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Preface

With the objective of offering the Brazilian business sector the opportunity of testing a financial instrument for carbon
pricing, the Center for Sustainability Studies of the Business Management School at the Getulio Vargas Foundation
(GVces) has, since 2013 and as part of their EPC business initiative (Businesses for Climate Platform), promoted an
emissions trading system simulation — the EPC ETS.

2015 will see the second operational cycle of this initiative, of which currently 23 companies from diverse sectors of
the Brazilian economy are taking part: forestry, pulp and paper; services; electricity; logistics; manufacturing;
construction; extractivism; and water, sewage and waste management. Companies operating in this cycle have the
final objective of meeting their emissions for the current year (2015) with bonds traded through the EPC ETS,
especially the emission allowance, each of which is equivalent to 1 tonne of CO2 (tCO2e).

The objective of this report is to present the numbers and results for the initial 6 months (March to August) of the EPC
ETS 2015 operation, as well as analyse the strategies and performances adopted by the participating companies. There
is, additionally, a study about the relative cap. The cap is the Greenhouse Gas (GHG) emission limit stipulated for the
group of companies that make up the scope of the cap and trade type of emission trading system, and which is
converted to the volume of bonds released into the market for trading. The cap may be either relative, which
establishes carbon intensity at a predetermined rate based on GHG emissions for a given economic unit (such as, for
example, GDP or physical production), or absolute, representing the limit of total emissions sought for the totality of
sources contemplated by the system.

1.0. Introduction

— How the EPC ETS works

The EPC ETS simulates a cap and trade type emissions trading system, built on the experience of international carbon
markets in operation or under implementation around the world, mainly: California, Quebec, China, South Korea,
India, and the European Union. The purpose is to engage Brazilian companies in the debate and to co-create, together
with these companies, proposals for a wide-ranging and robust approach towards the cap and trade market in Brazil,
with the purpose of promoting the reduction of national GHG emissions at the lowest possible cost for society.

Two kinds of bonds are traded on the EPC ETS: emission allowance and offsets, both representing 1tCO2e each.
Emission allowances are fictitious and issued exclusively by the Management Committee® (MC), which is the
administrator of the initiative. Offsets are divided into two categories - verified? and non-verified® — and can be
fictitious or real. The fictitious ones are issued solely by the MC, while offsets which are real are released in the ETS by
participating companies, as long as they are approved by and registered with the MC.

Part of the allowances (40 to 60%) necessary for meeting emission is transferred free of charge to the Regulated
Market Operators (RMO)?, referred to as the free initial allocation of allowances. This allocation is based on a ranking
of carbon efficiency between companies in the same sectors/subsectors. The remaining allowances are allocated on
the primary market, through auctions.

In addition to the primary market, there are two other markets in which bond trading occurs: the secondary market
and the future. The secondary market is the stock market, in which all Market Operators® buy or sell. In the futures
market, implemented in 2015, agreements of purchase or sale at a certain future date of an asset are traded at a
previously established price.

Transactions carried out in auctions and on the secondary market take place on the BVTrade platform, developed by
BVRio, and made viable through a fictitious currency created for the EPC ETS: the EPCents (EcS).

1 Formed of the GVces team, it is responsible for the regulations, communication, and operation of the EPC ETS. The MC acts in order to avoid
and correct market distortion, as well as monitoring EPC ETS performance.

2 Process of confirmation of authenticity of GHG reduction by a project throughout a defined period (a verification period).

3 There is no authenticity of the reduction of GHG emissions and, therefore, these offsets present a performance risk.

4 Member companies of the EPC ETS and permitted to trade bonds on the market. Their GHG emissions are regulated and emissions must be
met with market bonds at the end of each cycle.

5 In addition, the RMO, can operate in the EPC ETS the Special Market Operators (SMOs): an offsets provider and two investment banks. RMOs
together SMOs are Market Operators (MO).


http://www.bvtrade.org/login/login.do
http://www.bvrio.org/site/
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The EPC ETS operation takes place by means of:

e Governance structure: composed of an Advisory Council (AC) and a Management Committee (MC), the function of
the AC being to guide the work of the MC;

e Regulated Market Operators (RMO), that is, participating companies; and

e Two types of Special Market Operators (SMO), one of them being an offsets provider and two investment banks.

Thus, companies (or RMO) pursue two goals: to meet
their for actual emissions of the fiscal year with
market bonds at the end of the operational period
and the optimization of their financial results, that is, ‘AESE?TL AngloAmericun Z

. . .. MOURA e BANCODOBRASIL
the lowest possible cost of meeting emission targets. e
They are monitored by two indicators:

Parn ]
e Operational: the difference between the actual Cltl @ <7 CSN

emissions of the period, published in the

Figure 1. Companies participating in the EPC ETS 2015
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° Finar‘mcialz cost per ton of CO,e delivered to the — Y ‘:
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operational cycle, 24 companies began participating, ‘ Willoon;Souy

being accountable for the emission of 34,177,925.83

tCO,e of Scope 1 emissions in 2014, which

corresponds to 2.19% of Brazilian emissions of the same year (1,557,808,431 tCO,e)®. The EPC ETS cap for 2015 was
30,808,141 tCOze (1.98% of national emissions of 2014). One of the companies which began taking part in the EPC
ETS 2015 ceased participation, however for didactic purposes their data and analysis are taken into account in this
report. Furthermore, there is a company which, due to its varied activities, is taking part in the simulation with two
players. Thus, the analysis of this report comprises the data and strategies of 25 RMOs.

2.0. Rules and Parameters: 2015 updates

The joint construction process with the companies in 2013 established the operating rules and parameters for the EPC
ETS in 2014 (click here to access them). Based on the lessons of the 1 operational cycle, some rules and parameters
were perfected, and others added. These modifications are briefly presented below (click here to access the full rules
and parameters for the 2015 cycle).

Exclusion of Scope 2: for the 2015 cycle, only Scope 1 emissions of RMO emission inventories are covered by the EPC
ETS. Scope 2 emissions were excluded from the simulation, as they are not taken into account by any real emissions
trading system and the emission factor used to calculate indirect emissions is beyond the reach of company
management.

Incremental reduction target: In 2014, the EPC ETS worked with a global, absolute cap that framed a global target of
a 10% reduction of emissions compared to base year emissions. For the 2015 cycle, an annual incremental target of
2% in emission reductions was established based on the set target in 2014.

6 SEEG, 2014.


http://mediadrawer.gvces.com.br/epc/original/epc_regras_e_parametros_sce_2014.pdf
https://s3.amazonaws.com/arquivos2.gvces.com.br/epc/original/epc_regras-parametrossce_2015_final.pdf
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Indicators of Carbonic Intensity: The initial free allocation is based on a benchmark study of intersectoral’ indicators
of carbonic intensity. Due to the entry of new companies to the EPC ETS 2015, and also due to lessons learned from
the use of indicators in the 1% operational cycle, there has been a change in the sectoral and subsectoral composition
of the EPC ETS and alterations have been made to the denominators of the intrasectoral indicators.

