vessel fleet harvested 15,500
tonnes — almost double the designated amount.répresented 5.9% of the share of the total
cod catch® Their success at working around the effort resiomis beckoned an increasing
number of small boats to enter the fishery.

82 European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and

Financial Crisis, page 14.

8 European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland armmh&mic and

Financial Crisis, page 17.

84 European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland armmh&mic and

Financial Crisis, page 17.
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A new restriction was implemented in January of8 @8attempt to curb the small boat
expansiorf> No new small boat larger than 6 GRT was permiiteehter the fisheries unless
another boat of that size was taken out of operaticsold abroad. The restriction was
ignored, however, and over 100 new boats of betwe®RT and 10 GRT were added to the
fleet between 1988 and 1980 The number of small ships had increased to 1,§Q0980.
Their catches had risen to 48,000 tonnes by tima, tivhich constituted 14.4% of the tdtal.
See FiguréA.5.

Figure A5
Cod Catch Share of Small Boats (6 GRT to 10 GRT)
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Following the 1990 reforms, boats of under 6 GRTeagiven the choice between entering
the quota system that applied to the larger vessaksmaining outside the system and
obtaining a hook license. Virtually all of them egtfor the hook license. As a result, the
system lacked comprehensive coverage of all ageenisgain. The justification for the
exemption option may have been based on reas@iseddb political economy — including
all vessels in the quota system may not have gadremough political suppott.

In spite of the restrictions and a cap on harveélséssize of the small vessel fleet and its
harvest increased significantly in the followingayg In 1995, a special small boat ITQ
system was implemented for the cod fishery whidbarefi more fishing days than under the
effort restriction option. Many small boat ownelmose this optior-However, the small

8 Prior to 1988, entry into the small boat fisheriead been completely unrestricted.

8  European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and
Financial Crisis, page 17.

87 Runolfsson, Birgir, 1999 Report to the Ministriyrisheries, “On the Management Measures to Re@wezcapacity in
Icelandic Fisheries”, page 8.

8  European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and
Financial Crisis, page 18.
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vessels that did not wish to join the ITQ systemtitmed to cause problems with higher than
expected catchds.

Numerous further reforms and experiments with @it restrictions were implemented
over the years until eventually all small vessedsenfinally incorporated into the ITQ system
in 2006-07°

A.2.3.2. Challenges resulting from ITQ allocations and reforms to address
discontent

The Icelandic ITQ system has been successful iargmgsthe biological and economic
sustainability of the fisheries resource. WhenlTr@ system was implemented, few parties
believed that resource rents would be generateditdadhttention was paid to how these
rents would be distributed The distribution of this newly created wealth bagn a source
of resentment from those that did not benefit ftbenallocations. There are many anecdotes
of fishing vessel owners who received quotas ifaloein 1984 and immediately sold them
off and either began operating in fisheries thateweot covered under the quota system or
they changed ships to be able to operate undemntlai vessel exemption. These agents
made a substantial windfall gain and also positicthemselves for the possibility for similar
future gains when the system was expanded to iaakedv fisheries in which they began
operating.

In addition, attaching rights to vessels (and tfoeeevessel owners) rather than fisherman has
been a particular source of controversy. Vesseleos do not always fish themselves. In
some instances, such vessel owners sold theisédid@uotas, requiring fisherman that
operated their vessels to lease quotas from othégsace, not only did fisherman benefit

from the rents associated with the initial allocas of quotas, but they then went on to bear
the cost of acquiring quotas to continue fishing.

The ITQ regime has been reformed in a number obwayddress some of these concerns.
Reforms included:

* anew sentence was added to the opening paragrdipd Bisheries Management Act
1988. It states “[T]he fish stocks around Icelareithe property of the Icelandic People.”
This sentence has been preserved in all subsemwesipns of the Act, thereby creating
uncertainty about whether the ITQ system will euaily be undermined This has the
effect of weakening the property rights and coroesiingly making them less valuabfe.

8  OECD, ‘Country Note on National Fishery Management Systetnsland, 1997, page 17.

% European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and

Financial Crisig, page 17.

91 European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and

Financial Crisig, page 9.

92 European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and

Financial Crisis, page 16.

9 An analysis of the level of security attributedsroperty rights and how this affects their vakiperformed in:

Grainger, Corbett, and Christopher Costellthé Value of Secure property Rights: Evidence f&abal Fisheries,
April 2012 NBER working paper.

NERA Economic Consulting 41



Review of Approaches to Transitioning Case Studies
to Markets

» in 1992, a restriction that if utilization of TAG below 50% for two consecutive years
then the vessel must forfeit its quota stAre.

» in 2002, the Icelandic Parliament implemented alcéde to reduce the tension caused by
the free initial allocation of quotas. The feedasiéd annually with the aim of recovering
9.5% of the estimated resource rént.

Nonetheless, resentment over the allocation otsighs resulted in court challenges. In
1998, the Supreme Court of Iceland ruled that & waconstitutional to restrict the right to
fish to only those who held a title to a vesselmtya specific period of time. However,
another separate ruling concluded that the Ministiiyisheries could allocate ITQs to a
restricted group of people (i.e. vessel ownersgserulings are generally perceived to be
contradictory.

After the second ruling, two fisherman that weréelmible for initial quota allotments
deliberately disobeyed the law after having beémsed their request for quotas. The
Icelandic courts did not accept their argumentshey brought their case to the UN Human
Rights Committee. In October 2007 The UN Committded that the initial allocation of
guota had been a violation of the equality prireig@ibedded in the International Covenant
on Civil and Political Rights. It stated that thehierman should be compensated for their
losses and that the Fisheries Management Act bemetl to align itself with the spirit of the
Covenant on Civil and Political Rights.

In response, the Icelandic Government announcedt ttia not accept to pay compensation
to the fisherman but that it would be willing tonstder a long term plan for directing the
Icelandic Fishery Management System accordingadCitimmittee’s suggestion. However,
no action was taken — making revisions to the FisManagement Act proved to be harder
and more tedious than had been assuffied.

9 Arnason, R, A Review of International Experiences with ITGBEMARE, 2002, page 27.

% European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and

Financial Crisig, page 16-17.

% European Parliament Fisheries Note 20Rights Based Fisheries Management in Iceland ammh&mic and

Financial Crisis, page 21.
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A.3. Trading of Airport Slots in the United States
A.3.1. Background and rationale for reforms

In the United States, access to most airportsésnstrained. Airlines’ demand for slots at
airports is accommodated according to the “firshedirst served” principle and airlines
schedule their flights taking expected delays atoount. In some congested airports,
however, slot-control restrictions are in placdinut access to slots.

Slot-control restrictions were introduced as a ltesfuexcess demand and noise problems at
congested airports. The starting point for slattoa restrictions was the High Density Rule
(HDR) introduced in 1969. The reform categoriseatfairports as high-density airporfs,
and formally placed restrictions on the numberlofssthat could be used. Restrictions were
imposed during specific hours of the day. MoreptdR specified the maximum numbers
of permitted slots separately for “commuter” anda tarrier” slots. Commuter slots are for
flights operated on smaller aircrafts, typicallyvéeg areas with commuter traffic, whereas
air carrier slots are for flights operated on largiecrafts that typically form part of the
network of more established airlin®s The rationale for this distinction was to protect
regional services to smaller airports. A summdrthe restrictions imposed by HDR is
presented in TablA.2 below.

Table A.2
Slot Restrictions under the High Density Rule
JFK Washington LaGuardia O’Hare
International National Airport Airport, New International
Airport, New York Airport, Chicago
York
Restricted hours 15:00 to 19:59 06:00 to 23:59 06:00 to 23:59 06:45 to 24:14
Alr carrier slots 63 to 80 37 48 105 to 120
(hourly limits)
Air carrier slots 361 670 864 1670
(per day)
Commuter slots 10t0 15 11 14 2510 40
(hourly limits)
Commuter slots 62 234 252 435

(per day)

Source: based on Starkie (1991)

Under HDR, airlines were granted antitrust immunmdtydiscuss the allocation of slots.
Airlines formed scheduling committees to coordintae use of slots and schedule services.
This system worked well initially. However, deréagion of the aviation industry in the late

9 Initially, Newark Airport was also designatedaakigh-density airport, but slot-control restricisowere removed at

Newark in 1970 and not reintroduced until 2008.
% The size threshold used for commuter slots wpairtrafts with less than 75 passenger seatsdrcase of turbo-prop

powered aircraft; and (ii) aircrafts with less tHspassenger seats in the case of jet aircrafts.
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1970s led to rapid growth in the sector. This gloresulted in increased demand for airport
slots, but under the High Density Rule, new entag\ivirtually non-existent®?

To allocate scarce capacity in the face of excessathd, and particularly to facilitate new
entry, secondary trading of slots at airports vi®duced in 1985 through the Buy/Sell Rule
(BSR). The BSR is the formal the focus of thisecsmidy. Although BSR is now only in
operation at Washington National Airport, it matke point at which secondary trading was
first introduced. Secondary trading has continateldigh-density airports even where BSR
no longer applies.

A.3.2. Features of the reform
Under BSR, from 1 April 1986:

= airlines were allocated slots on the basis of diathdring (with no fees charged);

= five per cent of existing slots were retained by tbgulator, the Federal Aviation
Authority (FAA). Unused slots were made availatieugh a lottery in which 25 per
cent were initially offered to new entrants;

= a‘“use it orlose it” rule was put in place, wherelpts needed to be used 80 per cent of
the time over a two month period. Such slots vedse reallocated by the FAA through a
lottery, with a 25 per cent provision for new entsg %

» the Rule maintained the distinction between commane air carrier slots, using the
same proportions as HDR. Commuter and air caslags were ring-fenced, resulting in
separate secondary markets for the two types tsf;slo

» international slots were also ring-fenced fromttlagling system, although they could be
exchanged on a one-for-one basis for other intemaitslots:®* The rationale for ring-
fencing international slots was that these wereegted by separate, international,
regulations;

* no restrictions were placed on who could tradestbts — i.e. third parties were allowed
to participate in secondary trading.

A feature of the Rule was that it did not forméaHlgnsfer ownership of slots to airlines.
Instead, airlines were granted “operating priviEggaver the slots, with the FAA retaining
ownership. Moreover, under the 1958 Air Transpatt the FAA continued to have the
legal power to withdraw slots from airlines. Tpswer has been used by the FAA in
negotiations with airlines to voluntarily reduce thumber of slots to reduce deld$s.In
addition to formally owning the slots and reallaegtreturned slots, other roles of the FAA
include: recording all trades; having ultimate auity to approve trades, although in practice
the FAA did not approve all trades individually,da@nforcing the “use it or lose it”

% Starkie, D (1994) “The US market in airport slalsurnal of Transport Economics and Policy, Vo) B® 3, p325-329.

