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This report was prepared by Potomac Economics (the contractor) in the course of performing
work contracted for and sponsored by RGGI, Inc. on behalf of the RGGI Participating States
(Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New York, Rhode
Island, and Vermont). The opinions expressed in this report do not nelgassbect those of

RGGI, Inc. or any of the Participating States, and reference to any specific product, service,
process, or method does not constitute an implied or expressed recommendation or endorsement
of it. Further, RGGI, Inc., the Participatingaits, and the contractor make no warranties or
representations, expressed or implied, as to the fithess for particular purpose or merchantability
of any product, apparatus, or service, or the usefulness, completeness, or accuracy of any
processes, methods, other information contained, described, disclosed, or referred to in this
report. RGGI, Inc., the Participating States, and the contractor make no representation that the
use of any product, apparatus, process, method, or other information willmmagenbrivately

owned rights and will assume no liability for any loss, injury, or damage resulting from, or
occurring in connection with, the use of information contained, described, disclosed, or referred
to in this report.

The Regional Greenhouse Gatisttive (RGGI) is a cooperative effort of Northeast and Mid
Atlantic states to reduce emissions of carbon dioxide)J@@m the power sector.

RGGI, Inc. is a notprofit corporation created to provide technical and administrative services to
the states pécipating in the Regional Greenhouse Gas Initiative.
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l. EXECUTIVE SUMMARY

The Regi onal Gr e e n h o u sanea fast handatory agndtrade ( A RGGI ¢
program to limit CQ emissions in the United States2002 Electric power generatslocated

in the stategarticipating in RGGhre required to obtain a number of £8lowances equal to

the number of tons of CQhey emit RGGI distribute €0, emissions allowances to the market

primarily through auctions, making it distinctive among existingaagtrade programs.

Ninety-four percentof the CO; allowanceghat have entereidto circulation initially entered the

market through one of the auction$hroughthe end oR016, RGGlhasconducted4

successful auctionsglling a total 0860 million CO; allowances fof2.6 billion.

TheRGGICO, emissions capras86.5million tonsin 2016, andit will be reduced by 2.5
percent per year until it reachesZ&illion tonsin 2020. However,RGGI iscurrentlyusing an
adjusted caphat is 21.9 million tons lower than the emissions cap in each year througlft@020

account for thesurplus ofCO; allowancethataccumulatedrom 2009 to 2018*

This report evaluates activity in the market for RG&), allowances irR016, focusing on the
following areas: allowance prices, trading and acquisition of allowances in the auctions and the
secondary market, participation in therket by individual firms, and market monitoring.or
reporting purposes, firms are often broken up thofollowingcategories
1 ComplianceOrientedEntitiesi Compliance entitiethat appear tacquire and hold
allowancegrimarily to satisfy theirown compliance obligation

1 Investors with Compliance Obligatioing=irms that have compliance obligations but
which hold a number of allowances that exceeds their estimated compliance obligations
by a margin suggesy they also buy for resale or some oth@nvestment purpose
These firmoftentransfersignificant quantities of allowancés unaffiliatedfirms.?2

1 Theseprogram detad are describefilirtherin Section II.A.

2 The assessment of whether a compliance entity holds a number of allowances that exceeds its compliance
obligations by a margin that suggests they are also buying-fa@er some other investmepurpose is based
on: (a) the entityés forecasted share of the total ¢
202Q (b) the total number of allowances in circulationand (c¢c) consi deration of the
allowance trarfers to unaffiliated firms versus affiliated firms. Since the designation of a compliance entity as
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1 Investors without Compliance Obligationg-irms withoutany compliance obligations

In this report, h e nvastors withComplianceObligation® categoryis sometimes combined

with oneof the othetwo categoriesvhen discussingrarket treds and participationin all such

cases, the texif this reportclearly definsthe groupingaseither ficompliancee nt i t i e s 0
combining the first and secondtca g or inesb resro ficombi ni ng t he seconc

categories
COz Allowance Prices

The average auction clearing price CO, Allowance Prices
$8

decrease@7 percent from $.10in 2015 *

to $4.47in 2016, and gcondary market 1111

7 1 11

*
®
¢

prices were generallgonsistentvith
auction cleamg priceghroughout the

year. After three straighyears of

Price ($/Short Ton)
L 4

increagng prices allowance prices fell
during most oR2016with thelargest | 0 0 oD

50
reductions occurring in February and in 3 v alm 3] 3]als|olxp a[rlm{almls]s]als]o[xp
2015 2016

Novemberr Downward shifts in allowance
prices in February and November B0deredue in part tachanges in expectations about the
likelihood of the Clean Power Plan being implemented and the implications for RGGI allowance

demand.

Acquisition and Holdings ofCOz Allowances

Firms initially acquire C@allowances in the primary mieet, mainly by purchasing them in the

quarterly auctions. Firms can also buy and sel} &fdwances in the secondary market.

an investor is based on a review of its transactions and holdings, the designation of a particular firm may change
over time as more information becomesitable Therefore, some of the quantities in this report may not
match previous reports because of changes in the classification of particular firms.

3 Allowance prices are summarizedmore detail irSection IL.A.
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Secondary market activity consists mainly of trading of futures and options contracts on the
public exchange and transfersefa er shi p r ecor da&bwance Tr&kmyTS ( ACO
Systemo) .

Thelargeprivate bank oBurplusCO; allowance (which accumulated primarilgefore2013)
declinedsignificanty in 2016 from 130 million at the beginning athe yearto 114 million at the
end ofthe year* Surplus allowances fell because thenber of allowances sold in the auctions
in 2016was significantly reduced by theterim adjustments in the cdipe., FCPIA and

SCPIA).> Becausef theseinterim adjustments to the cap, the catrsurplus of allowances

expected tavind-down over the remainder of the decade.

The figureto the rightsummarizes the 150

i I Allowance Holdings
holdings of CQ allowances at the end ~+=Outstanding Obligations

of each quarter i2016 for two

[y

[~

=)
I

categories of firm§ It shows that, as a

group,complianceorientedentities

(2]
(=}
I

held substantiallynoreCO; allowances

Allowances / Tons (Millions)

than needed to satisfieir outstanding
compliance obligationor the third control '
period Theseentities heldl38of the 234

million allowancesn circulationat the end 02016, and theyaccounédfor 120million of the

Compliance-Oriented Entities Investors

outstanding compliance obligatians

Complianceoriented entities accumulated a substantial quantity efall®wances through the

secondary market during 20l@hdmany investors were also active in the secondary market.

4 We define t healflporwavnactees db aatiskvanobfie circulatiorb(ieer, in ©oimpliance
Accounts or in General AccountsiVe def i ne t hesurflgsali vawan dbeasnnk af t he num
allowancesn circulation minus the compliance obligations for which allovesnhave not been surrendered

5 The First Control Period Interim Adjustment (AFCPI Ao
(ASCPI A0) érSectiodliAs cr i bed

6 Monthly totals are provided with additional detailSection V.D.
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Thevolume of futures tradingontinued to increaseising22 percent from206 million CO;
allowances in 208.to 251 million in 2016. Trading activity was highest in tlfiest quarter,
which accounted for#percent of the annual volunieOverall, the secatary market performed

competitively in 2016.