Market opening price: In the 2014 cycle, the calculation of the market opening price was obtained from the simple
average of the prices of short-term futures contracts of emission allowances in place in European and Californian
markets and of the average permit price of the EPC ETS secondary market on the previous day. In the 2015 cycle the
calculation came to be made based on the simple average of the price of short-term futures contracts in place in the
European market and the average price in place on the secondary market of the EPC ETS the day before market
opening, excluding the Californian market from the formula.

Futures Market: the 2015 cycle took into account, as well as the primary and secondary markets, the futures market,
with the purpose of offering the companies new possibilities for operational strategies in search of the lowest cost for
meeting emission targets and attracting representatives from financial areas to the ETS. To learn more about how it
works in the EPC ETS, see the Rules and Parameters 2015 document.

Banking: from 2015 RMOs will be able, at the end of each EPC ETS cycle, to carry over to the following cycle a certain
amount of emission allowances not used for meeting the emissions target in the current cycle. The limit of emission
allowances that may be carried over from one cycle to the next is determined by the MC in the Normative Parameters
Instruction 04/2015, which in 2015 was 5% of the final balance.

Market Stability Reserve (MSR): introduced in the 2015 cycle, the MSR consists in retaining a number of emissions
allowances that make up the cap of each cycle, and gradually releasing them based on the achievement of the
following parameters: volume of bonds in circulation and price. Its function is to smoothen price variation, as well as
controlling auctions according to market dynamics. More information can be found in the Normative Instruction
document of this mechanism.

3.0. EPC ETS Activities March- August 2015

The global cap of the EPC ETS 2015 is 30,782,427.30 tCOze based on emissions for the year 2013, which is the base
year. In order to calculate the cap, a global target of 12% reduction of total Scope 1 emissions (34,980,031.02 tCO.e)
of the 25 RMOs who began participating in the second operational cycle is taken into account. Despite the EPC ETS
2015 adoption of an incremental reduction target of 2% in relation to the 10% reduction target of the first cycle, the
cap increased by 24% in relation to the year 2014 due to the entry of new companies in the simulation.

Approximately 49,4% of the cap was distributed in the form of the initial free allocation (15,201,925 tCO,e) and close
to 42% (12,939,419.22 tCO,e) via 5 emission allowance auctions that took place in the first 6 months of the EPC ETS
2015; of this amount, 15% (4,774,731 tCO2e) entered the market in the 1 auction.

— Primary Market - auctions

Conduction of the auctions was guided by the Market Stability Reserve (MSR) mechanism. Accordingly, with the
exception of the first, auctions were carried out when the stock trigger (primary MSR) was fired, or when the difference
between the total volume of outstanding bonds and the total in the Market Stability Reserve reached below 10% of
the cap.

In general, the primary market saw a high level of participation, with 72% of RMOs participating in at least one of the
5 emission allowance auctions promoted by the MC up until 315 August. Meanwhile, only 3 RMOs participated in all
5 auctions. The participation of RMOs per auction was as follows: 15t auction (March), 48%; 2" auction (April), 36%;
3" auction (May), 32%; 4" auction (May), 44%; and 5™ auction (June), 52%.

7 That which can be applied to various companies belonging to the same sector. The intersectoral indicator is rarely applicable to another sector,
as it is based on specific denominators of the sector under analysis and allows for comparability between companies of the same sector (FGV,
2014).


https://s3.amazonaws.com/arquivos2.gvces.com.br/epc/original/epc_regras-parametrossce_2015_final.pdf
https://s3.amazonaws.com/arquivos2.gvces.com.br/epc/original/sce-epc_in-parametros-04_2015.pdf
https://s3.amazonaws.com/arquivos2.gvces.com.br/epc/original/sce-epc_in-parametros-04_2015.pdf
https://s3.amazonaws.com/arquivos2.gvces.com.br/epc/original/sce-epc_in-parametros-04_2015.pdf
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All auctions had higher demand than
supply, on average 75.1% higher
(Graph 1). The 5 auctions shifted a
total of EcS 344,158,259.00, which
corresponds to approximately 68.7%
of the totality of financial resources
allocated to the RMOs at the beginning
of the cycle.

Reflecting demand above supply of
bonds in the five auctions, the average
premium reached between the prices
at opening and closing was of
approximately 15% (Graph 2). The
closing price of the final auction (Ec$
34.00) was 42% higher than the closing
price of the first auction (Ec$ 24.00).

Graph 1. Offer and demand of emission allowances in the primary market,
comprised of auctions, during the first 6 months of the EPC ETS 2015. Offer
corresponds to the number of allowances offered at auction, and demand
represents the number of registered bids for allowances by RMOs at auction.
No auctions took place in July and August.

Million of allowance (tCO,e)

20

15 —
10 —
5 +—m |
0 -

1o auction 2o auction 30 auction 4o auction 50 auction Total
(March) (April) (May) (May) (June)
m Offer Demand

Graph 2. Opening and closing price of auctions and premium. The opening price was calculated by the simple
average of the current price of short term futures contracts of emission allowances on the European market and
the current average price on the EPC ETS secondary market. The closing price corresponds to the highest price at

which a transaction took place. The premium corresponds to the percentage difference between the opening and
closing price of the market. No auctions took place in July and August.
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— Secondary Market

The secondary market also came into operation on 17" March, in parallel with the first auction. In general, the
secondary market had representative liquidity from March to August. Up until August 31°, 59 deals had been closed:
25 transactions of emission allowances, 19 transactions of offsets type 1, and 15 transactions of offsets type 2.
However, only approximately 29% of RMOs participated in those transactions, that is, 7 RMOs of a total of 25. The
liquidity of the secondary market is reflected in the prices of the traded bonds, which in general appreciated over the
period (Graph 3).