100 The 80 per cent requirement was introduced i 188d the original requirement was for slots tabed at least 65

per cent of the time in a two month period.

101 Domestic slots could also be used for internatidlights.

192" Mott McDonald (2006) “Study on the Impact of tieroduction of Secondary Trading at Community Airgs”, p42
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provisions of the rule, although the FAA reliesairiines to report usage. As with many
other sectors in the US, the Department of Jusicesponsible for enforcing antitrust laws.
A feature of the application of anti-trust lawsatigport slots is that carriers have sometimes
been asked to release slots as a condition foosjng proposed mergers.

Trading in the secondary market for slots is preidamtly through bilateral negotiations
between airlines. Bilateral negotiations are simmext facilitated by meetings organised by
the trade association for airlines (the Air Transpssociation at the time of the reforms).
Airlines, however, also negotiate slot trades aletsif such meetings. The bilateral nature of
trades means that value of trades is typicallyreported.

Different types of trades are allowed under theeRuicluding: sales; leases; and swaps.
Trading is facilitated by a simplified regulatomafmework, compared to, for example,
arrangements in the European Union. In particular:

= the US framework explicitly recognises the abibfyslot holders to trade, whereas the
EU framework requires a complex legal processadetrslots?® and

» the US framework distinguishes between slot holdesslot operators. This simplifies
the legal process for temporary trades, as theagxghof operating rights does not
require changes to the underlying titfé.

A.3.3. Outcomes

In the section below, we review the outcomes aasediwith the introduction of BSR,
focussing in particular on those issues with gitatdevance to water abstraction. We
review:

= the experience of ring-fencing commuter slots;

= the role of third parties in slot trading;

= the experience of trading and market entry; and

= reforms that were subsequently introduced to addresceived shortcomings of BSR.

A.3.3.1. The experience of ring-fencing commuter slots

Commuter slots were ring-fenced by the BSR sottiegte could be traded only with other
commuter slots. The rationale for this provisicaswo protect aviation services to and from
smaller communities. However, ring-fencing of couter slots has been felt to undermine
the efficient allocation of airport slots. In pattis is because of the way in which commuter

103 The EU directive on airport slots is considem@té unclear on the provisions for secondary tgdifhis is evident

from the different ways in which regulations haeb interpreted by member states. For examplé/ithkas allowed
secondary trading at congested airports, whereaim 8ps made secondary trading illegal.

104 SDG (2011) “Impact Assessment of Revisions touRempn 95/93”, European Commission
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slots have been defined, which is on the basisrofadt size. For example, a report by the
Transportation Research Board in 1899oted that:

“Perhaps the most enduring criticism is that thdipeate access to key
airports on arbitrary distinctions among operatmglarge jet, commuter, and
general aviation aircraft rather than on the mofft@ent use of the slots.
About 20 percent of the operations at LaGuardia and-third at Reagan
National are by nonjet aircraft (DOT 1995). Thishiscause the class-based
assignments of slots were left unchanged by thé bag/sell reforms, even
though the majority of air travellers fly in largeommercial jets and would
benefit from the shifting of an increased sharslofs to larger aircraft.”

The separation of commuter and air carrier slossléa to the development of the commuter
segment in a way that complements the operationsagér carriers. In particular, the
majority of commuter carriers entered into codeisiggagreement$® with major carriers to
take advantage of network externalities. Analg§isommuter carriers by TRB (1999)
concluded that “many commuter airlines have beceraeact as — subsidiaries of their larger
codeshare partners.” Once BSR was replaced at ampuets in 2000 and the slot-controls
of HDR were phased out, there were significant gearin the number of commuter slots —
for example, between 2001 and 2000, the removslodfcontrols at Chicago O’Hare led to
the number of commuter slots being reduced fromt6424.

A.3.3.2. Role of third parties

A feature of the reforms introduced by BSR was #mgt party was allowed to acquire
operating privileges over airport slots. This kekto third parties, particularly financial
institutions, assuming “ownership” of slots. TaBl& below shows how the share of slots
owned by financial institutions at the high-densitsports changed between 1986 and 1999.

Table A.3
Percentage of Domestic Air Carrier Slots held by Fi  nancial Institutions
Airport 1986 1991 1996 1999
Chicago O’Hare 0 3 2 3
New York JFK 0 19 6 1
La Guardia 0 7 20 10
Washington National 0 7 19 14

Source: GAO (1999)

The US experience suggests that third parties hawvacquired airport slots for speculative
purposes, with Mott McDonald (2006) concluding ‘fiaés no observable trend suggesting

105 TRB (1999) “Entry and Competition in the US Airdi Industry: Issues and Opportunities” TranspanteResearch
Board: Special Report 255.

106 Codesharing agreements allow two or more airlioeshare a flight, even though the flight is opetizby only one of
the airlines. Codesharing means that all of tHeas party to the agreement can sell seats oflige, and advertise
the flight using their own flight numbers.
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that financial institutions, such as hedge fundsehsought to invest in slots as investment
assets”. Instead, financial institutions haveagfly acquired airport slots as collateral for
financial transactions by airlines. Moreover,iagk have also used the value of slots to
overcome financial difficulties — for example, Nontest Airlines sold many of its slots in
2000 to financial institutions, but continued ofenas by leasing slots through the secondary
market.

Although financial institutions have not acquirdoks to draw incomes, airlines have in some
cases set up entities with the specific intentibhadding slots — for example, CalAir is a
subsidiary of Continental Airlines, which does nperate any services, but holds slots at
Washington National Airport. This has allowed Goental Airlines to retain its valuable
slots, and draw income from leases. In additioiin@ncial institutions, other third parties
that have acquired slots include local communttiesnhance services to their region’s
airports or local regional airports’

A.3.3.3. Experience of trading, consolidation by dominant airlines, and entry

Trading volumes were substantial immediately dfterintroduction of the Rule, reflecting
an initial sorting of the market. In particulaaless accounted for a larger proportion of
transactions than leases. The volume of salemddcsomewhat in 1987 and 1988, but then
steadily rose to levels higher than the year inciiine reforms were introduced. The
volume of leases generally increased in the ydtes the introduction of the Rule. By 1989,
the overall volume of trade was estimated to begrumual basis, higher than 50 per cent.
The volumes of transactions between 1986 and 1898rewn in Tablé .4.

Table A4
Summary of Transactions for Slots at US High-Densit  y Airports

Year Leases Sales Transactions
1986 242 375 617
1987 622 152 774
1988 670 64 734
1989 1,259 290 1,549
1990 1,294 403 1,697
1991 1,468 477 1,945
1992 1,178 310 1,488

Source: IEA (2003)

One feature of the experience of slot sales wasdheolidation of slots by dominant carriers.
TableA.5 shows the share of dominant carriers betwe®&6 8&d 1999, the last year before

197 For example, Greenville Spartanburg Airport (BaDarolina) and Savannah Airport Commission (Gedrgeld slots
at Chicago O’Hare airport, although these slotsewmt purchased by provided by the FAA as parkefption slots
following the AIR-21 reform (see below).
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the AIR-21 reforms (see below) were introducede Tdble shows that the share of dominant
carriers increased over time after the introductibthe BSR.

Table A.5
Percentage of Domestic Air Carrier Slots held by Ma  jor Airlines at US High
Density Airports

Airport Holding Entities 1986 1991 1996 1999

Chicago O’Hare American and United 63 83 87 84

New York JFK Shawmut Bank, American 43 60 75 84
and Delta

La Guardia American, Delta and US 27 43 64 70
Airways

Washington National ~ American, Delta and US 25 43 59 65
Airways

Source: GAO (1999)

In addition to the consolidation of slots by donmnearriers, entry following the introduction
of the Rule remained limited. Indeed, a reporti®/General Accounting Office (GAO)
concluded that the number of new entrants had tresgligible”. The different explanations
that have been offered for why this has occurredgaren below. As discussed below, some
of these concerns are reflected in the reformshaat replaced the Rule, as well as other
reforms that have been contemplated but not impi¢sae

» slots in the US are defined only as rights to lanthke-off at an airport, and do not entail
access to other parts of the airport’s infrastmec{tor example, gated}® Such
infrastructure is often leased by dominant airlif@dong periods, and thus entrants must,
in addition to acquiring slots, separately negetetcess terms for using other
infrastructure;

= entrants typically require several slots to makerice viable. In practice, a substantial
number of slots have typically only been availaklen airlines have exited an airport or
filed for bankruptcy:*®

» the value of slots to large carriers was substiyntilgher because of network effects;

» the bilateral nature of trading meant that tradengot transparent. This may have
resulted in interested carriers not being awampgbrtunities to acquire slot¥
However, OECD (2006) suggests that transparencylraag hindered trading — sellers
would know the identity of potential buyers, andulgbnot be willing to sell or lease slots
to competitors; and

108 This is unlike the EU, where slots entail the fisle of airport infrastructure.
199 OECD (2006) “Roundtable on Ensuring Access to Kapacity for New Entrants”, p11

110 PG (2011) “Impact Assessment of Revisions touRempn 95/93”, European Commission
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= the initial allocation of 95 per cent of slots hwumbents left only a limited number of
slots for reallocation.

Despite reforms to replace the Rule in many ofhilg@-density airports, many studies have
drawn different conclusions regarding the expemeoicthe Rule. Such studies have pointed
out that there have generally been no instancggreasive entry in the aviation industry as a
whole, and thus the experience of limited entrigigh-density airports is not uniqti&:
Moreover, many studies have suggested that theolidason of slots by dominant carriers
might represent an efficient outcome. Examplesuoh studies include:

= Kleit and Kobayashi (1996), which analysed slotgesat the US’s most concentrated
airport, Chicago O’Hare, and concluded that thelewce was more consistent with the
observed concentration being the result of efficyetonsiderations rather than with anti-
competitive behaviour;

= Morrison and Winston (1997), which reports thatéhis in fact no evidence that new
entrants have fewer slots at controlled airpords tht other airports once the impact of
Southwest Airlines (which had a strategy of avajdimngested airports) is corrected for.
Their calculations show that new entrants airlipes/ide 8 per cent of passenger miles at
slot-constrained airports and 20 per cent at disgbiat were not subject to slot
coordination. When excluding Southwest Airlind® share of new entrants at non-slot
constrained airports falls to 10 per cent, rougidgnparable with their share at slot-
controlled airports; and

= Czerny and Tegner (2002), which suggests that tiolasion of slot by dominant carriers
may not be a result of market failure but of maedéitiency — hub networks create
positive network effects and the high prices atst@ined airports may be an efficient
way of allocating scarce capacity.