Although te auctions are still the primary means by which firms acquiredi@vancesmany
individual complianceoriented entitieselied primarily or exclusively on the secondary market

in 2016. Sixty-five percentof the CQ allowances in circulation at the end2fl6 were held by

firms that had held thersincethe beginning othe yeay 18 percentwere held by firms that
acquiredhemthrough auctionsr state allocations durirg16, and16 percentwere held by

firms thatpurchasedhemin the secondary markdtring2016. A robust secondary market is
beneficial because it provides compliance entities with more flexibility related to when they can

purchaseCO, allowances

Participation in the Marketby Individual Firms

Participation by many firms promotes competition and helps ensure thalld®ance prices
are determined efficiently. Over time, firms that need @@wances for compliance should be
able to acquire them through the auctions anith@isecondary market, and the holdings of

individual firms should be relatively consistent with their potential uses for allowénces.

In 2016, we found broad participation in the RGGI markéhe demand for C&allowances is
dispersed relatively widelgcross firmsasthethreelargest compliancerientedentities
accounedfor just41 percent of the total projected demandpaallincreasédrom 2015. The
averagenumber of auction participantecreasetom50in 2015 to 41in 2016 reflecting less
patticipation bycomplian@-oriented entitieanda slight uptick inparticipation byinvestos.
Allowance holdingsvere generally distributed acrossmplianceoriented entitiegonsistent

with their compliance obligationsglthough the surplus of allowarse circulation led many

7 Trading volumes and open interest are summariz&gatiors IV.B and IV.C

8 Participation in the auctions and the secondary market by individual firms is evaluStstionV.
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individual firms to holdlargesurpluses.The toptencomplianceorientedentities accounted for
42 percent of total holdingandsmaller complianc@rientedentities accounted fdi6 percent
Thetopteninvestorgrankedby suplus holdingsaccounted fodl percent These levels are
consistent with competitive expectatiagigen that the current private bank of allowanfzes

exceeds theutstandingcompliance obligations of firmis thethird control period.

Market Monitoring

As the RGGI Market Monitor, we evaluate the conduct of market participants in the auctions and
in the secondary market to identify potential asgtmpetitive conduct. We also assess whether

the auctions were administered properlyEnerNOC

In our revews of thefour auctionan 2016, we found no material concerns regarding the auction
process, barriers to participation in the auctions, or the competitiveness of the Hemtges.
numbers of firms articipaedin the offeringsof CO, allowances Further, we found that the

auctions were administered in accordance with the noticed rules and bids received.

We find no evidence of antiompetitive conduct in the secondary marketG» allowances
andwe findthat firms have generally purchased quantitieallowances that are consistent with

their expected needs.
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Il. BACKGROUND ON THE CO2 ALLOWANCE M ARKET

RGGI began full operatiom 2009, becoming the first mandatanarketbasedorogram to limit

CO, emissions in the United StateMlarketbased ap-andtrade programs work by setting an
aggregate emissions limit for a particular class of emitters, and requiring them to acquire a
number of allowances sufficient to cover their emissions. Firms that own allowances can decide
whether it is more profitabletuse them to cover their emissions or to sell them to an emitter

that can use them more efficiently. In this mantiex,goal oimarketbasedorograms is to use

market forces to reduce overall emissions in the mosteftesttive ways.

RGGI is a collabmtive effort ofNortheasandMid-Atlantic statego reduce overall CO

emission El ectricity generating pl an€&budgett h mor e t
sourceso) must GOgafjowances sufficient tomdver thé&d@ émissions by

the end of eachontrolp er i o d . Firms that own budget sourc
acquireCO, allowances through a variety of means, including by purchasing them in the

guarterly RGGI auctions or in the secondary market for allowances.

The markefor RGGICO; allowances has several key elements, which are discussed in this
section: compliance obligations, the £8lowance Tracking Systeri i C O A [Tt primary

market for allowances, and the secondary market for allowances.
A. Regional CO: EmissionsCap

Following a 2012 Program Review, eachluod Participating States announced changes to the
RGGI programincludingareducedRGGI CO;, capfor the period from 2014 to 2020.The

° The full set of rules for the RG&bundar ogram (known as
http://www.rggi.org/docs/ProgramReview/_FinalProgramReviewMaterials/Model_Rule_FINAL.pdf

10 Thecurrentemissions cap and othenangs o the Model Rule were announced on February 7, 2013. See
http://www.rggi.org/docs/PressReleases/PR130207_ModelRuleSadfsequently, each of the Participating
States reviseds CQ Budget Trading Program to be consistent with the updated Model Beke.
http://www.rggi.org/docs/PressReleases/PR011314 AuctionNotice2 Sadf also
www.rggi.org/design/overview/cap
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newCO;, capwasset at91.0 million tons for 2014 anig beingreduced by2.5 percent per year
until it reaches approximately 78.2 million tofos 2020. So, the cap wasa35 million tons for
2016.

Interim Adjustments to Account for Banked Allowances

Further adjustment&ere madeo the cap to account for the surplus of admceghat was
bankedfrom allocation year2009to 2013*! Although many of the&€O, allowancegrom
allocation years 2009 to 201&renot distributed 690 million allowances were put in
circulation compared to totabmpliance obligationsf 550 million tons for the period from
2009 to 20132 UnusedCO; allowances can be banked by the holdethe private bank of
allowances exceeded the totabecteccompliance obligations bj40 million tons at the
beginning of 2014. Consequently, tiwderim adjusmentswereused to adjugshe RGGI CQ
cap toaccount for the private bard€ allowanceshathadaccumulatd by thefirst quarter of
2014

First Contol Period Interim Adjustmerior Banked Allowances i F CBAb A Thisisa
reduction in the number &0 allowances tha beingsold over the seveyear period from

2014 to 2020. The amount of the reduction is equal to the private bank of first control period
CQO; allowances (i.e., allocation years 2009, 2010, and 2011) that were in circulation after
comgiance was completed for the first control period. The FE&AAs approximately 8.2

million CO; allowances per year from 2014 to 2020.

SecondContol Period Interim Adjustmerfor Banked Allowances 8CPIABAO ) This is a
reduction in the number &0, allowances thais beingsold over the skyear period from 2015

to 2020. The amount of the reduction is equal to the private bank of 2012 and 2013 allocation

11 The emissions cap was reduced from 188 million tons to 165 million tons in 2012 to account for the departure
of New Jersey at the end of the first control period.