Graph 4 shows the volume of traded bonds between March and August 2015 on the secondary market.
Graph 4. Volume of bonds traded on the secondary market from March to August Overall, dur ¢ he 2015 cycle of

2015, in tCOze. Allowances correspond to fictitious bonds (emitted by the MC), the' EI_)C ETS, 420,000 tCO2e in
without risk. Offsets type 1 correspond to the fictitious bonds (emitted by the MC) emissions  allowance  bonds,

or real, verified and validated bonds originating from projects developed in the 514,433 tCO2e in offsets type 1
country without performance risk. Offsets type 2 correspond to vaildated fictitious bonds, and 288,000 tCO2e of
bonds, with pending verification, with a performance risk of up to 20%. offsets type 2 bonds were
traded. During this six-month

tCO2e- bonds period, emissions allowance

prices averaged EcS 30.15,

300.000 offsets type 1 averaged EcS$
250.000
Graph 3. Prices in the secondary market of the EPC ETS 2015, in EcS,
200.000 betwen March and August.
150.000 -+ 7
100.000 -+ 30,00
50.000 25,00+ <
0 == 20,00
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Allowance Offset type 1 Offs3e]l/%yp1e5§4 30/4 15/5 30/5 14/6 29/6 14/7 29/7 13/8 28/8

25.20, and offsets type 2 Ec$ 20.90. The price Allowance Offset type 1 Offset type 2
of emission allowances at the beginning of
the cycle was Ec$ 22.00, while the closing
price was EcS 32.00 (premium of 45%).
Offsets type 1 showed a price difference of
Ec$ 19.00 to Ec$ 30.00 (57.9% premium), while offsets type 2 went from Ec$ 18.50 to EcS 23.00 (24.32% premium).
It is worth noticing that the SMOs played a fundamental role, during the first months of the EPC ETS 2015, for market
liquidity: 100% of transactions involved the participation of a Special Market Operator (offset provider and investment
bank) on at least one side, buying and/or selling. They bought 644,000 tCO2e in bonds (52.7% of the total), and sold
578,433 tCO2e (47.3%) in the period.

— Application of penalties

The RMOs that participated in the EPC ETS 2014 and which didn’t meet their total emission® (Scope 1 and Scope 2)
with bonds available in the simulation, were penalized during this cycle, operationally and financially, in accordance
with their unaccounted for emissions (Table 1).

In cases where the calculated financial penalty was greater than the financial capacity® of the company, a fine equal
to the financial capacity of the company was then considered.

8 In accordance with the Rules and Parameters of the EPC ETS 2014, Scope 1 and Scope 2 emissions are considered, with the 2012 Emission
Factor (Fixed EF) used for calculation of Scope 2

9 The financial capacity of each RMO is calculated based on the allowances required at the start of each cycle in order to position themselves
and on the opening allowance price at the first auction.
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With  the application of
penalties, 6 RMOs ended up
with a debit balance, two of
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Table 1. Financial and operational penalties of EPC ETS 2014, applied to EPC ETS
2015, per RMO that missed emissions target (Scope 1 and Scope 2- Fixed EF 2012)

with bonds available on the EPC ETS..

which also had an outstanding RMO Financial Capacity _

bond balance, even while taking (Ec$)

into account their financial FCE 12,012,705.00 20,824,560.68 444,915.00

capacity. Hiteco 2,257,282.35 348,045.06 83,603.05

Once the debit balances were Jacutinga 71,756.82 63,750.06 2,657.66

converted from bonds to EcS Jaguatirica 5,145,336.00 19,418,456.42 190,568.00

and vice versa, the RMOs in Jacaranda 6,402,770.01 4,463,052.00 237,139.63

question were left without Onga Pintatl:la 2,027,916.00 5,883,772.62 75,108.00

resources for operation. Thus Ta’mand,ua 21,304,782.00 11,037,161.96 789,066.00
Vitdria Régia 664,180.83 78,444.20 24,599.29

the Management Committee
decided to carry out a new

financial allocation to all participating companies.

The new allocation was proportional to the amount necessary so that the penalized company in worse financial
condition could return to the minimum estimated financial capacity (FC) for conciliate their emissions. The application
of penalties and the new financial allocation took place on the BVTrade online trade system in September. Accordingly,
analysis doesn’t take into account the bond and financial balance after the application of penalties and the new
financial allocation, as this report is based on data and information from the first six months of the EPC ETS 2015.

4.0 Analysis of EPC ETC activities from March to August 2015.
—> First results and general analysis

The first six months of the EPC ETS 2015 were characterized by a greater demand than supply of bonds. The strategy
adopted by part of the RMOs
was to acquire bonds right at
the beginning of operations,
protecting themselves from a
future price increase. RMOs
showed greater readiness to
acquire bonds on the primary
market (auction), which could
reflect a strategy of buying in
bulk and/or the low number of
sale orders on the secondary
market.

Graph 5. Position of RMOs (%), in August 2015, in relation to meeting emission (Scope 1)
2014 with EPC ETS 2015 bonds.

36% RMOs in possession of
less than 50% of volume of

bonds required .
40% RMos with

over 70% of the
volume of bonds
estimated necessary

24% of RMOs with

between 50% e 70%

of the volume of —>
bonds required
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The strong movement of the EPC ETS 2015 allowed for a significant part of the RMOs to acquire, already in the first
two thirds of the cycle, most of the bonds required for meeting their emission targets, based on Scope 1 emissions of
2014. In this context, 10 RMOs were in possession, on the 31t August, of over 70% of the volume of bonds estimated
necessary for meeting their emission targets. Another group of 6 RMOs were in an intermediate situation in relation
to meeting their targets, with between 50% and 70% of the bonds to cover their Scope 1 emissions of 2014. There is
a third group of 9 RMOs in possession of less than 50% of the volume of bonds necessary (Graph 5); of this group, 7

RMOs didn’t close a single deal on the Graph 6. Relative positions of the RMOs in the EPC ETS 2015, in the period

market. March - August. The percentages represent the volume of Scope 1 emissions
Operational Analysis of the company in 2013 (for March and May) and 2014 (for August) covered by
Operational analysis is based on the EPC ETS bonds (emissions allowances and/or offsets).
. - MARGO MAIO AGOSTO
operational indicator: the balance of
bonds in the portfolio divided by 1100 (o)
emissions of the year in focus. An 100
operational indicator greater that 1 95
indicates that the RMO is in %
. 85
possession of more bonds than %
necessary for meeting its emission 75
target. In the case of being lower than 70
1, proximity or distance from this 65

60
55

number reflects the extent to which
the RMO has yet to acquire bonds to “
reach its emission target. The two a5

RMOs who took the lead in the 40 .
operational indicator and who were Acronyms and their respective aliases: Agata=AGA; FCE=FCE; Floresta= FLO; Hiteco=HIT;
HOM=HOM; IP&S=IPS; Ipé Amarelo= IPA;Jacarandd=JAC; Jacutinga=JAT; Jaguatirica= JAG;
. ) N Jenipapo= JEN; Mailu= MAI; Mico Ledao Dourado=MLD; Mimus Sartuninus= MIS;Onga
emissions, Ubuntu and Mico Led30  pintada=ONP; Paineira=PAl; Pau Brasil= PAB; Pau Ferro= PAF; Pink= PIK; Sapphire= SAP;
Dourado, did so acquiring the  Surubim= SUR; Tamandua=TAA;Tatu Bola= TAB; Ubuntu= UBU; Vitéria Régia= VIR.