A.3.3.4. Subsequent reforms

Concerns about the competitiveness of the US airfidustry resulted in the Aviation
Investment and Reform Act for the 21st Century (&IB. The Act was enacted in April
2000 and has, over time, replaced the Buy/Sell Rusdl of the high-density airports except
for Washington National. To stimulate airline caetipon, the Act allowed the FAA to grant
so-called exemption slots to applicants. Suctssi@re provided at no cost, but could not be
traded or transferred to other carriers. Thisesyseffectively removed the cap on slots
available at airports, and allowed the FAA to aduterslots to serve new requests.
Following the Act, a large number of requests weegle for exemption slots, which resulted
in severe delays. For example, in 2000, over &@dngtion requests were submitted and
approved for new flights to LaGuardia airport (wderior to the implementation of the AIR-
21 exemptions, just over 1,000 daily operationslieeh scheduled). By November 2000,
around 300 new flights had started operating ardeme daily delays increased by over 230
per cent. Moreover, the availability of exemptglats has also undermined secondary
trading of slots.

11 |EA (2003) “A Market for Airport Slots”, Institet of Economic Affairs
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In response to the delays that followed the enautimieAIR-21, several reforms have been
considered for the efficient allocation of airpsidts. Such proposals have typically aimed to
address some of the perceived shortcomings of ty¢S8ll Rule. For example, in 2007,
proposed reforms for LaGuardia airport included:

= grandfathering only 85 per cent of slots (compdeeithe 95 per cent under Buy/Sell
Rule). Airline would be given “operating authotisa” over such slots, which would
have a lifespan of between 3 and 13 years. Tleation was for 10 per cent of slots to
be withdrawn each year from 2010, and then redisteid;

= of the 15 per cent of slots retained, 5 per centldvbe retired and 10 per cent would be
allocated through an auction;

» increased transparency through the advertisind aivailable sub-leases on an FAA
bulletin board.

Such reforms, however, have not been implementeduse they have conflicted with other
Federal rules or have been opposed by the indu$tns has meant that temporary
restrictions to address delays at airports whexdBthy/Sell Rule no longer operates have
been repeatedly renewed.
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A.4. The European Union Emissions Trading Scheme
A.4.1. Background and rationale for reforms

The European Union Emissions Trading System (EU)EWES established through EU
legislation in October 2003 and began operatiomftioe beginning of 2005. It was the first
international emissions trading scheme to be inited and still remains the largest such
scheme in terms of the volume and value of tratles.EU ETS is the cornerstone of the EU
policy to tackle climate change, regulating greearggogas emissions from the most energy
intensive installations across the regtéfiThe market-based regulation was introduced to
facilitate achieving emission reduction targetseagrunder the Kyoto Protocol and to drive
long term investment in both clean energy techriebgnd energy efficiency measutés.

The policy has forced regulated companies to censhte level of emissions as an additional
cost when making production decisions.

The EU ETS applies to certain energy intensivesug®t have significant greenhouse gas
emissions, initially covering over 12,000 instabbas and representing approximately 45% of
carbon dioxide emissions across the BtBectors covered by the scheme include the power
sector, refining processes and industrial produsknsaterials such as iron and steel,
aluminium, cement and paper. Participation in tlaekat to trade pollution permits has
increaﬁ?sd significantly over time. In 2011 the totlue of all transactions was almost $150
billion.

Initially, each country within the EU defined anhnational emissions caps and laid out
plans to allocate allowances to pollute to instaltes based within their country. Combined
together, these national caps defined an EU-wigenceemissions. Permits to pollute, or
allowances, could then be traded with other irstialhs or intermediaries at an agreed price.
The allowances (known as EUAs) were designed teoneogenous so that they could be
used anywhere across the EU, regardless of thiginor

In theory, through adopting a market-based appraethe EU ETS is, the environmental
objective — established through the cap on emissiotan be achieved at a lower cost than
‘command and control’ regulation where the regulalkoes not have full information on the
abatement costs of different polluters in the miarkee trading of allowances and the
creation of a market has established a carbon giratebroadly reflects the constraints of the
cap as well as supply and demand fundamentalshétunbre, the monitoring and reporting
of emissions in the EU ETS has greatly improvedetktent to which data has been made
publicly available.

1

[

2 Initially the EU ETS just covered G@missions. Subsequently additional greenhousesdese been incorporated

into the scheme, represented in terms of equivaleité of CQ in order to ensure that all permits are identical.

113 The Kyoto Protocol is a United Nations lead Ighiding international emissions cap and tradeesod, requiring

signatories in developed countries (the Europeanrumake up a significant proportion of these)educe their
emissions of certain greenhouse gases. The finstriment period of the Kyoto Protocol covered teans 2008 to
2012.

114 The number of installations covered by the retjuiehas since reduced, but is still above 10,000.

115 World Bank, State and Trends of the Carbon Ma2Ré2, May 2012.
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A.4.2. Features of the reform

The EU ETS was ambitious in the range of industigesvell as the number of countries
included within its coverage. The design and im@atation of the scheme had to follow a
relatively fast timetable in order to prepare thé & meet its obligations under the Kyoto
protocol and allow for a trial phase prior to thegimning of the first Kyoto commitment
period.

Legislation was adopted by EU Member States in 2B88set out three phases of the EU
ETS starting with a pilot Phase | that ran fromatiuary 2005 until the end of 2007. Phase |l
then mirrored the Kyoto first commitment periodween 2008 and 2012. A third Phase was
also established beyond the first Kyoto compligmeeod, set to run from 2013 until the end
of 2020. The phased approach to designing and tipgthe scheme provided pre-
established intervals for the regulator, the Euasp@ommission and national governments,
to incorporate lessons learnt into amendmentseg@dverning policy. However, one
downside of the phasing was that it has creatediewdal uncertainty amongst market
participants regarding future features of the ragoih.

A.4.2.1. Phases | and Il

» For Phase | and Phase Il of the EU ETS, each opwras responsible for setting its own
cap, which was then combined together into thd Ethcap, subject to approval by the
European Commission.

= The cap in Phase | was based on estimated emigssidins regulated installations due to
the lack of credible data available at the tima. $tdbsequent phases, governments were
able to draw on actual production and emissions ttett had been monitored, verified
and reported during the initial years of the retiata

» In the first two phases of the EU ETS, allowancesaenpredominantly allocated out for
free via grandfathering, based on historic emissiata. Only limited provisions for
auctioning were included.

» In addition to allocating allowances to existingtallations, Member States also set aside
a pool of spare allowances to allocate to new atgrdNew entrant allocation featured in
the plans of most countries for Phases | and thefEU ETS, although to differing
degrees of detail. A pre-specified reserve was contymimaintained and allocated on the
bases of technology benchmarks.

= Each compliance period runs for one year, afteciwhegulated installations are required
to submit a number of EUASs directly correspondimghte number of tonnes of GO
emitted over the year.

= [nstallations must engage in ongoing monitoring eepbrting of emissions, which are
then verified. The required number of allowancesite surrendered within three
months of the end of the compliance period. Shthede be a deficit of allowances, the

NERA Economic Consulting 52



Review of Approaches to Transitioning Case Studies
to Markets

offending installation is required to pay a fineeditly proportional to the size of its
deficit*

= Banking"’ of allowances between years belonging to the saaee has always been
permitted. Banking of allowances between phaseswapermitted in Phase I. This was
amended so that from Phase Il allowances couldabkdd for use in subsequent phases.

= The EU ETS initially covered the 25 members of Biewhen it started in 2005.

Additional countries have been added to the EU Eifi€e its inception, widening the
geographical scope of the scheme. Norway, Liecteéenand Iceland joined for Phase
I1.*¥ Furthermore the European Commission is keen totf@ scheme with other
countries operating emissions cap and trade mesanwith current plans in place to
link in with Australia from 2015.

A.4.2.2. Phase Il amendments

In preparation for the third phase, set to run f20%3 until 2020, in 2008 the EU adopted
the Energy and Climate Package of reforms, incatpay much deeper harmonisation of the
EU ETS across the participating countries.

= National caps have been replaced by a single Elhcdentral allocation rules for
handing out allowances are now determined alsoeaEU level.

= From allocating allowances primarily through graattiering, Phase 1l has seen a
transition towards benchmarking and increased @nicty of allowances.

= New entrants are allocated allowances from a clersarve corresponding to 5 percent
of all allowances. These are allocated accordirtg¢bnology benchmarks. Additionally,
a portion of the reserve has been set aside t@msiippestment in demonstration projects
for innovative renewable energy technologies.

A.4.3. Outcomes
A.4.3.1. Creation of a marketplace

The creation of the market revealed useful inforome&bout the abatement costs and
production activities of regulated companies thtobgth the market price signal and the
required monitoring, reporting and verification pedures. In Phase |, allocations of permits
to pollute were based on estimates of historic sions for the installations that were covered
by the regulation. This turned out to significantdlyerestimate emissions levels, causing a
price collapse once compliance data was made patbéc the first year. However, it meant

118 The fine per allowance not surrendered was s&t@per EUA that was not surrendered in Phaseol, fp a market
price being established. The fine was not too nighe pilot phase, given uncertainties regardiog the market
would work and in order not to over-penalise ifatans as they adapted to the regulation. Frons®Hathe fine was
raised to €100 per EUA, significantly above theeotpd EUA market price, in order to ensure thectiffeness of the
cap.

117 Banking refers to the process of holding onlimances issued during a given period to thenthem for compliance

in a subsequent period.

118 Bulgaria and Romania joined in 2007 for the {asir of Phase | as part of their entry into the EU.
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that the governments responsible for setting tips éar Phase 1l had significantly improved
emissions data at an installation level on whichase their revised caps. The pilot phase
was therefore successful at initiating a price aigrs well as providing data on the extent and
variability of emissions across countries, secém production activities.

FigureA.6 shows how the market for permits has evolveel tvme. In the first year of the
scheme, in 2005, just over 300 million permits wiea@sacted with a total transaction value
of approximately €8bn. By 2010 almost 7 billion pés were transacted, representing a
market of close to €140bn.

Figure A.6
Volume and Value of EU ETS transactions
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The trading of allowances got underway early anmeeenced very significant year-on-year
growth. The first bilateral trade of an EUA fordiué delivery was in February 2003, shortly
before the official legislation was adopted by Eldber States. By 2004, still prior to the
start of the first compliance year, significantliregy was carried out in the marketplace,
largely via over-the-counter (OTC) transactions.sAeswn above in Figur&.6, following

the start of the scheme in 2005 the size of theketan terms of both the volume of
transactions and their value increased steeplgbksting clear, publicly available price
signals to emitting installations covered by thgutation.

A.4.3.2. Allowance allocation

The initial allocation of allowances to pollutease of the key decisions faced by the
regulator in the EU ETS as allowances can holdifsigimt value. According to economic
theory the allocation of allowances should notctffae efficiency of the trading scheme.
However, the choice of allocation procedure hasilligional effects that influence the
competitiveness of industries, dependent upon #i®lity to pass through costs. Even if the
allowances do not represendliaect costto regulated companies — if they are issued f# f
they do represent apportunity costs the recipient of any free allocation is stilleato sell
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the allowances on at a price. This has been anrtantcconsideration in the EU ETS and the
evolution of its allocation mechanisms.