12 This includes 53 million tons of compliance obligations for New Jersey from 2009 to 2011.

13 Seewww.rggi.org/design/overview/cap
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year allowances that are in excess of 2012 and 2013 emissions. TheB2OBHpproximately

13.7million CO; allowances per year from 2015 to 2020.

Given thenewCO, cap and the interim control period adjustmdotsdhanked allowanceshe
adjustedCO, cap #ll from approximately 82.8 million in 201 64.6 million in 2016 and will
eventually fallto 56.3 million in 2020. Overall, the number®@®; allowancedistributed for
theadjustedCO, cap for the period from 2014 to 2020 will be approximate9 dhillion. These
will be in addition to th&40million surplus allowancethat werealready in aculationat the
end of 2013or a total supply of 589 milliofrom 2014 to 2020

Cost ContainmenReserve

As part of the 2012 Program RevieRGGI implemented a provision known as the Cost
Contai nment Rir2084The CCR @l@\R for)the Eaofa fixed number of
allowancesn addition to the cap when the clearing price in the quarterly auction reaehes t
CCR Trigger Price The CCR is replenished at the start of each calendar yre@014, the CCR
had a withdrawal limit of five million lowances, and the CCR Trigger Price was $4.00.
2015and 2016the CCR had a withdrawal limit of ten million allowances, and the CCR Trigger
Prices were$6.00and $8.00, respectivelyrrom2017to 2020, the annual withdrawal limit will
be ten millionallowances, and the CCR Trigger Prices will ti3&10.00 in 2017 and 2.5
percent in each year thereaftéll 15 million allowances were sold from the CG& 2014 and
2015 but he CCR was not triggered in 2016hese are in addition to the 589 mitio
allowances alreadglanned to bavailable for the period from 2014 to 2Q28@ising the total

supply to 604 million allowances
B. Compliance Obligations

CO, budget sources affessil fuetfired electricity generating plants witreater tha25 MW of

capaity. Shortly after the end of eacontrol period, @mpliance entities musubmita

14 ibid.
15 Seehttp://www.rggi.org/docs/ProgramReview/_FinalProgramReMewerials/Model_Rule_Summary.pdf
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sufficient number o€0; allowances to cover the€O, emissiongiuring thecontrolperiod.
Thefirst control periodranfrom January 12009to December 312011, the secondcontrol
periodranfrom January 1, 2018 December 312014 and the third control period will run
from January 1, 2015 to December 31, 2017

In 2015, RGGIcompletedhe compliance process for the second control period. By January 30,
complianceentities were required to submit all @@missions data for Cudget sources for

theseconc ont r ol period to the Environment al Prote
Mar ket s Division (fCAMDO 2, th8ComplianeesAscoustyosdaec m. B\
CO2 budget source was required to héldt or secondcontrol period CQallowances) sufficient

to satisfy its compliance obligation. Each £iddget source was also required to submit a

Compliance Certification Report certifying that it was in complmae wi t h pBudgetst at e 6

Trading Program'®

In early 2016, RGGI completed the new interim compliance prdoeg2915. Interim

compliance differs from the triennial compliance process because compliance entities are only
required tosurrendelCO; allowances for 50 percent of their compliara@igations.
Approximately41 million COsallowances were surrendered in Mag€H 6for interim

compliance.
C. COzAllowanceTracking System( i COAT S0)

COATS is the registry for RGGTO; allowances. EacB80; allowance has a unique serial
number and can be used to satisfy one short ton of compliance obligations. When firms trade
CO, allowances in the secondary market, the seller must record the transfer of ownership in
COATS before the buyer is recognized as the@w’

16 The Compliance Summary for the first and second control periods may be fountighsi/rggi-
coats.org/eats/rggi/index.cfm?fuseaction=reportsv2.final_compliance_summary _rpté&clearfuseattribs=true

17 Public information related to the COATS registry may be found at
http://www.rggi.org/market/tracking/public_reporting
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D. Primary Market for RGGI CO:2 Allowances

The participating states have taken the approach of using auctions rathiee¢ladlocations as
the primary means for distributif@GGIl CO, allowances to the market. Accordingly, the

primary market folCO; allowances consists mainly of the quarterly auctions.

Auctionsi Through the end d2016, 94 percent of the C@allowances that have been put into
circulation initially entered the market through one of34e@uctions that have taken place on a

guartety basis since September 2008.

Offset Project$ Additional CO; allowances can also laavarded for approve@O, emissions
offsetprojects(projectbasedyreenhouse gasmissions reductianor carbon sequestratitmat
occurs outside the capped electriggneration sectpralthough no such allowances have been

awarded thus far

Early Reduction Allowancédsin 2009 there was @netime award by certain participating states
of 2.4 million early reductionallowances (ERAs) whichwere awarded for qualifigg COp
emissions reductions achieved at£mdget sources during 2006 through 2008, prior to the start

of the firstcontrol period.

Allocations & Sales by StatésApproximately29.7million CO. allowancedor the first control
periodwereallocated byindividual stateshrough eithefixed-price sale®r free allocations
Approximatelyl16.0 million CO, allowances for the second control periwereallocated by
individual states Approximately4.8 million CO; allowances for the third control period nee

allocated by individual states.

Regardless of ho®O; allowances initially enter the market, they can be traded to other firms in

the secondary market.
E. Secondary Market for RGGI COz Allowances

The secondary market is important for several reasbinst, it givesa firm theability to obtain
CO, allowances at any time during the three months between the RGGI auctions. Second, it

provides a wayor a firmto protectitself against the potential volatility of future auction clearing
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prices. Thirdjt provides price signals thatinassista firm in making investment decisions in

markets affected by the cost of RGGI compliance.

The secondary market for RGGID; allowances comprises the trading of physical allowances
and financial derivatives, su@s futuresforwardsand options contracts. A physica0,

allowance trade occurs when the parties to the transaction register the transfer of ownership in
COATS. Financial derivatives include any contracts whereby parties agree to exchange funds
and/orallowances at some future date, depending in many cases on factors such as the price of
allowances at some future datdany financial derivatives eventually result in the transfer of
physicalCO; allowances (i.e., the transfer is registered in COAT®) this may occur months

or years after the parties enter into a financial transaclitese include the following types of

transactions:

1 Futuresi Under these contracts, two parties agree to exchange a fixed nun@@s of
allowances of a certain vintagear at a particular price at a specific point in the future
(called the Adelivery mont ho). At the end
ofCOal | owances must be physically transferr
registry and funds nsi be transferred to the seller. The vintage year refers to the
allocationyear of theCO, allowance that is to be transferred. One standard futures
contract equals 1,000 RGGIO; allowances.

1 Forwardsi These are like futures contracts, fautorward cotracttypically requires that
all financial settlement occur at expiration.