greatest volumes of allowances

during the opening auction of the EPC ETS 2015. At the end of August, due to the trading that took place throughout
the first six months of the cycle and also the publication of the 2014 emissions inventories, there was a significant shift
in the position of RMOs. Ubuntu, which was in first place in the operational indicator, came to have nearly 95% of the
necessary bonds for meeting their target for Scope 1 emissions of 2014. Mailu took first place together with Floresta.
Paineira also moved up in their position, closing the period with almost 100% of the required bonds. Between March
and August, generally speaking, 6 RMOs considerably improved their positions, which is to say they brought their
volume of bonds close to their estimated volumes of emissions, resulting in operational indicators above 0.5. On the
other hand, 6 RMOs didn’t move at all and the remaining RMOs showed no significant movement (Graph 6).

closest to covering their estimated

— Financial Analysis

Demand outstripping supply in both primary and secondary markets indicates that the EPC ETS started its cycle hot.
Additionally, the upward trend of bond prices, from March to August, indicates that those companies that moved
earlier in the market were the ones that managed to acquire them at a lower price, in other words, at a lower cost. A
simple cost analysis per portfolio bond (cost of meeting target), taking into account allowances acquired through the
initial free allocation and bonds acquired on the market, shows that the RMO with the greatest cost of meeting its
target, FCE, spent close to Ec$ 19.02 per tCO2e per portfolio bond, while the average was approximately EcS 13.20.
The RMO with the lowest cost, Hiteco, spent only Ec$ 0.24 per portfolio bond, the result of a small transaction on the
primary market (the purchase of 77 tCO2e in bonds) and the dilution of cost through the bonds received via the initial
free allocation. The RMOs that didn’t move at all on the market had zero cost. Noteworthy are Mico Ledo Dourado
and Ubuntu, who came close to the volume of estimated necessary bonds at the lowest cost. Among the top places in
the operational indicator, Mailu spent the least per tCO2e bond, EcS 11.88. Floresta is the company with the fifth
highest partial cost of meeting its target, at EcS 15.83 (Graph 7).
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Graph 7. Indicator of Cost: cost per tCO2e of portfolio bonds of EPC ETS 2015 One can also consider solely the cost of

companies, up to the end of August. acquisition of bonds on the EPC ETS

Ec$/tCO2e markets, without considering the
allowances allocated freely, which

25 dilute costs. In this case, we have a

purely financial indicator. Based on
this, RMOs Jaguatirica, Mimus
15 - Sartuninus, Ipé Amarelo and Paineira
present the highest cost per tCO2e

20

10 - acquired in bonds, above Ec$ 30. Both
5 the cost of meeting the target as well

as the purely financial cost indicate
0 - [ L that the RMOs with the greatest

FCE MIS FLO TAB ONP UBU JAT HIT AGA TAA VIR SUR PAB financial efficiency are those that

Acronyms and respective aliases: Agata=AGA; FCE=FCE; Floresta= FLO; Hiteco=HIT; acquired the greatest part of their
HOM=HOM; IP&S=IPS; Ipé Amarelo= IPA;Jacarandd=JAC; Jacutinga=JAT; Jaguatirica= JAG; bonds in the first months, in which
Jenipapo= JEN; Mailu= MAI; Mico Ledo Dourado=MLD; Mimus Sartuninus= MIS;Onca prices hadn’t yet signiﬁcantly
Pintada=ONP; Paineira=PAl; Pau Brasil= PAB; Pau Ferro= PAF; Pink= PIK; Sapphire= SAP;
Surubim= SUR; Tamandua=TAA;Tatu Bola= TAB; Ubuntu= UBU; Vitéria Régia= VIR.

appreciated

The appreciation of bonds favours
RMOs who include speculation within their strategies, i.e. they acquire more bonds than necessary in order to sell
them later at a higher price. However, during the first semester of the EPC ETS 2015 there was no evidence of
speculative operating.

— Futures Market

No RMO operated on the futures market of the EPC ETS 2015, by August 31°. However, there were many possibilities
of arbitration in this market, making it an opportunity for RMOs to optimize their financial resources. The price of the
contract expiring on 28" August was of Ec$ 31.00 (FUTPERM1), representing an opportunity for RMOs to buy
allowance contracts for Ec$ 31.00, and receive the number of emission allowances upon expiry of the contract, on 28™
August. Thus, trading on the secondary market at a price above Ec$ 31.00 is a wasteful use of financial resources.
RMOs that acquired allowances at a price above the futures market failed to economize in their use of resources, and
missed the opportunity to sell part of their allowances for profit. Seven bond transactions were registered at a price
higher than Ec$ 31.00.

— Performance and Strategy

For a final analysis of RMOs a combination of financial and operational results must be taken into account, given that
the objective is to cover GHG emissions with bonds held in portfolio, at the lowest possible cost. Of the group of three
companies with an operational indicator superior to 0.9, that is, those with the best operational performance, the
ones with the best indicator for cost of meeting their target are: Ubuntu, Mico Ledo Dourado, and Mailu, with EcS
11.18, EcS 11.50, and EcS 11.89 per bond held in portfolio, respectively. Floresta, which also had one of the best
operational indicators, had a cost above the group average, of EcS 15.83. Jaguatirica, with an operational indicator
lower than 0.5 and a target meeting cost indicator of approximately EcS 15 per bond held in portfolio, is the company
with the worst cost-operational indicator at the end of the 1% semester, not taking into account companies that didn’t
operate on the market (Graph 8).

The performance of RMOs is a reflection of their strategies. In what pertains to strategies adopted in the first semester
of the EPC ETS 2015, it is worth noting that Mailu and Floresta are betting on the rise of prices in future, given that
their operational indicator is superior to 1.5, meaning they could probably dispose of part of their bonds by the end
of the cycle and still meet their GHG emission targets. Other RMOs, such as Mico Ledo Dourado and Paineira, are
keeping their operational index close to 1, taking advantage only of the best market offers of bonds for their portfolios,
and thus presenting the best financial indexes.

10
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Among the strategies that
have vyielded the best Graph 8. Performance of RMOs in financial and operational indicators, until 31st August.
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— Tendencies and Risks

With the closing of operations of the EPC ETS 2015 approaching, the certainty of RMOs regarding their emission
projections for the current year increases. Thus the number of RMOs willing to operate on the market tends to
increase. An increase in demand during the last three months of operation is expected, given that 36% of RMOs are in
possession of less than 50% of the volume of bonds estimated to be necessary to meet their emission targets.
Considering that 91% of the cap has already been released on the market, a future scenario of low supply of allowances
and price rises is expected. Added to this is the probable shortage of offset type 1 sale offers, once the majority of
them have been released on the market via offset providers, and the intrinsic risk of offsets type 2 (of up to 20%),
which will undergo a simulation of verification in November.