There are three principle ways to allocate alloveartbat have been used in the EU ETS;
grandfathering, benchmarking and auctioning. Trst fivo involve handing out allocations
free of charge to regulated companies. Grandfatpefistributes allowances to installations
for free based on historic emissions levels. Berarhing segments regulated companies into
sectors and subsectors and distributes allowarasedlon performance standards for a
particular production activity, commonly allocatinghumber of allowances corresponding to
the amount required by the more efficient instadla. The third mechanism, auctioning,
distributes allowances for a price to bidders uradeompetitive auction.

In Phase | and Il of the EU ETS the allocation leiwances was defined by individual
Member States with the condition that only 5% cbantry’s allowances could be auctioned
in Phase |, rising to 10% in Phaséfl This central ruling was intended to ease the
immediate burden on regulated installations as #uapted to the scheme and to mitigate
competitiveness issues for those companies thatreh demand for their goods from
outside the EU. In the first two phases allocati@s predominately carried out via the
grandfathering mechanism, based on historic ermssiata.

As mentioned above, the lack of data prior to tteeme’s beginning lead to overestimates of
the allowance requirements for most installatioms @aused a price collapse, once this was
understood in the market. However, in Phase |btlalable data allowed for more informed
allocation decisions to be made by each countuas tightening the cap.

Different approaches taken by the individual Mem®&tes caused distortions in intra-EU
competitiveness. Allocating allowances to compathas could pass through all their costs
(discussed in section 1.3.3 below) also lead tafailh profits, most notably in the power
sector*® Therefore, significant changes were made to theEES for Phase IlI that
centralised the allocation procedures and moved @ grandfathering towards
benchmarking and auctioning of allowances. The Hih&e and Energy Package of reforms,
adopted in Dec 2008, set out that free allocationld/be stopped from 2013 for the power
sector, with a few exceptioffs and gradually phased out for other sectors bet26é3 and
2020, dividing approaches between sectors sulgegibbal competition and those that are
not. Instead of grandfathering allowances to ifetiahs, a benchmark approach has been
taken from 2013, reflecting the average performariche top 10% of a sector or subsector
in terms of energy efficiency.

The EU ETS policy has therefore transitioned oiraetfrom one which allocated most
allowances for free to one which is gradually mgviowards auctioning, imposing a direct
cost to polluters. Auctioning allowances, rathertlallocating them for free also provides a

119 | practice, significantly less auctioning wasrizl out than this upper limit. In Phase | onlyandful of countries
carried out any auctioning. These were Denmarkgdoy Ireland and Lithuania.

120 |n order to address the concerns of windfall isahore allocations were withdrawn from the powector for

auctioning in Phase Il in countries such as Gernzantythe UK, two of the largest emitters. Howetleis remained
within the cap of 10% of all allowances, but patieel transition towards full auctioning for the pavgector in Phase
1.

121 A limited number of exceptions have been gratezbuntries with under-developed power sectomstiucture.
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transfer of funds from the private sector to goweent. The original EU ETS Directive of
2003 specifies that at least 50% of auctioning @eds are to be re-invested in low carbon
growth. Auctioning therefore has provided signifitéunds for governments to stimulate the
green economy as well as generating additionaihwexéor general use. This will be even
more significant in Phase Il as auctioning becothesstandard allocation procedure.

A.4.3.3. Cost pass through

Power generators in the EU are subjected, almésdysto competition from within the
region as electricity cannot be easily transpoatadss significant distances. As a result, the
power sector has been able to pass through theityagbthe allowance costs they incur
from production:* Empirical studies carried out in Germany andNle¢herlands over the
first year of the EU ETS showed opportunity costgpenrough rates varying between 60%
and 100% for the wholesale electricity markétRegulated manufacturing plants faced
higher electricity costs as a result. The EU ETe3dfore introduced botflirect costgo
regulated installations, in terms of the requiretriersurrender allowances, amdlirect costs
to manufacturers, in terms of higher electricitices.

The ability to pass through costs varies acrosslaged companies. Power generators were
the main cause for concern in the EU ETS as tiglityato pass through costs effectively
offered them windfall profits from the allowancé®gy were allocated for free.
Manufacturing industries facing strict internatiboampetition were less able to pass
through their additional costs. At the end of 2008pwing two years of the EU ETS,
McKinsey and Ecofys carried out a review on intéioreal competitiveness for companies
regulated by the scheme in order to inform poliegisions going forward. The review found
that there was a threat that some production &evin the steel, cement, aluminium and
pulp and paper sectors could be relocated to autbel EU ETS region as a result of the
regulation.

In the case of steel and cement production the$adgurdens of the regulation were from
direct costs, whereas for aluminium and certainrgnatensive pulping the indirect costs
from electricity consumption were found to be msighificant. However, through offsetting
these costs with free allocation of allowances nigiecosts of the scheme were found to
range between zero and 6 percent of the total ptaucosts for the industries reviewed.

For most installation types the figure was belopeZcent. Recognising the potential threat of
production relocation, the EU ETS has maintaingdiicant proportions of free allocation

in Phase 11l for sectors that were assessed toifié@enational competition and that therefore

struggle to pass through their increased costsesen‘m:lly.124

122 The most efficient generation plants are ablieilty pass through their additional costs. Lessgcafft plants are able to
pass through only a portion of their allowance sost

123 Sjjm, J, K.Neuhoff and Y. Chen, CO2 Cost Pas®iligh and Windfall Profits in the Power Sector, CWirie EPRG
working paper series, May2006.

124 The threat of production relocation for indivilsactors was assessed on the basis of two measarken intensity of

production and trade intensity. Sectors with eitheaticularly high carbon intensity, high tradeeinsity or a relatively
high level of both measures were granted free alfme&s according to the benchmarking principal.
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A.4.3.4. Market participants

Trading of allowances within the EU ETS takes pléwea variety of different purposes.
Central to the scheme are compliance buyers teaeguired, via the legislation, to
surrender sufficient allowances to cover their asioiss. There are over 5,000 compliance
buying companies in the EU ETS that operate thelaggd installations. Many of these
companies have been allocated allowances basdwprhistoric emissions levels. However,
they may still need to enter the market should tiegyiire additional allowances, where
emissions are projected to be above their allogatoif they have surplus allowances that
they wish to monetise. Regulated companies thexgfarticipate in the market in order to
satisfy their eventual compliance needs and toop@rfisk management operations.

The EU ETS is also host to a wide range of thindips that are not, themselves, required to
surrender EUASs, but instead offer brokerage ardirigaservices, or participate in the market
purely for arbitrage or profit making opportuniti@$e World Bank’s review of market
participants in the first year of the EU ETS notieak trading was initially carried out by
energy companies as they already had existingigeatims with expertise in the power, gas
and fuel markets. Other sectors were relatively teetvading, or were too small to dedicate
significant resources to it, and thus were sloweariter the markét> Investment banks and
brokers sought out these companies in order tttédeitransactions on their behalf.
Consequently, investment banks, hedge funds ared btfancial institutions represented a
large share of traded volumes in the first yeathefEU ETS, in addition to the energy
companies’ trading arms.

Given the expansion in the size of the market aeccbommoditised nature of allowances,
exchanges included EUA transactions within theddpict offerings from 2005. Initially the
vast majority of transactions were carried out O&ither bilaterally or via a brokéf®
However, over time trading via exchange platforms imcreased as a share of the mafket.
Additionally, as the market has matured and becomee established the products, and
derivates of them, have increased in complexity.

The activity of third parties in the EU ETS markes served to increase liquidity. Brokers
and banks have also offered their services to ath@mufacturing companies, with limited or
no trading background, to access the market analgenign risk management activities.
However, the value of the market has also encodragme less positive participation. In
2009 evidence emerged that participants had beasfarring EUAs between countries to
commit VAT fraud. Also, in the same year, an attemgs made to hack the German registry
account in order to transfer out allowances. Thes@nces highlighted the significant value
of allowances and size to which the market had gravhich has both contributed to the
effectiveness of the scheme as well as posed additihreats to the security of transactions.

125 World Bank, State and Trends of the Carbon Ma2ké6, May 2006.

126 |n 2007 approximately 80 percent of the markeEf0A transactions were carried out OTC. (Sourcerl/Bank,

State and Trends of the Carbon Market 2008, MayR00

The five main exchanges for EUAs include ECX, EB)Xrd Pool and Bluenext. Bluenext announced @iswle in late
2012.

127
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Finally, allowing third parties to acquire emisssaallowances has also led to environmental
groups purchasing such allowances to reduce thelblevel of emissions.
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A.5. Tradable Gas Transport Capacity Rights in the United States
A5.1. Background and Rationale for Reforms

The US interstate natural gas pipeline networkisxpansive and integrated transmission
system that can transport gas to and from neaglyaation in the lower 48 States. The
interstate pipeline grid comprises more than 22D @des of pipelines. When building new
pipeline transport capacity, US gas pipelines usmatract carriage” approach to contract
with gas shippers for the new gas transport capaoithat the pipeline can fund the project
at a reasonable capital cost. With contract agetigas local distributors sign “arm’s-length”
contracts with gas pipelines for firm transportatservice, with “just and reasonable” and
“non-discriminatory” tariffed rates set by the Fealeenergy Regulatory Commission
(FERC). In the US, this approach has been useé #irec1930s.

Until the mid-1980s, the contract carriage appraaelant that gas pipelines provided a
“bundled” gas sales and transportation sertit®ipelines would buy natural gas from
producers and ship that gas to distributors omr fhipeline system. In the late 1970s, the
price of gas was set “administratively” rather thgrnthe market. By the early-1990s, the
price of natural gas was completely decontrolleith the price of gas set by the market
rather than administratively.

Once the price of natural gas was decontrolled, EFE#tognized that the regulation of
natural gas pipeline transportation needed to foemed in order to promote “gas-on-gas”
competition. In particular, to support competitiarthe gas commodity itself, first of all, the
transportation of gas would need to be rationaliseglays that support competition in gas.
Second, gas customers would need to be willingvitck. Finally, market liquidity was
needed.

A.5.2. Features of reforms

To facilitate competition in the gas industry, FER@oduced reforms in 1992 that led to the
creation of a “capacity release” market. The cépaelease market provides a secondary
market for pipeline capacity rights held by shigpef natural gas on gas pipeline carriefs.”
Shippers are typically local gas distributors, jiesd electric generators, and natural gas
marketers.

FERC's capacity trading rules were promulgateddf2ithrough FERC Order No. 636. The
Order led to the unbundling of up- and downstreativiéies of pipelines. Rather than just
obliging pipeline companies to provide transpostatervice without favouring their own
source of supply, this Order required interstapelme companies to separate their sales and

128 FERC did not deal with stranded costs directlgmheforming natural gas pipeline regulation, HERE did
eventually craft a “grand bargain” where pipelimesuld be able to recover roughly 50 percent ofrtteke-or-pay
costs if they voluntarily agreed to provide oped anndiscriminatory service to customers.

