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Abstract

I . Background and Purpose

[ ] Discussion about the accounting system concerning free or
auction-based emission allowances in connection with the
implementation of the emissions trading system as a means

of dealing with global warming.

O Major developed countries, including the EU, are discussing the
accounting system but have not yet reached an agreement on

clear-cut criteria.

O With the implementation of the emissions trading system, it will
be necessary for businesses and stakeholders to set up a proper
accounting method concerning the acquisition, use, and transfer of

emissions allowances.

IT. Major content

2. Emissions Trading Scheme and the Legal Nature of

Emissions Allowance

[] It is urgently necessary to set clear-cut accounting methods

based on discussion of the legal nature of emissions



allowances in order to ensure the emissions trading system is

implemented in earnest and firmly takes root.

O Emissions allowances may or may not be viewed as assets, de-
pending on their legal nature and whether ultimately they are free
or auction-based, which will determine what kind of accounting

methods to be used.

3. Accounting Standards for Emissions Allowances

[] There is no internationally-agreed guidance on accounting
standards for emissions allowances and diverse accounting

standards emerge in different countries.

O The International Financial Reporting Interpretations Committee
(IFRIC) of the International Accounting Standards Board (IASB)
withdrew IFRIC 3 and different European countries use different
standards. For example, the Netherlands, France, and Portugal re-
cord emissions allowances as intangible assets and Germany and

Austria record them as inventory.

O In U.S., some states have emissions allowances. Following account-
ing standards for sulfur dioxide (SO2), allowances are recorded as
inventory. Free-granted allowances are recorded at cost and pur-
chased allowances are recorded as fair value. There is no guidance

from FASB.



[ ] We review the draft of accounting standards for emissions
allowance issued by Korea Accounting Standards Board from
the perspectives of an impact on financial statements, reality
of trading market for emissions allowance, distortion on cost

of goods sold, and consistency of accounting standards.

O Free granted allowances are recorded at a zero basis, which mini-
mizes the impact on financial statements compared to an alter-

native of recording it at fair value

O Revaluation of allowances are not allowed considering inactive

trade market of allowances.

O The difference between purchased price and sales price of allow-
ances is recorded as deferred income (a liability). This minimizes

distortion of cost of goods sold.

O Borrowing of allowance are recorded at fair value. This increases
cost of goods sold in a borrowing year and reduces cost of goods
sold in a lending year, which minimizes distortion of cost of

goods sold.

O Value of liability is matched at the value of allowances except in-

sufficient allowances in which case liability is recorded at fair value.

4. The Economic Implications of Applying Different Allocation
Rules and Accounting Standards to Emission Allowances in
Emissions Trading System



[] The Act on Allocation and Trading of Greenhouse Gas
Emissions Allowances, which legally binds the implementation
and operation of the Korean Emissions Trading Scheme
(K-ETS) scheduled to begin on January 2015, explicitly
mandates that trading of emissions allowances in the market

be done in a way of fairness and transparency.

O It implies that neither the participants’ decision-making or market

position should not be affected by the K-ETS.

[ ] If a firm, however, behaves in an imperfectly competitive
fashion, then the participation in the K-ETS might change its
financial position by changing debt-capital ratio, due to the
way of allocating, recognizing, and appropriating emissions
allowances, resulting in that the firm might face a different
borrowing rate in capital market compared to the one without

the scheme.

O Considering the fact that there is no internationally-agreed guidance
on accounting standards for emissions allowances, it is very likely
that the firms in the scheme would apply different accounting
standards from one to another, leading to different as well as un-

anticipated consequences in market outcomes.

[ ] In Chapter 4, we investigate theoretically how the allocation,
recognition, and appropriation of allowances could affect the
firms’ financial structure in the scheme using a Cournot

duopoly model. Our theoretical results are as follows:



As firms’ borrowing rates increase, both their production and re-

duction investment decrease (Theorems 1 and 2).

The effects of increase in borrowing rate are, however, not clear.
On one hand, the increase in production costs due to higher bor-
rowing rate suppresses production, resulting in smaller emissions.
On the other hand, the increase in investment costs due to higher

borrowing rate hiders firms’ emissions reduction efforts (Theorem 3).

In the case that firms do not retain revenue from selling allow-
ances, borrowing rate becomes higher as the initial debt ratio is
higer, the quantity of free allowances is smaller, or firms appro-

priate the value of allowances higher (Theorem 4).