5.0 Relative Cap

Due to the demand from companies participating in the EPC ETS for understanding how a relative cap system works
in the simulation, as well as its impact on market dynamics and performance, it was decided that the main concepts,
advantages, and challenges involved in the adoption of this system should be presented. Further to this, the Advisory
Council of the EPC ETS 2015 was consulted for its knowledge and experience, born of research and operating on
different markets in progress around the world, and contributed to the debate here put forth. These contributions are
presented in boxes throughout this chapter.

Concept and contextualization

GHG emissions can be limited by absolute targets or by a maximum permitted intensity related to a measure of
input or output. Limits based on intensity are largely used in environmental regulation and have recently been
gaining attention in the context of GHG emissions trading®®. To define a cap in the context of an emission trading
scheme is no easy task. Many variables can (and should) be taken into consideration, such as environmental
benefits, the cost of reaching a particular objective, and the relationship between economic growth and GHG
emissions. In addition, the level of acceptance on behalf of participants towards a given type of cap is also an
important aspect that should be considered.

10E|lerman and Wing (2003)
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The EPC ETS operates on the basis of a global absolute cap, adopting for its calculation a 10% reduction target of
GHG emissions, with an incremental annual target of 2% in relation to the Scope 1 emissions of all base year
company participants!. As such, the EPC ETS 2015 cap consists of 88% direct RMO emissions in 2013.

The global absolute cap represents the maximum supply of bonds in the EPC ETS, which is a fixed supply for each
year, and furthermore represents the total limit of emissions sought for the totality of sources covered by the
system. The relative cap restricts GHG emissions to a pre-established rate relative to an economic variable, such
as, for example, GDP or physical output. Such a variable will oscillate freely and the maximum limit (total volume)
of emissions varies with it, so as to preserve the mentioned rate, known as the stable carbonic intensity indicator.
For this reason, the relative cap is also known as an intensity-based cap®?. Examples of ETS that to some degree®®
use a relative cap are the United Kingdom ETS and the Shenzhen ETS, in China.

In mathematical terms, the carbonic intensity indicator can be expressed as follows: I; = D—t vt
t

Where [; represents the carbonic intensity indicator, E; represents the volume of GHG emissions, and Dy
represents the chosen economic variable, all in the period t.

In a relative cap system, the GHG reduction target is given in terms of I;, that is, a reduction target is established
for the volume of emissions per unit of the chosen economic variable. With an absolute cap, a maximum value is
determined for E; and carbonic intensity is not fixed.

Thus, a relative cap gives more importance to the coordination of the dynamic relation between economic growth,
structural transformation, and control of GHG emissions, than an absolute cap'®. It is worth noticing that financial
variables are subjected to market fluctuations and might therefore not reflect efficiency of company production.
Similarly, financial data might reflect the aggregate value of the product throughout several output stages and
processes, even though GHG emissions may be more directly associated with a lower range of processes?®.

“With a little foresight, the use of a relative target under the EU ETS could’ve done a lot to prop up the mechanism’s
currently ailing price for carbon. Relative targets, which could be linked to general or sectoral economic activity, have
the potential to protect against carbon leakage and also buoy price drops during recessionary periods. The UK’s use of
a Registry Gateway was a simple and effective technical measure used to prevent firms that operate with relative
targets from selling their overachievement to absolute sectors. This move has helped UK firms stay focused on reducing
emissions rather than profiteering. In 2014, the amount of carbon dioxide emitted by the UK per dollar
of economic output fell by 10.9 percent. That’s the biggest drop in carbon intensity by any G20 nation, thanks, at least
partially, to the use of a relative target”

David Lunsford, Energy Environment Solutions

Additionally, it is worth noticing that fulfilment of the target won’t necessarily be easier under a relative cap than
an absolute cap. Ellerman and Wing (2003) observe that, in a world in which the future behaviour of the chosen
economic variable (for example, GDP) is known, the results’® and demands of both types of cap would be equal.

Differences emerge precisely because of uncertainty, that is, GDP variation in relation to its ex-ante forecast'’. In a
scenario in which GDP is greater than expected, an absolute cap makes the demands of the program harder to
achieve. In a scenario in which GDP is lower than expected, it would be the relative cap that would make reduction
targets harder to be met?8,

112013.

12Quirion (2005)

13 For the economy as a whole or for some sectors.

14 Jiang et AL. (2014)

15 GVces, 2014.

16 Such as emission reduction, costs, social benefits, and all other types of economic impact derived from the adoption of these systems.

In an absolute cap scenario, uncertainty in relation to the behaviour of the GDP is translated to uncertainty over carbonic intensity. With a
relative cap, that uncertainty is translated to uncertainty over the total volume of GHG emissions.

18 Since the denominator of carbonic intensity will diminish, thus increasing it.



" FGV EAESP

The case for a relative cap being preferable to an absolute cap: the uncertainty with regards to the future behaviour
of the chosen economic variable being high (Ellerman and Wing, 2003; Quirion, 2005); the marginal cost of emission
abatement curve being steeper than the marginal benefit curve! (Weitzman, 1974; Ellerman and Wing, 2003;
Quirion, 2005); better acceptance among participants, as some producers may regard an absolute cap as a
disincentive to expansion of business and production? (Kuik e Mulder, 2004).

On the other hand, the main criticism of adopting a relative cap is concerned with the environmental integrity of
the ETS, as it doesn’t guarantee the final volume of emissions. It is not possible to guarantee, a priori, an absolute
reduction of the quantity of emissions, given that it depends on the evolution of the economic variable (Kuik e
Mulder, 2004; Gielen et al., 2002).

However, it is important to note that the level of ambition is always more important than the format of the chosen
cap for the ETS. That is, any long term trajectory held as ideal for GHG emissions can be reached either via an
absolute or relative cap, as long as parameters are stipulated and adjusted so as to guarantee the desired
environmental objectives.