9 Call Optionsi Call options give the purchaser the option to buy a fixed number of CO
allowances of a certain vintage year at a particular strike price at any time prior to the
expirationdate. For example, suppose a firm holds a call optionanithstrike price
anda Decembef016 expiration date. Ithe price of the corresponding forward contract
rose to $, the firm could exercise the option to buy £llowances at4and
immediately sell them at $5. Alternatively, if the price of the forward contract stayed
below $, the firm would let the option expire without exercising it. One standard
options contract can be exercised for 1,000 RGGI allowances.

1 Put Options Put optios are similar to call options but they give the purchaser the
option tosella certain number d€O; allowances of a particular vintage year at a
specified strike price any time prior to the expiration date.

Futures forwards,and options contracts allofirms to manage risks associated with unforeseen
swings in commodity prices. Futurasd forwardsllow firms to lockin the prices of future

purchases or sales. Options allow firms to limit their exposure to price volatility. Call options
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protect thepurchaser if the price of the commodity increases, while put options protect the
purchaser if the price of the commodity decreases. Although options provide less certainty than
futuresand forwardcontracts, theyisually require less financial securityhich could make

themmore attractive to some firms.

The terms of futures, forward, and option contracts vary in the degree to which they are

standar di z etdr.a d efidedx cchoamtgreact s t ypically have th
whil e thethetcoumtieowen AOTC0O0) is applied to cont
provisions. However, OTC contracts, once entered into, are often settled through a

clearinghouse in order to protect the parties from the risk that the counterparty defaults.

The amounof open interesis the net amount of futurgrwards,or options contracts that have
been traded for a contract with a particular set of specifications (i.e., vintage year, delivery
month, etc.), but have not reached the time of delivery, expirdzkasr exercised. For example,

if Firm A sells 100 contracts of a particular type to Firm B, Firm A will have a short position of
100 contracts, Firm B will have a long position of 100 contracts, and the total open interest for
the particular type of contrawill be 100 contractsHence, the total open interest can be
determined by summing across all of the long positions of market participants or by summing

across all of the short positions.
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. CO2 ALLOWANCE PRICES

The market for RGGI C@allowances consisprimarily of purchases in the quarterly auctions
andtrading of allowances and allowance futuaesl optionsontractsn the secondary market.
The clearing prices from quarterly auctions provpdélic information about the market value of
CO; allowanes four times per year, while the pricedudfiresand forwardgrades orpublic
exchangeand transaction prices recorded in COATS provide price information more fregquent

This section of the repoetvaluateprices in the markstfor RGGI CQ allowarces in2016.

Key observations regarding RGGI &llowance prices:

1 PriceTrendsi Prices in theascondary markedperedthe yeamt arounds8.00, fell
rapidly in early-Februarybefore stabilizingaround $5.50and therdecreasedradually to
around$4.50in early-June After a brief period of elevated pricé®m mid-Juneto mid-
July, prices remained near $4.50 until November@daosedthe year a$3.62
Downwardshiftsin CO; allowance pricegh Februaryand NovembeR016 reflected
changes irexpectabns about théikelihood of the Clean Power Plareing implemented
andtheimplications forRGGI allowance demand

91 Auction Clearing Price$ The volumeweighted average auction clearing prisereased
27 percent from $.10in 2015to $4.47in 2016 Auction pricesdecreaseduring2016
concluding with Auction 34which cleared at $.550n December.

1 OptionImpliedPrice Volatility i Volatility in the RGGICO; allowancemarketincreagd
sharplyin February2016. Volatility remained elevated throughe yeamnd peaked from
July to September following a brief period of increased @®@wance prices.

A. Prices in the Auctions and the Secondary Market

Figure 1summarizes prices in the auctions dinel secondary market on a weekly basi2016.
Futurescontract prices are summarizied each week by a black vertical line from the minimum
transaction price to the maximum transaction price in the week and by a black horizontal tick
mark atthevolumeweightedaverage price for each weekhe volumeweighted average price

of physical deliveriesf CO, allowances recordeéd COAT Sareshown byblue circles for each

day when a transaction took place at a price that was recorded by the transactinéf painiees.

18 Parties must report the transaction price if there is an underlying financial transaction related to the transfer.

Pagel7



POTOMAC
ECONOMICS 2016 Annual Report

figure also shows the auction clearing price€0% allowances in the four quarterly auctions

held during2016, which are represented by the green diamonds

Figure 1. CO2 Allowance Prices in the Auctions and Secondary Market
2016
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Observations regardingrices in auctionand the secondary market:

1 General Price Levels The prices of C@allowancesdegan the yearear$8.00and
briefly rose but dropped sharply in Februaripespitesomeoutliers, secondary market
prices were generally consistent with auction clearingggtiPrices ranget a band
between $4.50 and $5.%@m March through Octobewith a brief increase to nearly
$6.00 in late June and early Julgrices dipped again in November and closed the year
around $3.50

1 Futures Contract Priceé Thesewere genmlly consistent with the prices of physical
deliveries in COATS throughout the ye&towever, while futures followed a similar
trend of decreasing price$ig wolumeweighted averagtiturespricefor all vintages and
control periodgsemained above therarage price for physical delivery of allowances
The arerage futures price was higher than the average physical deliveryopdaese
morefutures volumes occurred early in the year when price levels were higher, while
most of the physical deliveriesaared in DecemberFor thecalendalyear2016, the
average futures priogas$5.23 19percentessthanin 2015, but still above 2014 prices
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1 Physical Deliveries in COASiT The volumeweighted average transaction prafeCO;
allowanceslecrease80 pacent from $.26in 2015 to $4.36in 2016. Thepricing of
transactionsvasgenerallyconsistent with futuresadesand auctiorclearingprices
throughouthe year.However,severaltransactions were recorded at levels substantially
above oibelow the pevailing price levels indicated by futures prices and most other
COATS transactionsln particular,several largéransactions recorded in COATS during
the last several weeks of the ysattled at high prices because they resulted from deals
that were mde in 2015

1 AuctionClearingPricesi The volumeweighted average auction clearing primereased
27 percent from $.10in 2015to $4.47in 2016 Auction priceslecreasethroughout the
yearconcluding with Auction 3dwhich cleared at $.550n December.

B. Volatility of CO 2 Allowance Prices

Capandtrade markets are designed to give firms efficient incentives to reduce or offset
emissions. In the shetérm, highemitting generators operate less frequently in favor of low
emitting generators. In tHeng-term, the market will affect the decisions of firms to develop
offset projectsto retire old inefficient generationo retain existing zeremissions generation,
andto perform maintenance that increases fuel efficiency and lowers cantaorsity.

Predictable C@allowance prices decrease the risks associated with makingdong
investments in reducing G@missions. Since CQllowance prices can be volatile, the
availability of futures and options contracts allows firms to protect themsetraghe risks of
such investmentsT his subsection evaluates two measures of price volatility in the market for
RGGI CQ allowances.

One measure of volatility is known historic volatility,*® which is a measure of volatility based
on dayto-day price vaations over a recent period (e.g., several months or one year). Thisis a
useful measure when factors influencing the volatility of prices in the recent period are likely to

be the same as the factors influencing the volatility of prices in the future.