129 The U.S. experience with natural gas restrucguisrrelevant to the development of a secondarketan water

abstraction—the U.K natural gas market does not lsamilar experience. The U.K. lacks the necesgasymarket
institutional and regulatory arrangements, whiclkenia possible for a robust secondary market idatde capacity
rights to develop. In the U.K., a National Balamchoint is used that is “virtual” in nature ratllean a physical spot,
such as Henry Hub in the U.S. Thus, while, in th8.Lit is easy to determine basis differentialatiee to Henry Hub,
this is only “notionally” possible in the U.K.
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transportation services and to offer a common serand tariff to all users. Order 636
required that all users have access to the sameastis of service, and a common tariff
structure. Furthermore, the mechanism through wbicter 636 enforced the unbundling
was to require the transfer title to gas from sigopb customer “as far upstream as possible”,
thus removing any chance of pipeline operatorsuawmg the transit of its own gas across its
pipeline. Hence, although the pipeline companiagrally carried gas belonging to
themselves (among others) for sale at the dowmstesal of the pipeline, Order 636 obliged
them to sell the gas upstream, so that only nahaa#fd companies would use the pipelines.
In practice, a number of “pooling points” emergédiastream locations, at which pipeline
operators were able to sell their gas to others.drfginal customers of the gas (often gas
distribution companies) therefore simply convetteeir rights to buy gas downstream into
(1) a right to buy gas upstream at a pooling pait (2) a right to use the pipeline to move
the gas from the pooling point to the downstreafivels point.

Alongside unbundling, the Order also created promsfor the secondary trading of the right
to use the pipeline to move gas which has beeni@chby shippers: Order No. 636 required
that all FERC-regulated gas pipelines “provide pacity releasing mechanism through
which shippers can voluntarily reallocate all quaat of their firm capaci'% rights to any
person who wants to obtain that capacity by cotitrgavith the pipeline.**° Thus, one of

the cornerstones of FERC's interstate gas trarsjpamtpolicy is that pipeline customers with
firm contracts can resell their right to use pipelcapacity in a secondary market.

Prior to Order 636, FERC had allowed some pipeltogsermit their shippers to “broker”
their surplus capacity to others, but FERC found)rider 636, that “there [were] too many
potential assignors of capacity and too many dfieprograms for the Commission to
oversee capacity brokering®* Moreover, FERC was concerned about the “discritoiya
allocation of pipeline capacity* The Natural Gas Act of 1938 requires that FER@gme
undue discrimination in rates, charges and pragtiBecause FERC no longer believed that it
“could adequately monitor capacity broker undeseng certificates to ensure that all
allocations are nondiscriminatory’® FERC adopted a comprehensive capacity release
program that facilitates the development of theoedary market and provides transparency.
FERC's authority to respond to the exercise of magowerafter it occurs is extremely
limited so FERC has focused on preventing problgom happening in the first place—
transparency can prevent competitors’ from exargisnarket power in ways that adversely
affect the price/service quality that consumersirez"*

FERC's “capacity release” program allows firm sl@pp(“releasing shippers”) to release
pipeline capacity to others (“replacement shipperdien they are not using it:

130 FERC Stats. and Regs., Regulations Preambles 1998 80,939 at 30,418 (1992).
131 Order No. 636 at 30,416.

132 Order No. 636 at 10.

133 «Simply put, there are too many potential assigraf capacity and too many different programsttier Commission to

oversee capacity brokering as it now exists.” Oider 636 at 73.

134 During the “California energy crisis” in 2000-20FERC became aware of its limited authority taldeith the

exercise of market power after the fact. Many eftilading strategies that market participants uses@ highly
complex, making detection, proof, and enforcematreenely difficult.
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In brief, under the Commission’s current capaceilease program, a firm
shipper (releasing shipper) sells its capacity bgurning its capacity to the
pipeline for reassignment to the buyer (replacenséiper). The pipeline
contracts with, and receives payment from, theaegminent shipper and then
issues a credit to the releasing shipper. ... Thaltesf all releases are
posted by the pipeline on its Internet web site made available through
standardized, downloadable fil&¥.

There are two types of transactions that occunénsecondary market:

= prearranged trades: releasing shippers enter intiateral transaction with the
replacement shipper, possibly facilitated by theefine; or

= open bidding: the releasing shipper has no pregecdeal with another shipper, instead
relying on an open auction for the sale of excagacity.

Sales in the secondary market may transfer “firagacity, meaning that all rights transfer to
the new user for some longer or shorter period. él@s, many sales are “interruptible”,
meaning that the original holder has the optiotake back the capacity when it needs it. In
practice, this condition means that users who htgriuptible capacity retain it at all but
peak times'*®

One concern expressed by stakeholders at the tnaer ®36 was being considered was how
the fixed costs of pipelines were recovered irffetirates. Prior to Order 636, FERC used a
modified fixed-variable method, which meant thatstmdut not all, fixed costs were
recovered in a fixed charge, with the balancex@diand variable costs recovered in a usage
charge, which meant that if demand was lower thg@eeted, the pipeline might not be able
to recover its costs in rates. In Order 636, FERCdEd that it needed to reform its tariff
design to a straight fixed-variable (SFV) rate geghat recovered all fixed costs in a fixed
charge with variable costs recovered based ongeudzarge in order to promote the
development of a competitive market for natural gathe wellhead by eliminating
transportation rate differentials. The SFV providedniform basis for shippers to decide how
to transport gas from the producer to the user.

A.5.3. Outcomes
A.5.3.1. Experience of reforms

The creation of a capacity release market has teesidered to be a highly successful
example of the operation of markets to achieveetfieient allocation of a scarce resource.
The “capacity release” secondary market is bersfiot

1. Shipperswho can sell their excess reserved capacity.

2. End-use customersho receive reliable gas pipeline delivery sesvic

135 123 FERC 1 61,286 at 3.

136 For a gas pipeline, the “system peak” is typictie coldest day of the year. Gas pipelines tyfyitmve their system

peak in the winter, with less demand the rest efytar.
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3. Builders of new pipelingsvho can look to the capacity release marketooige a signal
to where new pipeline capacity is needed.

4. Society generallywhich benefits because the use of pipeline capacoptimized to a
greater extent because a secondary capacity reteaket allows reserved capacity to be
allocated to the shippers that value that capacéygket more highly.

The capacity release market is active. As showkignreA.7, in 2007-2008 there were
about 23,500 exchanges of capacity between gagesisipwhich increased to about 30,000
releases in 2009-2016’ About 69 percent of releases are for a one-mamth,tseven
percent for less than a month, and eight percer f@ar*® In January 2013, awarded
capacity was about 1.3 annualized equivalent hofaf*>® (total natural gas consumption in
the US in 2012 was 70 bcf/day).

Figure A.7
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Overall, there are 165 FERC-regulated interstasepiizeline companies. Table6 provides
a listing of the 20 largest acquiring shippers. fher“top 20” acquiring shippers, total traded
capacity in 2012 was about 28 billion cubic feat ¢y (bcf/d). About 500 entities
participated in buying this released capacity, Whicalmost three times the number of
participants in 2011.

137 FERC Staff Report, January 31, 2011, p. 4.

188 FERC Staff Report, January 31, 2011, p. 4.

139 Capacity Center.com newsletter, January 2013egsible at:

http://www.capacitycenter.com/CCl _Newsltr%20for% 2020201 3. pdfccessed on
March 7, 2013).
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Table A.6
2012 Top 20 Capacity Traders
2012 Daily 2012 Deal
Rank |Acquiring Shipper Equiv Count
1 |Tenaska 3,495,252 755
2 |[Sequent Energy Mngmnt 2,803,447 1,019
3 |BP 1,288,434 991
4 |Amerada Hess 1,113,892 1,399
5 |[Atmos Energy Reg 601,698 74
6 |Direct Energy 587,231 1,741
7 [Macquarie Energy 532,047 474
8 |Dominion Non Reg 453,888 398
9 [NextEra Energy 412,012 123
10 |GenOn 384,180 22
11 |Centerpoint Non Reg 369,426 293
12 |DTE Non Reg 362,229 230
13 [lberdrola Non Reg 353,177 42
14 [Interstate Gas Supply 334,463 404
15 [Scana Energy Non Reg 328,031 256
16 |Texia 322,674 237
17 |Gavilon LLC 286,525 216
18 |BG Energy 279,188 89
19 |Conoco Phillips 278,046 104
20 |Shell 268,490 160

Source: CapacityCenter.com, 2012 Capacity RankiNgsember 26, 2012

A.5.3.2. Role of the pipeline owners in facilitating trades and providing
transparency

A pipeline owner acts as the “facilitator” of thepacity release market, helping releasing
shippers and replacement shippers to find eachr,atbeument the transactions, collect from
the replacement shippers and compensate the rejestsppers. A gas pipeline is largely
indifferent from a cost-recovery standpoint as teether firm shippers actually ship gas or
not—the carrier recovers its fixed costs and itsadde costs of doing business even if
reserved capacity is not fully utilized—and therefbas the correct economic incentives to
act as a neutral facilitator. Moreover, the pipelkmows its own system and is therefore well
placed to act as facilitator and ensure that dgtixi the capacity release market is transparent.

For the purpose of transparency, pipeline compaig&shave to post the rate charged under
each contract, the duration of the contract, tieeipt and delivery points, the contract
guantity, and any special terms or conditions. IRipeoperators must make this information
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available for download from their websites for ¥¥sl and retain this information (to be
made available on request) for four ye]éPs.

Pipeline owners also help to facilitate trades wliBe released capacity may not match the
requirements of an acquiring shipper. Replacersieippers can sometime arrange terms —
for example, receipt and delivery points — thatdifierent from those used by the releasing
shippers, subject to whether or not the pipeliresficient firm capacity available to
accommodate these changed terms. U.S. gas pipg@liogide point-to-point pipeline service,
which is different from the “national balancing ptiapproach used in the UK. Thus, a
replacement shipper may need to negotiate witlpifneline to adjust the releasing shippers’
receipt and delivery points to meet its demandirequents.