From the individual point of view, the objective of meeting emission targets of the period with ETS bonds is the
same independently of the type of cap adopted: either way companies need to be in possession, for the required
period, of a quantity of allowances that covers their volume of emissions, whether from the free initial allocation,
auctions, market transactions or offsets. In what concerns the relationship between initial allocations — be they
free or allocated through auction — the cap, in a relative cap system, the volume of allowances released in the
system ex-ante by the central planner is intimately tied to the volume of emissions foreseen for the period, which
is calculated based on the carbonic intensity indicator and the projection of the chosen economic variable??. In the
ex-post adjustment (in the period of target conciliation), once the real performance of the economic variable is
known, the ceiling for GHG emissions is then defined, and the amount of necessary allowances for each company

“When arguing that both caps are not so different and not in all contexts the relative cap will make easier the
accomplishment of the target: "an absolute cap can be designed to support an intensity target, and vice versa. Both
absolute and intensity caps can be designed to accommodate "growth targets" that allow for absolute emissions to
increase for a period of time while reducing the rate of increase below business as usual, thereby producing a global
emission benefit. (...)[They also] can be designed to deliver the same ambitious mitigation outcomes. However, when
the amount of actual output deviates significantly from projections, absolute and intensity caps set with comparable
intentions could produce very different mitigation and cost outcomes. If output is higher than projected, then an
absolute cap will force more mitigation at higher cost than an intensity cap, and an intensity cap will allow emissions
to rise. In other words, under growing output, absolute caps place the risk on compliance cost and intensity caps place
the risk on emission outcomes. In contrast, if output is lower than projected, then an intensity cap will force more
mitigation at higher cost than an absolute cap, and an absolute cap will be relatively less binding on emissions. Along
the spectrum between the emission certainty offered by an ETS with an absolute cap and the price certainty offered by
an emission tax, intensity caps lie somewhere in the middle."

Motu Economic and Public Policy Research and the Environmental Defense Fund, to be published

(or sector) is then recalculated.
— Discussion: relation between emissions and economic variables in the Brazilian context

This section will seek to conduct an exercise in order to evaluate the applicability of a relative cap for the Brazilian
case and for the EPC ETS. It is important to notice from the outset that the limited availability of public data makes
this exercise merely didactic.

19 The marginal cost of abatement is the cost of reducing a further unit of GHG emissions. The marginal benefit is the benefit generated by that
reduction.

20 This argument is particularly strong in the case of industry operating in international markets, where foreign competitors aren’t subjected to
the same regulations on their emissions.

21 As occurred with the Shenzhen ETS, which uses a relative cap.
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As previously mentioned, it is possible to conceive of a relative cap in a simple scenario, an aggregate or global
scenario, as well as more complex scenarios, with disaggregate information, at sectoral level and even individually.
It should be noted straight away that, should there have been more reliable data available, the more disaggregate
(at the productive/installation plant level), the better the design of the ETS, for in order to achieve this the
peculiarities of each “economic agent” would have been taken into account in the formulation of the rules of the
game.

The first step for the use of a relative cap lies in the definition of the economic index to which the carbonic intensity
indicator will be pegged. It should be stressed that this index must related to the level of emissions, given that the
total volume of ETS emissions (of each sector or each participant) must be adjusted according to this variable. For
this exercise in which we are considering the national level, we shall empirically test the relation between GDP and
level of emissions, as proposed by Ellerman and Wing (2003). The following graph (Graph 9) shows the evolution
of total CO2e emissions in the country and the real variation rate of national GDP, between 1990 and 2016%.

Graph 9. Evolution of the total volume of GHG emissions (CO,e (t GWP)) and real GDP variation rate, 1990-2016
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To confirm this, we turn to econometrics?3.
EmissBes —+—PIB It is expected that the coefficient associated
Variable Coefficient St Error to GDP should be positive, significantly, and
PIB 0.000%* {0.000) that the R? of the regression be considerable, as that would suggest a
positive correlation between GHG emissions and GDP, and that the

N 27 share of variation of emissions explained by the GDP is considerable.

:m 23251 Table 2. Results of the Estimation: Emissions =b.GDP + e

Significance Levels: *: 10% **-5% *%*: 1% As expected, the coefficient associated with GDP is positive?*, highly

significant?®, and the explanatory power of the regression, represented
by R?, is considerable.? The fact that the GDP associated coefficient is small in absolute size does not cause concern
as the standard deviation is even lower. This is confirmed by the high significance of the coefficient.

The conclusion is that GDP is a relevant economic variable in determining the volume of GHG emissions of the
country, and therefore justified in its use as a denominator of the carbonic intensity indicator.

22 GDP data from between 1990 and 2014 are from the DEPEC of the Central Bank. For 2015 and 2016 we used GDP projections from the Focus
do Banco Central report of September 2015. Emission data was taken from the SEEG site for the period 1990-2013 (.br/tabela-geral-de-
emissoes/" http://seeg.eco.br/tabela-geral-de-emissoes/). For the period 2014-2016 we made an estimation of linear trends, based on the
previous trend and subsequent evolution of GDP.

23 Using the Ordinary Least Squares method, we ran a regression taking general total of emissions as a dependent variable and GDP as an
independent variable in our estimation.

24 Should it have been negative, we would have the indicative signal.

25 ¥** means that the GDP associated coefficient is significant at the level of 1% significance, the highest commonly used.

26 R? representes the ratio of the sum of the squares explained and the total sum of the squares, and is commonly interpreted as the explanatory
power of regression. That is, how much of the evolution of emissions is explained by GDP growth.
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This being established, the next step is to verify what data would be necessary for the implementation of a relative
cap. In the more aggregate case, only data about the economic variable (GDP), aggregate data on GHG emissions,
and a reduction target would be needed. The first two are available and the latter would be defined by the

regulating body. Henceforth the design is actually
implementable.

It is interesting to verify what would happen in the case
of adopting this ETS design for companies participating
in the system in 2015. Taking as a base economic
variable the GDP forecast at the beginning of the year,
which forecast a growth of 0.5%27, and assuming that the
latest GDP forecast, which foresaw -2.97% growth? will
materialize by the end of the year, it can be concluded
that the intrinsic ex-post adjustment of the relative cap
system would reduce the quantity of available bonds by

Alberta: an emissions trading case study, IETA, 2015
"Alberta’s program sets a facility-level emissions intensity
goal, as opposed to an absolute cap on aggregate emissions.
Facilities’ total annual emissions are divided by their total
annual production. As such, the program allows the increase
of GHG emissions annually as production expands so long as
the facility is able to reduce GHG emissions per production
unit through flexible compliance. For facilities existing in
2000, the goal is to reduce annual emissions intensity by 12%

below a baseline established using 2003-05 averages for
emissions and production.

The baseline for new facilities is established during its first
three years of commercial operation. Importantly, Alberta’s
SGER does not have a declining absolute target for facilities
over time, but instead requires facilities to meet a constant
emissions intensity target each year. The compliance
obligation for these facilities begins at a 2% reduction per
year, starting in the fourth year of commercial operation, and
tightens by 2% each year until a 12% reduction target is
reached (over a six-year period).

In 2013, Alberta’s program covered 108 facilities in 13
economic sectors and encompassed 50% of Alberta’s GHG
emissions."

3.47% by the end of the cycle, thus making it more
difficult for companies to meet the target than in an
absolute cap system. This greater difficulty is natural,
given that the country is currently in an economic
recession.