Observations regardingstoricvolatility of CO, allowanceprices

19 Historic volatility is a measure of the standard deviation of theodayday percentagchange in price.
Volatility is normally expressed as an estimated standard deviation for a one year period, even if it is calculated
from a shorter period of time.
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1 Historic Volatility in 2016 7 The historic volatility of @itures pricefumped to 108
percent in thdirst quarter of 2066 thehi ghest | evel obserwved sin
Volatility sharply decreasad the secondjuarter andhenremained between 36 and 38
percent throughout the rest of the year

9 Historic Volatility LongTermTrendi From 2010 to 2012Zhere was a substantsurplus
of CO; allowances and prices remained very clmsthe auction reserve prickeading to
low price volatility. Allowances are never sold for less than the auction reserve goice
it acts as a price floorVolatility increasedrom 5 percent in 2012 to 35 percém2013
afterthe announcement pfanned changédsllowing the 2012 Program ReviewAs
pricesbegan tdevel-off in the second half 2014, the wvlatility of allowance prices also
decreasd considerably Those conditions generally remairtedough2015. In early
2016, prices sharply dpped and volatility rose commensurately.

Another measure of the volatility of G@llowance prices is known agtion-implied

volatility,?° which measures the volatility that is implied by the trading of option contracts for
COy allowances. If a firm peroees that CQallowance prices are volatile, the firm may be

willing to pay a high price for an option contract that protects it from unforeseen allowance price
fluctuations. Likewise, if a firm perceives that €&lowance prices are relatively stableg t

firm will be willing to pay relatively little for the same option contratt.

The following scatter plot reports the optiomplied (i.e., expected) volatility of RGGI GO
allowance futures contracts, which can be inferred from the trading of optatracts in

2016.%2 The vertical axis shows the optiomplied (expected) volatility of C@allowance
futures prices, and the horizontal axis shows the trade date. The figure excludes dbtiacts

trade dates fewer than 90 days from the contragpration date. This is because histatic

20 The optiorimplied volatility of aCO, alowance refers to the expected standard dieviaof the distribution of
allowance prices one year in the future. For example, if the expected value of the price one year in the future is
$1 and the optioimplied volatility is 25 percent, this implies that the probability that the price will Herwit
25 percent of $1 (i.e., between $0.75 and $1.25) is 68.2 percent assuming that the price is distrbuted log
normally.

2L The price of an option contract depends primarily on two factors: (i) the expectedfal@ allowance
relative to the strikgrice of the option, and (ii) the expected volatility of an allowance over the period until the
expiration date. When call option prices and put option prices move in opposite directions, it signals a change
in the expected price of allowances. Conversghen call option prices and put option prices move in the
same direction, it signals a change in the expected volatility of allowance prices.

2 Blackodos model for wvaluing f ut-impliedsolatliies of BGGHalldmace used t o
futures prices.
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pricing patternsuggest that C&allowance prices become more volatile around the time of each
guarterly auction Thereforeexcluding contracts with short times to maturity reduces variations

in implied volatility that are driven by the timing of the trades within a particular quarter.

Figure 2: Option-Implied Volatility of CO 2 Allowance Futures Prices
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Observations regarding the optionplied volatility of CG allowance pices

1 General Patterns of Volatility Optionimplied volatility varied considerablguring
2015 and2016, butwas broadly consistent withe pattern ohistoricpricevolatility.
Both volatility metrics reflect thaincertainty regarding allowance pesincreased
considerably throughout 261 In contrast to thgradually increasingrices and lowr
volatility of 2015, 2016 experiencddrgepricevariations. These factors contributed to
both elevated volatilitandlarge swings in volatility metrics

1 Cost Containment Reservesince thegprogram changes announced in February 2013, the
CCR has beeasignificantfactorin reducing the volatility of allowance price$he
CCR reducsvolatility directly by making additional supply available if allowarméces
rise to the prescribed levels, but the CCR also has a signiifadirécteffect on
expectations. For examplesCO, allowances prices rose 2015, optioamplied
volatility levelswere moderatan large parbecause theize ancplacement ofieCCR
from 2017 to 2020vould limit the potential for price increases above.$10
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[V.  TRADING AND ACQUISITION OF CO2 ALLOWANCE S

This section evaluates the trading and acquisition ofdll@®wvances in the primary and

secondary allowance markets. Firms inigji@cquire CQallowances in the primary market,
mainly by purchasing them in the quarterly auctions. Firms then buy and selll@@ances in

the secondary market. Secondary market activity can be observed from information about the
trading of futuresnd options contracts on public exchanges and in the OTC market as well as
from the transfers of ownership recorded in COATS. This seatiatyzegshe movement of

COallowances from their initial introduction to the markedin the secondary market.

This section evaluasghe activity of firms in the C@allowance market i2016, includingthe

acquisition of allowances the quarterly auctiorsndtradingin the secondary market.

Key observationsegarding tading andacquisition of CQ allowances:

1 CO; Allowances in Circulatiofi Theoverallnumber oiCO; allowances in circulation
increasedrom 213 million at the end 02015 to 234 million at the end 02016. Over the
same period79 million tons of additional compliance obligations were incureand
nearly42 million allowances wersurrenderedior 2015 hterimCompliance Thus, he
amount of surplus holdings(excess obutstanding compliance obligatiorfell from
130 million at the end of 2015 id 4 million at theend 0f2016. Theprivate bank of
surplus allowances is expected to fall each yedit 2020 because of annual reductions
in the emissions cap and because of the interim adjustments for banketid@ances.

1 Participationby ComplianceOrientedEntitiesi Of theCO, allowancesn circulation at
the end of 20, 138 million (59 percentwere held bycomplianceoriented entities The
number of allowances held by this group exceeded tlgtanding compliance
obligations(120million tons)at the end of 2016 by a substantialrgia.

1 Participation bylnvestorsi Of the CQ allowances in circulation at the end of 2026
million (41 percen} wereheld byinvestors A small number oinvestorswith
compliance obligationsurrenderedess than Inillion allowancedor 2015 hterim
Compliance in the third control periodh high level of participation by investois
expected given the large currenirplus ¢ CO; allowancesandinvestorparticipation
will reduceoverallvolatility asthe CO, emissions capghtensover the remaider of the
decade

1 Trading Activity in the Secondary MarkieThe volume of futuregradingincreasedy
22 percent, risindrom 206 million CO. allowances ir2015 to 251 million in 2016. The
volume of allowance transfers between unaffiliated firms@ATS decreaseddropping
29 percent from approximatefy39 million CO, allowancesn 2015 to 98 million in
2016. Overall, he secondary market weaativelyliquid and competitiven 2016
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1 Patterns of CQAllowance Acquisitiofi Of the CO; allowances irtirculation at the end
of 2016, 65 percentwere held by firms since the beginning of the y&8mpercent were
held by firms that acquired them through auctions or state allocati@@d6nand16
percent were held by firms that purchased them in thendacp market ir2016.