The higher the borrowing rate is, the smaller the consumer surplus

becomes due to the increase in marginal cost (Theorems 5 and 6).

The producer surplus also becomes smaller as firms’ borrowing rates
get higher. Moreover, the magnitude of decreased producer surplus
becomes larger, as imperfect competitiveness worsens and the price

elasticities of demand and supply are inelastic (Theorem 7).

The effects of higher borrowing rate on environmental damages is
not clear. On one hand, higher rate decreases production and
emissions. On the other hand, higher rate increases the costs of re-
duction investment, leading to smaller effectiveness in per unit

emissions reduction (Theorem 8).

Finally, the ultimate effects of increased borrowing rate is not the-

oretically clear, because both consumer and producer surpluses de-



crease while the direction of change in environmental damages

(Theorem 9).

We also compare the theoretical results with the numerical
simulation results for several scenarios stylized from the
various characteristics of the scheme. The results strongly
show that the way of implementing and operating the scheme
could indeed affect the participating firms’ competitive
positions by changing their financial status in capital market.

Some important results from the analysis are as follows:

Compared to the case with no scheme, introduction of the K-ETS
unanimously decreases market production. The decrease comes dis-
proportionately more from the firm with higher emission co-
efficient, which confirms that the scheme achieve the optimal re-

sults in a cost-effective way.

In the case of free allocation of allowances, if a firm recognizes
them as intangible assets and appropriates them to have ‘zero’ val-
ue, its debt ratios remains unaffected, therefore experiences no
change in its borrowing rate in capital market. However, If a firm
appropriates the allowances for a non-zero market price, its debt
ratio gets lower, resulting in a lower interest rate in capital
market. With free allocation of allowances, the higher a firm ap-
propriates them for a market price, the larger the effect on its fi-

nancial position would be.

If allowances are freely allocated using a benchmarking method

rather than a grandfathering one, the firm with relatively lower



emission coefficient could secure more allowances than it actually
needs, leading it to make profits by selling them in the market,

therefore improving its financial position.

O In the case of auctioning allowances, if a firm sells them and
keeps a part of the revenue as retained earnings, the higher the
proportion of retained earnings is, the lower the debt ratio would

become, resulting in its favourable position in capital market.

[] Our numerical simulation also shows some pertinent results
about how strong the behavioral incentives for firms in the

scheme are. They are as follows:

O Auctioning allowances give firms the strongest incentives to use

accounting system in a consistent way.

O Firms’ emissions reduction efforts would be highest when allow-
ances are auctioned or freely given with appropriation of a

non-zero market price.

O The borrowing rates for firms in capital market are most sensitive
in the case of auctioning allowances, while free allocation with ap-
propriation of zero value gives the weakest signal to capital

market.

[ ] In conclusion, the K-ETS is very likely to change the financial
positions of the firms in the market, depending on the ways of
allocating, recognizing, and appropriating allowances, therefore

resulting in changes in the price and quantity of individual



firms as well as of market equilibrium and firms’ emissions
reduction efforts. These results are first derived from the
theoretical model and then are confirmed by numerical
simulation. Therefore, it is very likely that the K-ETS would
place some firms in more favourable situations over other firms
in capital market by changing their borrowing rates differently.
As a result, the social welfare are highly likely to be affected,

against the original intentions of the regulatory authority.

Ill. Expected effects

[ ] It is expected that discussions concerning the establishment of
a new concept of emissions allowances, the accounting
methods to be adopted for the relevant transactions, and the
economic effects thereof will contribute to the preparation of

accounting criteria for businesses.

O Establishment of emissions allowance-related accounting
criteria is a precondition for invigoration of the emissions
allowance-based carbon market and could ensure the
emissions trading system takes root and is operated

actively.

O Establishment of emissions allowance-related accounting
criteria will lead to transparent and fair transactions by

business entities.



» Key words: Emission Trading Scheme, Emission Emissions
Allowances, Allocation, the Legal Nature of

Emission Allowance, Accounting Standards
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74) FHPHAAME B 7P = UREA o R o] 24 7} 84 ¢t} “LICENSE a right granted
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permission......Because a license represents only a personal right, it is generally not
assignable.”,p296, Baron’s Law Dictionary 5th Edition(2003); 3|3}, ko] R34, 50
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75) e, ko] WA, 50 % OFE.