However, it is fundamental to assess whether this design
is desirable. If, on the one hand, its simplicity facilitates
the elaboration of the rules of the game and the
interpretation and obtaining of reliable data, on the
other hand it ignores sectoral and individual
heterogeneity, which are extremely important as
carbonic intensity and annual growth rates are
considerably different among sectors. To illustrate this
fact, it is sufficient to think of the carbonic intensity?
and growth rate of 2014 of two sectors: financial services
and manufacturing. The heterogeneity of the relevant variables between these sectors is vastly different and yet
the aggregate design would treat them homogenously®. Therefore, in order to treat agents involved fairly, a more
disaggregated design is required.

Alberta: an emissions trading case study, IETA, 2015

The most direct disaggregation of the previous case would be to consider the different sectors of the economy in
the analysis. Following the previously developed line of reasoning, sectoral GDP can be used as the economic
variable to which the carbonic intensity indicator can be pegged. In this case, as well as the sectoral GDP data,
emission data per sector of the economy would also be required. However, the classification of sectors in terms of
GHG emissions available on the SEEG — Estimative System of GHG Emissions®! doesn’t correspond with the sectorial
classification of the IBGE, in which the data for added sectorial value is classified, making the exercise unviable at
this time®2.

The finest level of disaggregation, which would allow for a more detailed consideration of the existent
heterogeneity among economic agents, is the level of individual disaggregation. In this case, the economic variable

27 Focus Report, Banco Central, 02/01/2015.
28 Focus Report, Banco Central, 09/10/2015.

31 Data of the SEEG was used (http://seeg.eco.br/tabela-geral-de-emissoes/), as this is the most current emission data available.

32 For example, SEEG sectors of Conservation and Use of HFCs simply don’t exist in the IBGE classification. Furthermore, the “Sanitation” sector
in SEEG has as its closest IBGE equivalent “Production and distribution of electricity, gas, water, sewage, and urban sanitation”; yet the SEEG
classification doesn’t have sectors for water and gas. Thus it is not really possible to consistently match available data. See the appendix for a
matching table.
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to be considered would be the added individual value, or even physical output. As such, data about volume of
individual emissions and added value or individual physical output would be required. Once again we are up against
the data barrier: it is not in the public domain. Thus, this type of design, despite being desirable, faces an
information barrier that must be overcome for its adoption at national level.

BOX 4

"[Intensity caps] introduce some additional technical and administrative challenges. For example: Intensity targets require
data collection and reporting on output as well as emissions, which can introduce further complexity, error margins and time
lags in determining emission outcomes.

Intensity approaches remove the reliance by policy makers on output projections to predict the cost of a cap. However, they
impose the need to explicitly select appropriate intensity metrics, and this can be a challenging process. The appropriate choice
of metrics will vary according to sector coverage, the availability of data, and the objectives of the ETS.

used. When multiple sectors are covered by an intensity cap, then the output metric of GDP may be the easiest to apply
universally. Otherwise, a bottom-up multi-sector cap could be developed using sector-specific commodity metrics. "

Motu Economic and Public Policy Research and the Environmental Defense Fund, to be published

— Relative Cap in the EPC ETS

As an exercise, the EPC ETS can be taken as the scope for the design of a relative cap, given the data of the
companies taking part in the initiative. In this case, we have individual GHG emission data and, while added value
or physical output data of the companies isn’t available, there is other data that can serve as a proxy for physical
output®, such as hours worked, energy consumption, among others. This data is far from ideal, but elaborating a
hypothesis in which the variables available actually function as proxies for physical output, and bearing in mind the
limitations of the design under the present circumstances, the exercise can be performed.

The level of aggregation chosen for the relative cap exercise in the EPC ETS was sub-sectoral, since the units of
measurement of the economic variable available at that level, for the calculation of sectoral indicators, are the
same and therefore comparable.

The following table presents the subsectors and their respective base year (2013) Scope 1 GHG emission data, the
value of the economic variable used, and the carbonic intensity indicator. In addition, it presents the target of sub-
sectoral carbonic intensity for the present year (2015)%** and the ex-ante target for volume of GHG emissions,
induced by the target of carbonic intensity and by the economic variable of the base year, which will be updated
at the end of the cycle in accordance with the performance of the economic variable in the current year. It's
important to note that this target, in terms of volume, as well as being preliminary, has the purpose only of guiding
the actions of companies, as there is no obligation to fulfil said volume.

Table 3. Design of the sub-sectoral relative cap of the EPC ETS 2015

Sub-sectoral Design — Relative Cap EPC ETS 2015

Subsector: Telecom 51,151.40 Revenue 241,286.00 0211995 | 0.186556 | 45,013.23
Generating Unit
Subsector: Financial 3950232 | consolidated e oo 64104272 | 0.0000001 | 0.0000001 | 34,841.24

Revenue

33 Only one EPC ETS company has not made a single proxy available for physical output. It is the only company in the Household Appliances
subsector, and for this reason will have to be excluded from the exercise.

34 This target was defined as 88% of the base year, as with the current absolute cap. The difference is that with the current case, that 88%
pertains to the carbonic intensity, whereas with the absolute cap it pertains to the volume of emissions.
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Subsector: Fleet and 327.21 A2 Clr 693.00 0472165 | 0.415505 287.94
Benefits Management Employees
Subsector: Paper 791,111 Produced Paper 3,330,817 0.237512 0.209011 696,177.29
UL CIEEED | ) o g || (CelmlmeiEs] 1,931,387.00 0.197943 | 0.174190 | 336,427.61
Cellulose Cellulose
Subsector: Forestry 82,486.18 | Wood Harvested 8,324,548.00 0.009909 0.008720 72,587.84
Subsector: Generation 1,646,375 Energy 47,553,865 0.034621 | 0.030467 | 1,448,810.31
Generated
.. . Energy
Subsector: Distribution 207,084 L 2,753,271,991.78 0.000075 0.000066 182,233.92
Distributed
i 28 Sl AIEUIEE 16,898,502.00 0.570773 | 0.502280 | 8,487,784.88
Petrochemical 9 Products
Subsector: Steel 11,046,281 | Steel Produced 4,564,579 2.420000 2.129600 9,720,727.28
Subsector: Cement 7,079,213.1 Cement 12,664,066.00 0.559000 | 0.491920 | 6,229,707.53
0 Produced
. Finished
Subsector: Cosmetics 5174.73 e 156123451 0.000033 | 0.000029 4,553.76
Subsector: Battery 45,082 Amperes 531,576,961.00 0.000085 | 0.000075 | 39,672.09
generated
Energy
Subsector: Transport 58,765 1,523.00 38.585305 | 33.955069 | 51,713.57
consumed
Subsector: Nickel 895,873.18 Mas;r’:)?lfcetssed 2,225,408.23 0402566 | 0.354258 | 788,368.40
Subsector: Iron 1.471.215,0 Mass end 299,795.00 4.907403 | 4.318515 | 1,294,669.20
0 product
Subsector: Construction 727.451,55 | Hours of Labour 175,221,797.66 0.004152 0.003653 640,157.36
sl\;l‘;?;:‘l’sr‘ Construction | ¢ 180,11 | Pieces produced 30,563,149.56 0.006416 | 0.005646 | 172,550.50

We can see that subsectors with the highest GHG emissions in the base year, Steel and Petrochemical, emitted
11,046,281 and 9,645,210 tonnes of CO2e, respectively. Naturally, these are the subsectors with the greatest initial
allocations of allowances, 4,860,364 and 4,243,892 for Steel and Petrochemical respectively, and with the greatest
relative caps in terms of ex-ante volume, 9,720,727 tCOe and 8,487,784 tCOze, respectively.