A. Distribution of Auction Awards

Figure3 reports the quantity of Callowanceghat wereoffered and soléh each auction held
in 2016 (i.e., Auctions31through34) andin each year from 2008 2016. Theheight of each
bar represeas the percentage of CQ@llowancegas a share of allowances sdldatwas
purchased by compliance entiti@ghile theremaining share wgsurchased bynvestorswithout
compliance obligationsBefore 2015, thcompliance entitieare showriogether Beginning in
2015,compliance entitieare divided into two categorieblue bars showg the percentagef
allowances purchased lbpmplianceoriented entitiesandred bas showng the percentage of
allowances purchased loywestors with compliance obligans The table in the figure shows
the numbers obffered,unsold and sold allowances in each calendar year since.2008

Figure 3: Distribution of Auction Awards
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Observations regardingjstribution of auctbon awards:

1 Compliance Entities The share o€0; allowancegpurchasedn theauctiors by all
compliance entitiedecreaseftom 79 percentn 2015 to 73 percent in 201hile the
share purchased by just compliarareented entities increased from 49 pertda 2015 to
51 percenin 2016

1 Investorsi The share o€0O; allowances purchased the auctions bynvestors with
compliance obligationaverage®?2 percent in 2015 andeacheda highof 32 percent of
the allowancesoldin Auction 34. The share ofllowances purchasby investors
without compliance obligatiorsveragd 27 percent in 206.

1 UnsoldCO, Allowances For thefourthyear in a row100 percenof theallowancesn
the initial offerings of theauctionsweresold

B. CO:zAllowance Trading Volumes

The following figure summarizes the volume of tradindutires andorward contractson the
Intercontinental Exchang@CEQ) as well as transfers of G@llowances between unaffiliated
parties that were recorded in COATS on a weekly hast916. The bottom portion of the
figureis plotted against the left vertical axis, asttbws the weekly volume @iturestradingof
CO; allowancecontracs. The top portion of the figuris plotted against the right vertical axis,
andshows the weekly volumef CO; allowance transfers between unaffiliated firms that are
reported in COATS The tableshows quarterly volumes 2016 as wella yearover-year

comparison ofhe total volumeof futures trading and CQallowance transfers in COATS
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Figure 4: Volume of Trading of CO2 Allowances and Allowance Futures
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ObservationgegardingCO; allowancetrading volumes:

1 Volume of Future3radingi The volume of futuregrading totalecdapproximately251
million CO,allowancesn 2016, up 22 percent fron206 million in 2015. Forty-one
percent of the yearly volume occurred in finst quarter 02016, when103 million were
traded The highest volumes occurred in February and November when there were large
price movements.

1 CO AllowanceTransfersi The volume ofCO; allowance transfers between unaffiliated
firms totaledapproximately98 million in 2016, down 29 percent froml39 million in
2015. Allowance transfers rose significantly in the last week of December as a result of
the settlenent of the benchmark futures contrantd OTC contract

C. Acquisition of CO2z Allowances in the Secondary Market

This section evaluates how the ownershi€@k allowancess affected bytrading in the
secondary marketNet changem the ownership of Cgrllowances are quantifieid Figure5

for 2016using two measureghe open interest in RGGI futures contracts and the net purchases
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and sales of Cgallowancedy individual firms 23 Futures open interest is based on futures
positions at the end of thadt business day of each month, while net purchases and sales are
based on registered holdings in COATS at the end of the last businessedai ofionth.

Figure 5. Net Changes inFutures Open Interest and Net Transfers of CQ Allowances*
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Observations regardirtfpeacquisition ofCO; allowances in the secondary market:

1 Open Interesin Futuresi Open interesincreased throughout the yepayrticulaty in the
first quarter of 2016.The net change in open interest of futurestractdrom the
beginning 02016 peaked ahearly92 million allowanceson December 2deforefalling
to 48 million after the settlement of the benchmark contract

23 Openinterestis defined in Sectiol.E. Net purchasesales of CQ alowancesby a particular firninclude the

net change inthe amount of €®1 | owances i $acaunftharhasdesulted @anifrading (rather
than the auctions or allocations). For example, if a firm purchases 100,0G@0l&@@nces from another firm,
and then sells 30,000 all owances, the firmés net pur

24 The figure reports the net change in futures open interest that has occurred since JafdéryTheXtotal
open interest in RGGI futures product8ismillion greater than the net change reported in Figuriét
transfers o0, allowances includeansfers that occurred since January 1, 2016.

Page26



POTOMAC
ECONOMICS 2016 Annual Report

1 Net Transfers Reported ISomplianceOriented Entities Overall, complianceoriented
firms used the secondary marketingrease their holdings 8 million allowancesn
2016, with 26 percent of the ngturchaseccurring inFebruary

1 Net Transfers Reportduy Investors with Compliance Obligatioindnvestorswith
compliance obligatinsare reported separately fracomplianceoriented entitiebecause
they exhibited differentransaction patterria 2016. Overall,investors withcompliance
obligationsused the secondary marketrealue their holdings byl5 million CO;
allowances durig 205.

1 Net Transfers Reported Iyvestors without Compliance Obligationsurely
investmendfocusedentitieswithout compliance obligationsontinued to be active in the
secondary market in 261 Some of these firms increased the{D, allowance holthgs
during 2016, while others reduced their holdin@llectively, hese entitiesold anetof
3 million CO. allowancesverthe year.

1 Total NetAcquisitionReported in COATE The total net purchase of G@llowancesn
2016 (39 million) is less tha half ofthe gross volume of transactions between
unaffiliated firms @8 million as shown irFigure 4. This is because some firms have
both purchased and sdlkD, allowances in the secondary market such that the net
change in their position is smallérain the total volume of their transactiomdthough
thetotal net purchase @O, allowances was substantidlwas still smaller than thé0
million CO; allowances that were acquired in the auctior®0it6. Thus, he auctions
werethe principal meanBy which some compliance entitiexquirel CO» allowancesn
2016, while others relied primarily or exclusively on the secondary market

D. Patterns of CO2 Allowance Holdings

The following figure combines information on the acquisition ohb@Mwances fronthe

auctions and state allocations with information on the purchase and sale of allowances in the
secondary market and the initial holdings of allowances on Janu2@jd., Together, this
information provides a summary of the holdings of:@wancesn COATS accounts

according to whether the allowances were acquired: (i) pridd16, (i) through the primary
market, or (iii) through the secondary markEtgure 6reportsseveralcategories of C®

allowanceghat are described below.