A.5.3.3. Market dominance and competition policy

To address the potential for dominant firms ushgrtmarket power following mergers, the
Federal Trade Commission (FTC) — the relevant caitipe authority — has required
merging firms to make their capacity available tioers to maintain competition. Such
divestures have been required by the FTC in 16raled)ias mergers since 1980. For
example, in the 2001 merger between a local etétyticompany (MCN Energy Group) and
a local gas distribution company (DTE Energy), Fi¢€ required the merged company to
provide access to its capacity for period of 20ryea

During the California energy crisis in 2000, thetigally linked nature of the natural gas
industry (i.e. production, transmission, and disttion) led to a situation where a gas
company (El Paso Natural Gas) was alleged to hgpiiged its dominant position in the
capacity release market to benefit its upstreaihea#f. The energy crisis led to an increase
in the demand for gas, and El Paso was allegedwe testricted the supply of transport
capacity. The subsequent increase in price fomgasd then benefit its affiliate, which was
the main supplier of additional gas in the regidime allegations were settled by El Paso by
paying compensation of $1.69 billion, as well asiogtments to increase the availability of
capacity.

A.5.3.4. Subsequent reforms

For short term releases of less than one year, FBRI€r 712 changed its policy of

“capping” capacity release prices at the pipelimesximum tariff rate** Removing the

price cap for released capacity allows the makerovide a clearer signal of the demand for
that capacity. This provides an indication of wieeti would be worthwhile to invest in new
pipeline capacity. A subsequent FERC Staff reportapacity release explains that “removal
of the price cap has not had a significant impagpiacing. In fact above-cap premium

140 Code of Federal Regulations - Title 18: Conséovenf Power and Water Resources (December 2088)13
(Reporting requirements for interstate pipelinasd 225.3 (Schedule of records and periods oftietejt Viewable
at:

(1) http://cfr.vlex.com/vid/284-13-reporting-intéase-pipelines-19645881
(2) http://cfr.vlex.com/vid/225-3-schedule-recomuisrods-retention-19645790

141 123 FERC 1 61,286 at 3
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releases make up less than 3 percent of the oveaalet.** This may reflect economic
conditions in the U.S. economy in recent years.

142 FERC, “Staff Report on Capacity Release,” Jan@4dry2011, p. 4. Accessed at:
http://www.energymarketers.com/documents/ferc_staffort on_cap_release_2011.pdf
(accessed on March 7, 2013).
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A.6. Hedging Instruments based around the Spot Elec  tricity Market in
New Zealand

A.6.1. Background and Context

Since 1996, when the previously centralised elattrindustry was liberalised, electricity in
New Zealand has been traded at the wholesale usiugl a (compulsory) spot market.
Electricity generators offer to supply electricityo the spot market at a certain price, and
buyers of electricity (electricity retailers andjorandustrial and commercial users) submit
bids to purchase electricity. Supply is matchedamand, and a market-clearing price is
determined at each of the 244 different nodes tf@téy entry and exit points) on the
national transmission grid. This process of maughiids and offers and determining the
market-clearing price is repeated continuouslyadtourly intervals throughout the day.

All electricity is traded on the spot market, buistis complemented by trading of financial
hedge contracts, which are a longer-term form otrewt that seek to hedge a buyer's and
seller's exposure to changes in the spot pricectEtity hedge contracts in New Zealand can
take various forms, including fixed-price variabt#ume (FPVV) contracts’® contracts-for-
differences (CFDsY* options*® and future¥'®. Electricity hedge contracts can be traded
“over-the-counter” (OTC), where a customised caitredetermined through bilateral
negotiation between the electricity buyer and setiethrough a centralised platform
operated by the Australian Stock Exchange (ASXhaaigh this has not always been the
framework for the trading of hedge contracts, dklvei discussed.

When the spot market was first introduced in 198ére was a relatively liquid market for
the trading of hedge contracf€*® Electricity retailers, known at the time as Etiity
Supply Authorities (ESAs), would enter into hedgattacts with electricity generators to
hedge their exposure to changes in spot marketpriESAs both owned the electricity
distribution lines in different regions, and soldaricity to retail customers in those same
regions. However, in 1998, new legislation reqaifeat ESAs could not be both distribution
lines owners and retail electricity providers. Awtingly, most of the ESASs sold their retail
customers to the electricity generators. This jol@d electricity generators with a natural
hedge against spot market price fluctuations: Btétst sold by a generator at the spot market
price could be offset against electricity purchasgdhat same generator’s retailing business
at that same price.

143 Fixed-price variable volume contracts specifaétvance the price that is paid for electricity ot life of the contract.

144 Contracts-for-differences require a payment efdtiference between a strike price specified waade, and the spot

price, on a nominate volume of electricity (witle fhayment being made by either the electricityesat buyer,
depending on whether the spot price is higherwetahan the strike price).

145 An electricity options contract provides the tighut not necessarily the obligation, for the ugepurchase electricity

at a pre-specified strike price.

146 Electricity futures contracts specify in advative price and quantity of electricity that will paysically traded at

some specified date in the future.

147 |n part, the liquidity of the hedge market camanf a government requirement for the largest (af) tgenerators at the

time, ECNZ, to hold hedge contracts to mitigatemtrket power.

148 The following brief history of the hedge markebiased on Energy Link (2011), “Evaluation of Hetitprket
Liquidity”, paper prepared for The Electricity Awitity, June.
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As a result of the vertical integration of generstioto retailing, the hedge market shrank
substantially. Some OTC trading of hedge proddiisstill occur, but the volumes traded
were significantly below what they were pre-199&] she market liquidity was considered to
be relatively poor. In the early 2000s, the gowegnt identified improving the liquidity of

the hedge market as a priority for electricity nenleform. However, there was little in the
way of policy measures that were actually introdLimeallow a more liquid hedge market to
develop. It was not until December 2004 that improents were made, when the five major
generator-retailers set up a market to facilithgeliilateral trading of CFDs (known as the
“EnergyHedge” market), which was complementary #0Qrading of other forms of hedge
contracts.

The EnergyHedge market was owned by the five gémeratailers, and involved the
operation of a web-based platform for the tradihgtandardised CFDs at a single node (the
Haywards node in the North Island — although towah@ end of its life (in December 2010)
contracts were also traded at the Otahuhu nodejrathe North Island, and the Benmore
node in the South Island). Contracts were qugrterhtracts for a fixed amount of electricity
(0.25MW per hour) over the quarter, and could besfectricity delivered up to two years in
advance. All participants in the EnergyHedge miankeze required to be market-makers,
offering prices at which to buy and sell hedge @mts. Participants were also required to
meet certain credit requirements, with credit isk, the risk that the other party reneges on
its payment obligations) allocated to the two @aréngaging in the hedge transactith.

This effectively limited the market participantsth® major generator-retailers.

However, by 2009, both the EnergyHedge market ah@ @ading of hedge contracts were
still considered to be relatively illiquid. An Efgicity Technical Advisory Group (ETAG)
was set up in April 2009 to conduct a “Ministefiéview” of the performance and
governance arrangements of the electricity masddet,as part of this review ETAG assessed
the market for hedge contracts as being “lesspemest and liquid than desirabfe®. ETAG
made a number of recommendations of measuresdbht be put in place to facilitate a
more liquid hedge market, and these recommendatvens ultimately implemented by the
Minister of Energy and Resources in December 2008. these measures that are the
subject of this case study, and are discussed ie detail below.

A.6.2. Rationale for Reforms

As discussed above, despite numerous calls to wegdrguidity in electricity hedge markets,
and the specific introduction of the EnergyHedgsfpkm for trading hedge contracts, prior
to the 2009 hedge market reforms the hedge mankezts still considered to be relatively
illiquid. For example, in the year ended April 20the volume of electricity traded in hedge
contracts amounted to approximately 50% of thd tatlume of electricity sold on the spot

market™®* While this seems like a reasonably substantigpgntion, it can be compared to,

149 gSee Carl Hansen (2011), “Competition, Reliabiind Hedge Market Developments in NZ”, Singapoeicity

Roundtable presentation, availablelftp://www.ea.govt.nz/dmsdocument/12003

150 ETAG and Ministry of Economic Development (2009proving Electricity Market Performance: Volun@ne:

Discussion Paper”, A preliminary report to the Nierial Review of Electricity Market Performanceajgust.

151 Annual electricity generation in New Zealand ppeoximately 40,000GWh. In the year to April 20diiproximately

20,000GWh of electricity was traded via hedge @ity (Energy Link (2011pp cit).

NERA Economic Consulting 67



Review of Approaches to Transitioning Case Studies
to Markets

for example, the volume of trades on the Austradikctricity futures market, which in 2010
amounted to 252% of the total spot markét.

One of the main rationales for improving liquiddy the hedge markets was that it would
facilitate more competition on the retail side loé imarket. In the Ministerial Review, ETAG
identified some problems with the current stateetdil electricity competition, noting in
particular that “[t]he rate at which retail pridesve risen, especially for residential
consumers, appears excessive when compared toctiease in the cost of new supply” and
that there is “[ijnsufficient competition in thetad market, especially outside the main
centres...*>

The retail market was dominated by five verticatifegrated generator-retailers, whose
collective market share at the time of the ETAGorefAugust 2009) was 97%, with the
remaining 3% held by only one other small (but sétically integrated) retailér* Each of
the five major generator-retailers was also focusegarticular regions: across 33 regions in
New Zealand defined by ownership of the electridistribution networks, the (August

2009) market share held by the largest retaileaich region ranged from 33% to 91%, with
an average market share of 67% across these régions

ETAG noted that improving the liquidity of the hedmarket would facilitate the entry of
new retailers, and allow existing retailers to exgygarticularly those that do not have an
offsetting generation portfolio to hedge againsitgpice risk. In turn, retailer entry and
expansion would enhance competition in the retaikat, and improve outcomes for final
electricity consumers.

The other key rationale for the measures to impteadge market liquidity was that doing so
would yield security of supply benefits. The logiere is that a more liquid hedge market
provides a better price signal about future supplg demand conditions, thereby providing a
clearer indication of where and when new generatisestment is required to ensure on-
going security of supply.

Finally, another rationale that was noted was twvigle greater access to risk management
instruments for market participants.

A.6.3. Key features of the hedge market reforms

The main aspect of the reform programme, annoubgelle Minister of Energy and
Resources on 9 December 2009, was a request ftarteegenerator-retailers to put in place
an arrangement for exchange-traded hedge contrébtshe following features:

152 Annual electricity generation in Australia is apximately Energy Link (2011)pp cit.

153 ETAG and Ministry of Economic Development (2009proving Electricity Market Performance: Volun@ne:

Discussion Paper”, A preliminary report to the Nierial Review of Electricity Market Performancejgust.

154 Source: Electricity Authority Retail Market Shdng energised ICP for August 2009, available at:
http://www.ea.govt.nz/industry/market/statisticpaas/percentage-of-icps-per-retailer-

graphs/

Source: Electricity Authority Majority Retailer ilket Share data for August 2009, available at:
http://www.ea.qgovt.nz/industry/market/statisticeaas/majority-retailer-market-share/

155
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= Standardised, tradable contracts;

= A clearing house to act as a counterparty foratlés (which makes trades anonymous
and means the counterparty takes on credit risk);

» Low barriers to participation and low transacti@sts; and

= The generator-retailers acting as market-makefer{ofy buy and sell prices with a
maximum spread) to provide market liquidity.