The subsector with the lowest volume of GHG emissions in the base year, Benefits and Fleet Management, emitted
only 327 tonnes of CO,e. Note that the difference in emissions between subsectors is considerable, and is
accentuated by the fact of it being a simulation that includes sectors which probably would not be included in a
regulated ETS: the greatest emitter emitted approximately 33,759 times more GHG than the lowest emitter.

This illustrates the limitations of the more aggregated relative cap design. As expected, the subsector with the
lowest level of emissions is also the one with the lowest initial allocation of allowances, 144, and with the lowest
expected ex-ante volume of emissions, 288 tCOze.

In terms of the carbonic intensity indicator, the least carbon intensive subsector, that is, with the lowest value, is
financial, with 0.0000001. This is due to two main reasons. First, the service sector in general, of which the financial
sector is a part, is known for having low carbon intensity. Second, the subsector’s economic variable (Consolidated
Revenue) is of the order of billions, which further dilutes the indicator. The subsector with the greatest indicator
of carbonic intensity is Transport, with 38.58. The rationale for this value follows the same previous logic: in
addition to being known for being carbon intensive, the economic variable (Gigajoules) is in the order of thousands
(only 1,523), which doesn’t substantially dilute the indicator.
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This exercise illustrates how the application of a relative cap at a global level doesn’t capture the discrepancies

between the possible sectors to
be considered in an ETS. The sub-
sectoral design of an ETS,
although more complex, tends to
be more adequate in the measure
that the particularities of each
participant are taken into
consideration. As such, a greater

proximity between economic
variables and a greater
correlation with GDP are

necessary for a relative cap to be

“I am afraid there is no clear answer for that. In other words, | do not think there is a
right or wrong method, nor a more appropriate method to address a particular
concern. | have already seen some people arguing that a relative cap based on carbon
intensity could be more appropriate to address sudden changes in macro-economic
conditions, or to better incorporate a heterogeneous group of companies /
installations. So far, | have not heard any argument sufficiently structured to
corroborate that, and | am still convinced either approach would require mechanisms
that provide flexibility for a well-functioning “market” and for the system to respond
effectively to changes in external conditions.Having said that, | am not advocating for
a better functionality of the absolute cap either despite the fact so far it has been
favored worldwide. At the same time, | am curious to better understand the

adopted consistently in the EPC | companies motivation to propose such change. With that information, we might have
ETS. a more focused discussion.”
Alexandre Kossoy, World Bank

6.0 Conclusion

In the context of an emission trade system, numerous variables must be considered for the definition of a cap (be it
relative or absolute): environmental benefits, costs, relation between economic growth and GHG emissions, and the
level of acceptance of participants in relation to the cap type.

Establishing a reduction target won’t be easier with a relative or absolute cap. In a scenario where GDP is greater than
expected, an absolute cap will make the demands of the program harder to meet. In a scenario where GDP is lower
than expected, the relative cap makes the reduction target harder to meet.

The ambition of the target is more important than the chosen cap format for an emission trade system, since in either
case the parameters must be defined and adjusted so as to guarantee the environmental objectives. Reliable
disaggregated data (per productive plant/installation) is fundamental for the definition and calculation of the cap.

The EPC ETS 2015 has been operating with an absolute cap of 30,782,427.30 tCO2e with a global reduction target of
12% of the total of Scope 1 emissions (direct emissions), 34,980,031.02 tCO.e, of the 25 RMOs that are participating
in this second operational cycle.

The first months of operation were characterized by a ‘heated’ market. From March to August there was a
considerable number of transactions on the secondary market, with a significant appreciation of bonds. In the first
allowance transaction, the price was Ec$ 25, by the closing of the first semester it was Ec$ 32. It should be highlighted
that after a few months, the offsets were being traded in higher volumes than emission allowances. Furthermore, in
all auctions demand outstripped supply by 50% on average.

The fact that 64% of RMOs were already in possession of a volume of bonds of above 50% of the required estimate
for meeting their targets indicates that the companies are, in this cycle, more willing to operate than in the past cycle,
this first EPC ETS 2015 semester being characterized by a higher liquidity in comparison with the EPC ETS 2014. The
most commonly used strategies were: diversification of portfolios with offsets, market monitoring and purchase at
the moment bond prices were below average; and active participation in the primary market.

An important opportunity for optimizing financial resources was missed by RMOs: the futures market. This market
offered the possibility of buying allowances at the price of EcS 31.00, however some RMOs chose to acquire their
allowances on the secondary market at a higher price. The non-movement on the futures market indicates that the
knowledge and experience of the financial area of these companies isn’t being brought to the elaboration of strategies
in the EPC ETS 2015.

This non-usage of the futures market and the results of the financial indicators of the RMOs show that financial
efficiency isn’t yet the focus of attention. There is still a low number of RMOs who identify opportunities for financial
gain via market speculation.

The tendency for the next months is for bonds to appreciate further, once approximately 91% of the cap has been
released and 36% of RMOs have acquired less than 50% of the volume of required bonds for meeting their target.
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An important observation is that SMOs played a fundamental role in the first months of the EPC ETS 2015, conferring
liquidity to the market. They participated in 100% of transactions, either buying and/or selling bonds. As such, they
are indispensable actors in the simulation, promoting learning in the measure they move the market and stimulate
trading.

The movements, dynamics, strategies and perspectives of the EPC ETS 2015 point to a market that has been offering
opportunities for RMOs to reach their targets, as well as providing important lessons. The advances in the

performances of RMOs make the EPC ETS more robust, which in turn augments the potential for learning for all actors
involved.

In 2016 the third operational cycle of the EPC ETS will take place, the last in the first phase of the initiative. In addition,
proposals will be elaborated along with participating companies on how an emissions trading system in Brazil could
be designed, taking into consideration the context, composition, and competitiveness of the Brazilian economy.
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