Net Purchases the Secondary Mark@tcludesCO; allowances that were held in the COATS

account of a firm that purchased them in the secondary market after Jan2@ig.1,

Awards and Allocations Retained in COAT&ccountincludesCO, allowanceghatwerestill

held in the COATS account of the firm that purchased them in an auction or acquired them
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through a allocationin 2016. If a firm was a net seller a0, allowancesat any point ir016,

then theCO; allowanceswverefirst deducted fronthis category

Initial HoldingsT Retained in COAT&ccountincludes CQallowances that were held in the
COATS account of the firm from the beginning2@f16. If a firm sold CQallowances ir2016,
those allowances were deducted friimis categoryafter any awards and allogats were

exhausted

For each firm, its holdings &@0O- allowances in COAT @reequal to the sum of three
categorieslnitial Holdingsi Retained in COAT8ccounf Awards and Allocations Retained
in COATSAccouwnt, and itsNet Purchases in Secondary Matk® Figure 6shows thehree
categories of Ceallowancest the end of each month2016. The figure also shows the
cumulativecomplianceobligationsfor compliance entities in théird control period.The
information is aggregated separately fomphianceorientedentities investors with compliance

obligations, and investors without compliance obligations.

%5 If a firm held15,000 allowances at the beginni®@16 purchased 50,000 allowances in an auction, purchased

100,000 allowances in the secondary matked, thersold 130,000 allowances in the secondary nedrkhe
firm would contribute:

1 0 allowances tdNet Purchases in Secondary Market.

9 20,000 allowances t&wards and Allocatiofi Retained in COATS Account

9 15,000allowances tonitial Holdingsi Retained in COAT8&ccount
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Allowances / Tons (Millions)

Figure 6: Sources of CQ Allowances Held in COATS Accounts
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Observations regarding register€®, allowance halings:

1 Holdings by Compliane®rientedEntitiesi Two hundred anthirteenmillion CO;

allowanceswere in circulatiorat the beginning alanuary2016. Of these123million
(58 percent) were held byomplianceoriented entities Thesefirms remained adte in
purchasing allowances throughout the y@adtheyalso surrenderedldmillion for 2015
Interim Compliance in Marcl2016 At the end of 206, the numberof allowanceseld
by complianceoriented entitiefiad increasedo 138 million.

Holdings byinvestors with Compliance ObligatioinsApproximately13 million of the
COzallowances in circulation at the beginning of BQiere held by investors with
compliance obligationsThesefirms surrenderedess than 1 milliorallowancedo satisfy
their interim compliance obligations and were generally net sellers in the secondary
market. These entities held million of theallowancesn circulationat the end of 204
(3 percent)

Outstanding Compliance Obligatioirsthe Third Control Periodi Compliance
obligations for thehird control periodstood aB3 million at the end 02015 Another79
million tonsof obligationswereincurredin 2016for a total ofnearly162 milliontons
Becausaearly42 million allowances were surrenderedtive InterimCompliance for
2015 the total amount adutstanding compliance obligatiomss 120 million tons at the
end of 2016
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1 Holdings bylnvestors without Compliance Obligationd he share of allowances held by
these entities increased frd@f percent at the begimg of 2016 to 38 percent at the end
of the yeayreflecting thatheseentitiesmostly held steady with an overall slight increase
in holdings At the end 02016, entities without compliance obligatiohgld89 million
of the allowances in circulation.
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V. PARTICIPATION IN THE CO2 ALLOWANCE M ARKET

This section evaluates participation by individual firms in the Gl®@wance market.
Participation bymanyfirms promotas competitionandhelps ensure that G@llowance prices

are determined efficiently. Owé&me, firms that need Cllowances for compliance should be
able to acquire them through the auctions and/or the secondary market, and the holdings of

individual firms should be relatively consistent with their potential uses for allowances.

This setion evaluates the level of participation by individual firnmdour ways (i) the demand
for allowances by individual firms, (ii) the breadth of participation in the quarterly auctions, (iii)
the holdings of individual firms relative to their demanddbbowances, and (iv) the breadth of

participation in the trading of allowance futures contracts.

Key observations regarding participation in @©@; allowance market:

1 Demand for CQAllowances The demand for C&allowancess dispersed widely
across firmsresulting inparticipation in the auctions by large number of firms. The
threelargestfirms with compliance obligationsccoungédfor 41 percent of the total
projected demand and the top smtountedor 73 percent.

1 Participation inthe Auctions Largenumbes of biddersparticipaedin the quarterly
auctions The number o€omplianceorientedentitiessubmitting bidsell to anaverage
of 28, while the number of participating investongreased from 13 in 2015 &mn
average ofi4in 2016

1 Distribution of CQ Allowances Awarded Auction awards were widely distributed
across different types of firms #ee top ten complianeerientedentitiesreceiveds1
percent, while the tofeninvestorsreceived0 percent.

9 Distribution ofCO, Allowance Holdimsi Holdings are distributed widely across firms.
The toptencomplianceorientedentities accounted fat2 percent of the total holdings
andsmaller compliancerientedentities accounted fdi6 percent of holdingat the end
of 2016. Theshare ofllowances heldby the top tennvestorsdecreasedtom 48 percent
at the end of 2(A.to 41 percent at the end of 261

1 Concentration ofFutures Holdings Many firms have open interest in RGGO;
allowance futures and optiortajta relatively small numbeof firms account for large
shares of the net long and short positifuriarescontracts. The net long positions of the
top four firms accounted for an averagetafpercent of the total long positions for the
weeks that were published, while the net spositions of the top four firms accounted
for an average d1 percent of the total short positions.
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A. Demand for CO2 Allowances

The following figure summarizes the projected demand fos &i@wances of individual
compliance entities at the end2016. We projectthedemand of each compliance entity for

COc allowances based on historicaD, emissions patterns and expected changes in future
market conditions. The projected demand is shown for each of the top ten compliance entities
(i.e. the ten firms wh the highest projected demand), the second ten compliance entities as a
group, and all other compliance entities as a grate projected demand is reported-igure

7 as a percentage of the total projected market demand.

Figure 7: Estimated Demandfor COzAllowances

By All Firms with Compliance Obligations
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Top 10 Firms with Compliance Obligations (by Demand)

Observations regardindemand for C@allowances:

1 Demand for CQAllowances The demand fo€0O, allowancess dispersed relatively
widely across firms. Ththreelargest compliance entities account #drpercent of the
total projected demand. The top ten compliance entities accouf farcent of the
total projected market demand, while the next ten compliance entities accolit for
percentand compliance entdés that are not among the topa&ount for9 percent.
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1 Concentration of Demanid The concentration of demand by compliance entities
increasedlightly from 205. As a sharef total demand, the top compliance entity

increased by 1 perceandthe top fveincreasedy 3 percent.