The Minister set a deadline for the implementatbthis exchange of 1 June 2010, with
legislation providing the Minister with powers toplement these arrangements if it was not
satisfied that an active hedge market had beeblestad.

To implement these measures, the five major gemeratailers selected the ASX to operate
a platform for the trading of hedge contr The contracts traded are standardised futures
contracts with the following featurés

= Contracts are for a fixed amount of electricityingelMW of electrical energy per hour;

= Contracts are quarterly, such that they relatdeictigcity traded over a three-month
period;

= Contracts are for electricity traded at one of twedes, Otahuhu (in the North Island) or
Benmore (in the South Island);

= Contracts can be up to three years in advance; and

= Contracts are cash settled, with no physical dglivéhat is, the parties to the contract
will still make the physical trade of electricitging the spot market, but they undertake a
cash transaction as a means of settling the futmetsact (and which provides the
effective hedge against spot market prices).

So, for example, if an electricity generator aretelcity retailer wanted to hedge their
exposure to spot prices for a three-month periogktlyears into the future, they could trade
the relevant electricity futures contract on thexA8atform. In three years’ time the parties
would use the spot market for the physical exchariggectricity, and the futures contract
would be cash settled. With the ASX acting asdkaring house for the trading of
standardised futures contracts, the first two nexpénts of the government’s reform
programme were put in place. ASX’s role of theadleg house means that it guarantees that
futures contracts will be honoured, thereby elimimaany credit risk for those actually
trading the futures contract (in contrast to therggHedge market, where the traders took on
the credit risk). In addition, because contractsstandardised and cash settlement systems
are automated, it is considered that transactistsare relatively low?®

156 Note that the generator-retailers could not heeBnergyHedge market to meet the requirementsuisedt did not
involve the use of a clearing house to act as ateoparty on trades.

157 seehttp://www.asx.com.au/products/about-asx-new-zaekkactricity-futures-and-

options.htm
Office of the Minister of Energy and Resource30@), “Ministerial Review of the Electricity MarKetCabinet Paper.
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To provide for the “market-maker” requirement, f¢af the five) major electricity generator-
retailers signed market-making agreements wittAth¥. The market-maker requirement
did not specify what form this market-making neettethke, so the exact details of the
agreements were determined by the generator-netaifel the ASX. These agreements
required the generator-retailers to simultaneomske bids to buy futures contracts (at a
“bid” price) and offers to sell futures contracés &4n “ask” price) on the ASX platform, with
this market-making taking place in the last 30 neswf every trading day. The agreements
initially required a maximum bid-ask spread (thiéedence between the bid and ask prices)
of 10%, but the four generator-retailers later exdento updated agreements which reduced
the maximum spread to 5%. The agreements alsaredgd-ask quotes to be provided for
all New Zealand electricity futures contracts thde the ASX platform i.e., all quarterly
contracts at both the Otahuhu and Benmore ntides.

The requirement for generator-retailers to act asat-makers was one of the key
recommendations of ETAG to improve the liquiditytoé hedge market. Note that, in
contrast to the EnergyHedge market, other partitgpare able to trade futures contracts
without a requirement to also be market-makersA&Blso considered an alternative way
of improving liquidity, by requiring the major genragor-retailers to offer a minimum level of
hedge contracts via an auction mechanism, withhveg@ices set by a regulatory body.
However, this approach was rejected, mainly becthesadministrative price setting
approach carried the risk of chilling investmerdentives, relative to mandatory market-
making where prices are set more by market meamaifS

There were two further important aspects of therra. One was that the government
required an assessment be made for “satisfactorigaindepth” at 1 June 2011. The test for
this market depth was specified as being the lef/&inmatched open interest” (UOI). UOI
refers to the volume of hedge contracts that ale hyemarket participants at the end of a
trading day, but that are not offset by a matchiagsaction. For example, a hedge contract
that is both sold by a generator and bought byghate generator’s retail business would not
be considered part of UOI. The required level @flitb be achieved by 1 June 2011 was
3,000GWh of electricity traded.

If this level of market depth could not be achiebydhe measures to be introduced by the
generator-retailers, then there was a requirenaerihé industry regulator, the Electricity
Authority, to amend the industry rules (the Elestyi Industry Participation Code) so that
they “facilitate, or provide for, an active marlket trading financial hedges for

electricity”!®* That is, if the generator-retailers could notiegé a more liquid hedge

market by implementing the various measures ndbeseg then the Electricity Authority
could impose measures for a more liquid marketelgylatory fiat via the Code. The
legislation also specified that, if the ElectricAythority did not amend the Code in a manner
necessary to achieve a more active hedge marketjttban report back to the Minister on

159 While the contracts themselves are confidertigs, has been inferred from the Electricity Authgs discussion of the

market-maker agreements in Electricity Authorit12), “Cost-Benefit Analysis — Market-Maker Obligmats”,
Information Paper, 21 November.

160 See ETAG and Ministry of Economic Development0@)) “Improving Electricity Market Performance: Somary

note on recommendations taking account of subnms§i@®ctober.

161 Section 42, Electricity Industry Act 2010.
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why it has not done so. The legislation also gaweers to the Minister to step in and amend
the Code itself, if the Minister considered tha #uthority’'s amendments were not
satisfactory. then the Minister is able to malertecessary amendments.

A.6.4. Outcomes
A.6.4.1. Improvement in market liquidity

The hedge market reforms led to the developmengamaith of trading of electricity futures
on the ASX. As a result of this, the previous caliged platform, EnergyHedge, ceased
trading in December 2010. Trading of OTC hedgdreats still exists, and it is expected
that OTC trading will continue to occur as eledtyiegndustry participants seek more
customised hedge contracts relative to the starsald@ontracts available on the ASX.

Trading on the futures market is mostly undertaigthe five large generator-retailers, but
some non-generator/retailers also trade (spedifidaeutsche Bank and ANZ). It is not
clear whether the presence of Deutsche Bank and Wd¢Zdmproved the liquidity of the
market, although there is some limited anecdotalesce to suggest this might be the
case'®? Trading of OTC hedge contracts is also dominaiethe generator-retailers as
sellers, but there are at least 100 buyers of Oddgé contract®® Brokerage firms (e.g.,
OMF, an Auckland-based brokerage firm) have al¢ered both the futures and OTC
markets to provider brokerage services.

When the reforms were initially introduced, tradofgutures contracts increased steadily,
such that by June 2011 the level of UOI was at 600G However, this was still well short

of the target UOI of 3,000GWh by 1 June 2011. Qedwvith relatively high bid-ask spreads
(averaging around 7-8%), it was considered atttivag that liquidity in the hedge market was
still “less than desirable®>*

While the target was not met, the Electricity Authodecided not to make any changes to
the Cﬁode to provide for more liquidity in the hedgarket. Indeed, the Authority has stated
that®°

As a matter of principle, the Authority prefers tmtregulate when it is feasible for
market participants to voluntarily develop marketeagements and achieve long-
term benefits to consumers.

Part of the Authority’s reasoning was that, attthvee that the hedge market reforms were
implemented, three of the large electricity germragtailers were also required to engage in
“virtual asset swaps”. The swaps were a one-atharge of (15 year) hedge contracts
between the generator-retailers, with the intentibadjusting the configuration of generation

162 A 2012 survey of hedge market participants reseiews such as there being more competitive terfsin
independent traders like ANZ and Deutsche BankthatdANZ seem to have increased activity in thekea UMR
Research (2012), “Hedge Market Review: A Quantitaéind Qualitative Survey”, April.

163 Energy Link (2011)pp cit.
164 Energy Link (2011)

165 Electricity Authority (2011), “Improving the Oppainities to Hedge New Zealand Electricity Pricdafprmation

Paper, 20 October, paragraph 3.6.1
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and retail customers of the three firms. The pricethe swaps were indexed to ASX futures
prices, and because the electricity volumes invblyeatly exceeded the 3,000GWh UOI
target,ﬁghe Authority concluded that the target haceffect been achieved” by 1 June

20117

The Authority introduced new UOI targets, of 1,000 by 1 December 2011, 2,000GWh
by 1 March 2012 and 3,000GWh by 1 June 2012. hketfvo of these targets were met,
and while UOI has yet to reach 3,000GWh, it hasvgreteadily to approximately
2,500GWh by the end of February 2043.Bid-ask spreads have also fallen recently, and
have consistently averaged around 4% since Novegir:°®

In the year ended February 2013 the total volumeedftricity traded on the ASX market
was (approximately) 15,600 GWHF This is equivalent to around 40% of the totalwain
volume sold on the electricity spot market. WhérQOZzontracts are included, we estimate
that all hedge contracts (i.e., both OTC and ASKtiaxts) account for approximately 95%
of the annual volume of electricity sold on thetsparket.”® This compares with the figure
quoted earlier of 50% of the electricity spot marke the volume of hedge contracts sold in
the year ended April 2010.

It therefore appears that there has been some vepient in hedge market liquidity, as
indicated by the falling bid-ask spreads, increg$ii®l, and increasing volume of hedge
contracts traded more generally. There is alscesevidence to suggest that this has
promoted one objective of the reforms, to providgad price signal for new generation
investment. The Electricity Authority reports ti#$X futures prices are appropriately
responding to events that influence both the steon and long-term outlook for supply and
demand.’! These events include low levels of water stofagéydro-electric generators,
generation and transmission outages, announcefmgmsyjor electricity users to shut down
production, and planning approval of new generatiwestments. The Authority concludes
that “[t]his suggests that futures prices are beiegrmined robustly and are being
influenced by the market fundamentals”.

A.6.4.2. Effect on retail competition

It is less clear whether the hedge market reforave f[promoted the other main objective,
which was to improve retail market competition.efénhas been one recent entrant into the
retail market, the (non-vertically integrated) fetaPulse Utilities, which entered in

166 Electricity Authority (2011), “Improving the Opptainities to Hedge New Zealand Electricity Pricdafprmation

Paper, 20 October
167 Electricity Authority (2013), “New Zealand Eleitlity Hedge Contracts”, Weekly hedge market repbiitjarch.

168 Electricity Authority (2012), “Hedge Market Perfoance Update”, Information Paper, 26 November.

169 Based on graphical data in Electricity Autho(@013), “New Zealand Electricity Hedge Contraci&’eekly hedge

market report, 15 March.

170 while we have not been able to source data ondhene of OTC contracts sold, if we use the fignoted above of

ASX trades making up 42% of all hedge contractdedathen the total volume of hedge contracts trésle
approximately 37,000GWh per annum. This equatesdond 95% of the 40,000GWh of electricity tradedually on
the spot market.