76) EU ETS Directive 2003/87/EC), Article 3(a) Definitions

For the purposes of this Directive the following definitions shall apply:

(a) “allowance” means an allowance to emit one tonne of carbon dioxide equivalent
during a specified period, which shall be valid only for the purposes of meeting the
requirements of this Directive and shall be transferable in accordance with the
provisions of this Directive;

77) EU ETS Directive 2003/87/EC Article 3 (Definitions)

For the purposes of this Directive the following definitions shall apply:
(a) "allowance" means an allowance to emit one tonne of carbon dioxide equivalent
during a specified period, which shall be valid only for the purposes of meeting the
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requirements of this Directive and shall be transferable in accordance with the
provisions of this Directive;

78) M.J. Mace, "The Legal Nature of Emission Reductions and EU Allowances: Issues
Addressed in an International Workshop", 2 JEEPL(Journal for European Environmental
& Planning Law), 2005, at 123- 124.

79) FIELD®} Baker & McKenzie7} 2004 5€¥ 25-26¥] %= King's College®l 4]
‘International Workshop on the Legal Nature of Emission Reductions’S 713 s}
(http://www.field.org.uk/files/LNA%20Background% Paper.pdf).

80) M.J. Mace, id, at 125.
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82) 42 U.S.C. § 7651b (f) (Nature of Allowances)

83) -+ does not constitute a property right. $FH w2 o] e H A 7] (Clean Air
Act)oll A AHgRIHER] 22 IS AASHHA, o} ikrb~(S02)e gk wiE A
E 3o, o wiEde AdAd #ASAE A (property right)o] o w] &3] 7k
A(license to emit)®] &l 7743} T}

84) ACES #|724%.
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HjEAA A F (I8t ‘=Y vlEdAHAH, Gesetz iiber den Handel mi
t Berechtigungen zur Emission von Treibhausgasen(Treibhausgas-Emissionsh
andelsgesetz: TEHG))E A|43lATES®) W A3z A3 A= wj&¢

o] A4 wlj&E 7 (Berechtigung)= W% 3]7HEmissionsgenehmigung)©]

85) o]y, ool WA, 56-7H FE.

86) Palazzolo, Regulatory Takings Decisions and Theri Implications for the Future of
Environmental Regulation, TUL. ENVTL. L.J., Summer 2002.

§7) “¥H¥l Folwre WEHEFES MR F dov, e A oAU ¥ @
AAA = GTHOR o] HF F Tk

88) Gesetz iiber den Handel mit Berechtigungen zur Emission von Treibhausgasen (Treib
hausgas-Emissionshandelsgesetz-TEHG), 21. Juli 2011 (BGBI. 1 S. 1475).
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AkIA L BAR L, FAAE o)k Bd B ste] WYY 2
4 5 o= yddo] #FAS Zr=A7F EefA A €Uk Burgi, Grundprobleme des
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91) S. Wagner, Beschaffung von Emissionszertifikaten durch offentliche Auftraggeber,
NZBau, 2007; #Hi=3], $Fe] =1, 979 A&

92) Constant Djama et Isabelle Martinez, "La comptabilisation des quotas d'emission de
gaz aeffet de serr: véritable incitation de lutte contre le réchauffement climatique?”, "
Programme du L'association Francophone de Comptabilite,, 25 Mai 2007; ©|3¥ 5, “*~2&
2 WEd AdAY] A3t AA, TR AT, AI32E AllE, 2010, 39 AU

93) olF, «EF wiEd Al S AR, TR AT, Al2E AlE,
2010, 3.
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94) olF g, “EFA wiEA AAL] FI AARRT, TEAHAT, AR2d Az,
2010, 3.

95) Raphatlle Gauthier, ‘“Note sur le statut juridique des quotas”, Réseau Action
Climat- France o] Fg, oo =F 4ol A AjlE.