B. Participation in RGGI Auctions

The following figure summarizes the breadth of participation in the four auctions @@if6g

The figure reports the number of firms that submitted bigsch auctionFor 2016, he

number otbidders is shown separatddgsed orwhetherthe bidderis a complianceoriented

entity or an investor in the RGGI marketplacEhe figure shows these quantities averaged

across the auctions #ach year fron2011to 2016.2°

Figure 8: Number of Bidders According to the Quantity of Bids Submitted

Auctions for Current Control Period Allowances
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Observations regarding participation in the R@Gdtions:

26 For example, in AuctioB1, approximately 14.8million CO,allowances wereffered. So, afirm that

submitted bidsfoR0 0, 000 al | owances W2btoBmkrcande ocantisingeBOOIR00i+n

14.8million = 1.3 percent
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1 Participationi In the2016 auctions, the number of bidders ranged fi@8o 46 and
averaged!l, adecreasef 20 percent from an average dd bidders inthe 2015 auctions
The number o€omplianceoriented entitiesubmitting bidslecreased fronan average
of 37in 2015 to 28 in 2016, while the number of participating investorgieased from
13 in 2015 to an average of 14 in 2016

1 Largeand SmalBiddersi The number ofargebidders(i.e., firmssubmitting bids for
more tharthreepercent of thallowances in @urrentcontrol periodoffering) averaged
20in 2016, down from 23 in2015 Theaveragemumber of small bidders (i.e., firms
submitting bids for up to three percent of allowances offered for datepasedtom 27
in 2015 to 20 in 2016.

1 Competitioni Participation by a large number of firms promotes competition alpd he
ensure that the auction clearing price reflects the market val0®cdllowances.
Despitereduced participatiofrom 2015 thelevels ofparticipationin 2016 werehealthy
and wefound no material evidence of armibmpetitive conduct or significabtrriers to
participation in our reviews of the bids and the qualification process of each auction.

C. Acquisition of CO2 Allowances by Individual Firms

In a wellfunctioning market, we expect each firm to purchase a number padlle@@ances that

is generdy consistent with its demand. Individual firms may purchase a larger or smaller share
according to how the current price of €&lowances compares to their expectations of

allowance prices in the future. Firms that believe.@@wances are currentlyndervalued can

be expected to purchase a larger share, while firms that believe allowances are overvalued can be
expected to purchase a smaller share. Thus, competition by many firms helps ensure that the
current price of C@allowances in the auctiorahd in the secondary market reflects reasonable

expectations.

The following two figures examine the distribution of £flowances acrosadividual firms

following theseventif u | | year of t he Wiguel ilustateskhew bfoadlyo per a't
COallowances were distributed in the auctions, whilgurel10illustrates how the holdings of

allowances in COATS accounts were distributed after the cla®d@16f The figures show that
COyallowances have generally been acquired by firms in quantig@site consistent with their

demand, which is a positive indicator regarding the competitiveness of the market.

Figure9 reports theaverage quantities of G@llowances that were awarded to firmshe

auctions in2015 and2016. The awards are showrrfeach of the top tecomplianceoriented
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entities(i.e. the ten firms with the highest projected dem)amdi foreach of the topeninvestors
(i.e., thetenfirms with the largest total awardsComplianceoriented entitieare ranked in
descending oraebased on total awards rather than demairtte table also shows the level of

awards given toemaining(not included in the top 1Girms in each categorgs a group.

Figure 9: Distribution of Auction Awards

20157 2016
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FigurelOreports the quantities of G@llowances that were held in the COATS accounts of
individual firmsat the beginning of Janua®@17, following the delivery of contracigatedfor
Decembef016 delivery. The holdings are shown for each of thedomplianceoriented
entities(i.e. the ten firms with the highest projected demamt)for the top tennvestos. The

top teninvesbrsare ranked in descending order based on total holdings rather than dérhand.
table also shows the level of holdsgfthe remainingnot included in the topen) compliance

oriented entitiess a grou@nd invesbrs asagroup
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Percentage of Allowances Held
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Figure 10: Distribution of CO2 Allowance Holdings
January 1, 2017
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Observationsegardinghe distributon of CO, allowances

9 Distribution of CQ Allowances Awarded Theshare of awardallocated to théop ten

complianceoriented entitiesncreasedrom 39 percent ir2015 to 51 percent irR016,
while the share of awards allocated to thetmpnvestorsdecreasedrom 50 percent in
2015 to 40 percent in2016.

Distribution of CQ Allowance Holding$ The holdings oCO; allowances were
distributed acrossomplianceoriented entitiesit the close 02016 at levels that were
generallyconsistent withther demandand a small number of these entities owned a
moderate surplusThe share of holdings of th@p ten complianceorientedentitieswas
42 percenfat the end 02016, while the share oholdingsof smaller complianceoriented
entitieswas16 percent The slare of holdings by the top témvestorswas4l percent at
the end of 208. Thedistributionof allowanceholdingsis consistentith competitive
expectationgjiventhatthe privatebank of allowancefar exceeds the compliance
obligations of firms thusalr in thethird control period.The large surplumakest more
difficult for one firm or a small number of firms to hoard allowances.
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D. Participation in the CO2 Allowance Futures Market

Additional informaion about the trading dtitures forwards,and opionsis available irthe
weekly Commitments of Traders (ACOTO) report s,
Futures Tradi ng C’domaach sveekvioen greatiér€hen2Q firms have

reportable positions a particular product

Figure 11 summazes the cocentration of open interest Wintage 2018CE futures and options
contractsvhen information was available from the CETThe figure reports theverage

monthlynet long positions in three categories: (i) the four firms with the largegtdositions,

(ii) the four firms with the | argest |l ong posi
and (iii) all other long positions. The figure also reportsaerage monthlyet short positions

for three categories.

27 Each day, firms with an open interest of@ftracts or more are required to report their positions to the CFTC.

Each Tuesday, the CFTC publishes the COT report, which sunesire positions ofnarketparticipants.
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Figure 11: Concentration of Open Interest in CCFE Futures and Options

EAIl Other Long Positions
B Net Long Positions - Next 4 Firms
E Net Long Positions - Top 4 Firms
EAll Other Short Positions

B Net Short Positions - Next 4 Firms

@ Net Short Positions - Top 4 Firms

Observations regarding the concentration of open interest in futures and options contracts by

individual firms:

1 Number ofParticipantsi The number of participants in the markat RGGICO; allowance
derivativesincreased 2016, and he COT reportvaspublished52 weeks of the year as
compared t@l7 weeks in 20% and just34 weeks in 204. For theweeks that weresported,
up to35 firms had significant positions IRGGI Vintage 2016 futurescontracts’®

1 Concentration of OwnershipMany firms have open interest in RGGO; allowance
futures and options, although a small number of firms account for large shares of the net long
and short positions in Vintag®16 contracts. Thenet long positions of the top four firms
accounted for an average4df percent of the total long positions for the wethet were
published while the net short positions of the top four firms accounted for an aver&de of
percent of the total short pasns.

28 The COT report was not published near the end of Decembeb2@a6se fewer &#m 20 firms held reportable
positions in RGGI futures.

Page38