171 Electricity Authority (2012), “Hedge Market Perfoance Update”, Information Paper, 26 November.
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December 2009 and has grown its market share % thysJanuary 20132 It is possible

that Pulse’s entry and expansion has been faetitah part, by the hedge market reforms.
For example, Pulse notes in a media release asoeiih its most recent financial accounts
that it “now has a proven set of prudent risk mamagnt tools including longer term
electricity hedge contracts to enable it to focnsostainable growth”>

There have also been reported improvements i cetaipetition between existing retailers,
with some large reductions in retailer concentratind reductions in incumbent market share
in a number of region¥” This has predominately been the result of a coes@wareness
campaign to encourage switching between retaibertsit has also been attributed to the
“virtual asset swaps” discussed abdvand it is possible that the more general improveme
in hedge market liquidity has also had an effect.

It is difficult to establish if any one particulareasure of the hedge market reforms has been
more effective in driving the positive outcomesaholt is interesting to note that one of the
key differences between EnergyHedge, which remaiekadively illiquid, and the ASX

futures market is the presence in the latter déaring house to act as a counterparty for
credit risk. However, without further evidencevibuld be speculative to suggest that the
requirement for a clearing house has been moretaféethan the other requirements, and
indeed there are a range of other features inufhrernt arrangements (such as the UOI targets
and the increased involvement of the Electricityh&uity) that also differ from

EnergyHedge. The only evidence that partly adésess issue is a 2012 survey of hedge
market participants, which asked participants te reow highly they think certain initiatives
would contribute to hedge market liquidity (coverinoth the ASX futures market and OTC
hedge market}® The most highly rated initiatives were market-makiar ASX futures
products and improved publication of informationauriages and fuel data.

A.6.4.3. Further reforms

While there have been no further government-impesttms of the hedge market since the
2009 reforms, the Electricity Authority has implame®d a number of measures to improve
the liquidity of the hedge market. These haveudet:

» Encouraging market-makers to update their markééemagreements with tighter bid-
ask spreads and increased volumes;

» Requesting that the ASX consider the potentiahfax products to be implemented,;

172 Source: Electricity Authority Retail Market Shdrg energised ICP for January 2013, available at:
http://www.ea.qgovt.nz/industry/market/statisticpags/percentage-of-icps-per-retailer-
graphs/

173 pylse Utilities Media Release (2012), “Pulseiti#tt New Zealand Limited Unaudited Financial Restbr the Six-
Months Ended 30 September 2012”, 26 November.

Electricity Authority (2011), “Electricity markgterformance: 2010-2011 in review”, December.
175 Electricity Authority (2011), “Electricity marketerformance: 2010-2011 in review”, December.
176 UMR Research (2012), “Hedge Market Review: A Qitative and Qualitative Survey”, April.
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* Producing education resources on the nature ofehedgkets and the need to manage
exposure to spot price risk;

= Publishing weekly statistical information on thelge market, including volumes, bid-
ask spreads and price movements; and

= Improving the operation of a website providing floe disclosure of details associated
with all futures and OTC hedge contracts enteréal in

A.6.4.4, Role of non-users

The hedge market specifically allows speculatorgperate, and indeed some parties (e.g.,
Deutsche Bank and ANZ) are not electricity genesato retailers. ETAG noted in its
recommendations as part of the Ministerial Revieat thaving speculators operating in a
futures market is beneficial for all concerned’cégse of the improvements in liquidity that
result (particularly due to improvements in theqarss of price discoveryy!’

77 ETAG and Ministry of Economic Development (2009)proving Electricity Market Performance: Summamyte on
recommendations taking account of submissions okt
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Summary of Long-List of Options

Table B.1
Long-list of Options for Case Studies
No. Industry and Country Brief Description Comments
Market
1 Air transport:  United = Secondary trading of airport slots. Not included in initial short-list. Shares many
airport slots Kingdom similarities with the US experience (see next

2 Air transport:  United States

airport slots

3 Fisheries: New Zealand
Individual

Transferable

NERA Economic Consulting

Initial entitlements are grandfathered.

Bilateral trading, facilitated by a slot coordinator.
Types of trades include: sales, leases and swaps.
Provisions for making slots available to new entrants.

Application of use it or lose it rules.

Similar to UK example. Some differences:

ring-fencing provisions - slots set aside for commuter
routes, and international traffic slots excluded.

lots of changes over time, with non-users only allowed
in some airports (although have been active in the
past).

FAA retained slots for auction. 25% of such slots
reserved for new entrants.

Creation of tradable fishing rights.

Transition from rights defined as fixed quantities to

topic). However, the US offers a richer
example.

Included in final short-list. An example of a
framework that relies on trading for the
efficient allocation of a scarce resource.
Includes ring-fencing provisions that restrict
scope to trade commuter slots. The
regulator also retained some slots, which
were used to support entry. Use it or lose it
provisions focus on strategic behaviour.
Provides insights into the potential role of
non-users.

Included in final short-list. Tradable quotas
used to manage and efficiently allocate a
scarce resource. Move from quotas defined
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No. Industry and Country Brief Description Comments
Market
Quotas shares. in terms of quantities to quotas expressed as
shares. An example of ring-fencing in the
= Setting of total available catch by regulatory body. system.
= Ring-fencing provision for Maori population.

4 Fisheries: Iceland Important differences from New Zealand: Included in final short-list. Some important
Individual = Attach t of tas t | transitions that warrant separate
Transferable achment of quotas to vessels. consideration from New Zealand —in
Quotas . lusi ; I | particular, the exclusion of smaller vessels

Exclusion of smaller vessels. and the attachment of rights to vessels.
= Some restrictions on transferability of rights across

regions.
= Loss of unused rights.

5 Electricity: United = Creation of wholesale electricity market. Included in initial short-list as part of a
wholesale Kingdom broader electricity wholesale markets case
electricity = All electricity must be traded in exchange (gross pool). study. Provides a useful example of
generation compulsory trading — i.e. all allocations have

6 Electricity:
wholesale

NERA Economic Consulting

United States

Seller and buyer bids matched to determine pool
price.

Financial contracts outside of the pool possible, but
trading of electricity to occur only through the pool.

Separation of generators and retailers.

Similar to UK wholesale model.

to be traded in a pool. Subsequent reforms
(see example 8 below) in the UK to allow
trading to occur outside the pool but retain
the pool for balancing. However, not
included in final short-list.

Included in initial short-list as part of a
broader electricity wholesale markets case
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No. Industry and Country Brief Description Comments
Market
electricity study. However, not included in final short-
generation list.

7 Electricity: New Zealand = Similar to UK. Some contracting allowed outside of Included in initial short-list as part of a
wholesale the pool. broader electricity wholesale markets case
electricity study. However, not included in final short-
generation list.

8 Electricity: United = Move from a gross to net pool: electricity can be Included in initial short-list as part of a
wholesale Kingdom traded outside the pool through bilateral contracting. broader electricity wholesale markets case
electricity Share of electricity traded through pool is small. study. However, not included in final short-
generation list.

9 Electricity: New Zealand = Measures to improve liquidity in the market for Included in final short-list. Example of
market for hedging instruments based around the spot electricity ~ reforms to improve liquidity in a market that
hedging price. existed for many years.
instruments

= Creation of new exchanges, but hedging not
mandatory.
= Contracts of standardised products.

10  Air Quality: United States =  Creation of market for the right to emit. Included in initial short-list. An example of a
emissions (East Coast) framework that relies on trading for the
trading * Focus of market on power producers. efficient allocation of a scarce resource (i.e.

NERA Economic Consulting

Impose a cap on emissions, and allow firms to trade
allowances.

Gradual introduction - use of bubbles for intra-plant,
then intra-firm trading.

the right to pollute). Provides insights into
the gradual extension of a scheme to
broaden scope and flexibility over time.
Insights from the gradual replacement of
grandfathered allocations by auctioning.
However, not included in final short-list.
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11  Air Quality: United States =  Creation of market for the right to emit. Included in initial short-list. An example of a
emission (West Coast) framework that relies on trading for the
trading * Emissions trading covers a broader set of industries.  €fficient allocation of a scarce resource (i.e.

the right to pollute). Useful in highlighting
how emissions trading affects different types
of industries — particularly those that might
have greater scope to pass through costs
(e.g. power utilities) against those where the
scope may be more limited. Not included in
final short-list.

12 Air Quality: European = Creation of market for the right to emit. Included in final short-list. An example of a
emissions Union framework that relies on trading for the
trading * Emissions trading covers a broader set of industries.  €fficient allocation of a scarce resource (i.e.

the right to pollute). Useful in highlighting
how emissions trading affects different types
of industries — particularly those that might
have greater scope to pass through costs
(e.g. power utilities) against those where the
scope may be more limited.

13 Rail:access United States = Trading of access rights between privately owned and  Not included in short-list. The framework
rights vertically integrated freight companies. relies mostly on the reciprocal nature of
(freight) trading, and the ability to refer matters to a

NERA Economic Consulting

Trading of access rights and prices negotiated
bilaterally. Trading is often reciprocal.

Recourse to regulator (Surface Transportation Board)
on disputes over access terms (including prices).

Access rights sometimes transferred to others during
mergers.

regulator. Industry consists of a handful of
operators, and is more similar to a
traditionally regulated utility.

79



Review of Approaches to Transitioning
to Markets

Summary of Long-List of Options

No. Industry and Country Brief Description Comments
Market
14 Rail: access  Australia Trading of access rights between different types of Not included in initial short-list. The
rights freight companies. framework is similar to access rights in
(freight) traditionally regulated industries, with fewer

15 Gas: tradable
capacity
rights for gas
transport

United States

United
Kingdom

16  Telecoms:
secondary
trading of
spectrum

17  Water:
retailing
(Business
Consumers)

Scotland

Trading is bilateral - with provisions in negotiations for
arbitration.

Pricing and access principles have to be consistent
with frameworks specified by regulators in different
states.

Separation of pipeline ownership and shippers of gas.
Pipeline charges are regulated.

Secondary market for entitlements to ship gas.
Electronic platform to facilitate trading.

Simplification of arrangements for spectrum trading.

Allow both trading and leasing of spectrum. Also allow
certain types of sub-leasing.

Reforms designed to reduce regulatory burden (e.g.
approvals from Ofcom).

In practice, limited by significant under-supply of
spectrum. No notable examples of trades occurring.

Transition that separated business retailing of water
and sewerage services.

Three licensed suppliers at the time of the transition
(2008).

In 2011, there were five companies in total and one of

parallels with water abstraction.

Included in final short-list. Provides a useful
example of incremental reforms leading to
the creation of a liquid market for secondary
trading.

Not included in initial short-list. The
significant under-supply of spectrums has
meant that a secondary market has
struggled to develop.

Not included in initial short-list. Other short-
listed options are likely to provide more
relevant lessons.

NERA Economic Consulting
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the original three had captured 97% of the market.

Market codes specify terms of competition.

Central Market Agency (CMA) was established to
administer the new market. It is owned by the
retailers.

NERA Economic Consulting
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