96) o]F-&, ] =, 3W.
97) olF5, & =i, 64,
98) H %I, Ske] =<, 432,
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(Art. L.229-18-1-1 du Code Monétaire et Francier. &7 %1, 9Fe] =1, 432 A #21-&)
100) Matthieu Wemaere and Charlotte Streck, “Legal Ownership and Nature of Kyoto Units
and EU Allowances”, in Legal Aspects of Implementing the Kyoto Protocol Mechanisms
35, at 50(David Freestone & Streck eds., OUP, 2005).; Matthieu Wemaere, “Legal
Nature of Kyoto Units”, The Kyoto Protocol and Beyond A Legal Perspective, available
at <http:www.unisi.it/dipec/ELT/kyto/Wemaere.ppt>
101) Karl Upston-Hooper, United Kingdom Questionnaire Response p.37 in Overview
Report; Legal Frameworks for Emissions Trading in the European Union, 2006.
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No. 844, 2006. 26W; i 5%, “HEHMHEES| 2 6 < DIEMEREE”, "T&RiEH F15, No.
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rights”, London: International Accounting Standards Board.
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2015 12€ 31¢ 970 1,020
20161 3€¥ 31¥ 900 -

- 20154 129 3199 EQlEL 0%= 7FA S

(20159 10¢¥ 19)
- 3AIA ] S

* 2015 10€ 1¥€9 A=A FA7IA= “0vdolth miEda=

SeE A9 A0 o] e AFe AR owel R}
el Folow uwAgle] Aelo] «ro] Hrme WMol 37)4eS
SeelA g

(2015 12€ 319)

GhH A AEE A 6,000 ()  IAAFEH 7)ol 6,000
* AAA A Fol] A IZ7FAR}o)(=W1,020-W1,000)°] tEF #7}o]elo]
syetE R 30080 Sgete BAdER LS Q1A A,
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2hy SAAEAGEA 36,000 _ ’
&b IAEA (th 5o E A A e
* AEAY A AAe] AEIFAW900)0]  AlekAle] AE7HA
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A4z a2l sAA A B3 =2 FA A oy

AAEE T 2% FAFL Ak o/1A FHFT FPeA
EHe 2A7bs Ao we Riol WEAANA 4§ PR 76
REZ, AT QA BReA BuE 4 JEE ARE At
Ae engn Agelw Aass Bol MEAARAR A4 o - 3
2717, F9) - Tl QAL AE - AR A9 AAA 9ol
olupx BT Lol nA, WEAe TP w Al o] A%
AulEe] WAEA e Tyei TR ARE Qs

]

= oln(| AR, 2014).

7Ie]l miE®a wiEsd B 2 AW A2 71 AFAl el
o] ARZANA Agd. A2AE F7PAbE 2 ETSl o] 8
+ 719=9 A (performance)E I}etstal, o]& HlY
of g FAE AAE Aotk oE 59|, ETS®E
3 & olefgh ARdol AfFAlEel ==
Arbgol Ble] ¥ e AlEdE ¥ B FARES AR
o U 2 Aelth 19k Wit ETS FHo7idEel AF-A A9
(financial position)”} ETS o Bt} oFsly a1 o]t ARA o] ) F-A|
o] Wistm =ednhd, o= AEAPC A AN dw A ofste
AAEoZA ETS HFS 7Idsel vlsiA =olefe A 2 Zolth

SHAIRE ETS #7F 719 &0l visde] g3 B 2 AHE o9
s|AA Al oF eF=Adl dal= o3 g A" vt gle @
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A4z a2l sAA A B3 =2 FA A oy

1960). Z= g9t "HsIA #AH e Ade] HEAd 54
'(independence property) &=, Wl &3] 7} 3+ A (cap-and-trade  system)©l] A]

A HE S HE @34y olr, o] Ayl HjE3] 78k = (allowances) S

P
N
2
2
o,
N
=
Mo
3o
s
>y
S
=
i
P‘L
i)
I

54 2150 s5ddud,

Q- Ao § - A} zpo]E Ay R A} ETSY Hxs Ex v
Ast(el)o] AAR F, 1o ASsle] %) wiEWo] gy, g

g wEde AIE olFoiA= dakE AAA "d ot <ad
X

9>of| A F AZol, WEA F HNE MEAY AP 2F
3o o8] AR wEYS(el)9] F(=Pxel) o2 HAHT

<3 9> WA 7443 wEde F7HA

MAC
Aggregate
Cap
Z/
P
Total
Allowance Abatement
Value Costs
Aggregate

el el Emissions
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BHAAAE $H AN A1) JUE Sa wWED AU el
Ao FF77e] g8 & di BAZ WYANG, B Eol, A%
AE e 742 7ge wol MEAs B e s ° ol

2 7z
AR YAstel AL g Aol MED B UFEA o

A S B% BoleY S Yk olsh MR AFA L A

Zgel MEAe] FulAR, fa BHee Aree] HES AA

et RE V|YdEo Ay AR 7AAAHHEESE BeEta Q7] ulE
o, Alvj4 7Id5el Al AT Flo] fI=F = stA Z7]
HjEAS wadwe dgowt vEards 94T 4 Slth(Hahn,

1984).

123) FEAFT MED Aol AR 98 & A BAZL Baksach AuH )
o] MEHAGE AN & AGAN FEAFAAE o5& Hstel S
A%, Atane A4S 2u JUIYER sl F v ganyel % ARrES
A WED 0% Bl FriAEe] JAuES Fol 2Y 5 U] wRelnh
of A%, AMA Ade FEAGT A QA B A A o BE e
8 AEClAY B 2o B Aelth AW el x7le] MEHARES WA
2aha aed FA ebe, SRS wol Abel & AelnE AANFAA A
sk 038 BEHQ wEe] o] Fold FE AR, AujH s1ge] wjEH D
S8 ol wohlo] WAt ATk, AFA MO Qs AEHQ wje] o
FolA 4] ®a Aol U otsha Zoluk
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A24d 7| Fd HE

= SHER ST 7|50l 44 ApdolAe g~a 819l
= TgHoRE AForA VdY AA W AE FEANE F 3
+ AEES A 7HRAE FEeE bb BHUS EPA, 2006). L Foll A
58] 5 gt A== AHEH]E(cost of capital)®] st &% W
Holth, 8 87 el @ JoE Hole 7|gEe] AHEAG FIHA)
oAl 18A] Zgk g Eel HlEA Aoz @ s FA
o7 ANY= B, i 7S BATVIAE Blsi 1Y - FA - 5

ZY(financing)= A HstA & =+ U
= m
= N

~
2+ Johnston, Sefcik, and Soderstrom(2008)°l &]&f o] F
< wWjEdo] AEAFANA THAE AR RS F Ue

—_L
249 ABSANNLAE ANT F29), W] AHEAMEo] WG

S S02 MEY ATl ANuAYS FAFHAG 1 A, wWE
S wol BAT J19Y5S 1Y FHEAS Bo| st AYFS
71999 AAZHA7} w0 e ol ARAGA 719e] 7S
BAg W, A9 7199e] wAd ME] AN Brho] wg
B9ee HolFE A7 Ak w3 7190l AnAge] e
3 MES TURE AT

i
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A4 MED SAAL Bg =ele] BAH o

Ertimur, Gonzales, and Schipper(2010)< ¥l & 3] 7} 3+ = (allowances)?]]
st AT W2S FASBC] 7Y S(FASB's Conceptual Framework)
of we} 7|EWAoR AT H, olE A FH(net approach),
IFRIC3 A<, 28 ofabe] A9 WAy} mlasieley. 3jA| A2
2le] Wsto] wel 7[PES AFAZ FAACE BAAHORE F9
sk Wslry WAy EA], AHEAIGS wEE] ek A Hefo| wE 24k
I BAE o' Aow WolZol=AE A HEY] 3|4, "= SO2
L2l 19932009 713F T A2 567l EIEES] wUIE T
8 AFAREE o8& AlEHIA
718 Ao zpol= ARt
E(return on assets), L2

al
& Fa ARAREA oI Aolg

ﬂ‘m

o

AR A A, 7] E

=)
~
FE-A)H %(debt -equity ratio), A2F 9]
H

2

_E

E
Y
ﬂHN
i
o,
ot
é
_r&
ol
1>
2
2 D,

7] A A|(standard setting)7} ZEFHA| A =tiA, 7]
AHEEA Ql(voluntary) A 0= o 7hgAdo] Frh o E &, W=
A 71, 19901 574 %3 (the Clean Air Act of 1990)]l
SO20l thgh wj=35] 7}k 2 Al (Cap-and-Trade) th-dell 3 79 3]
A=Y 5AZE AFARE SAstES A Atk Yy FAA
e AR A, g TdEe] wiE=dY A5, AR, B A

Gl R
ste e, A7) 3] #e] - h=(oversight)o] HWEA] Zelal H &3

rr
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T HAFES FolA AuE BERE FASHA Fskeol WA

(Ragan and Stagliano, 2007). A& Fal Fd9 AdHo=E FHFR7|
Bolgt M= 3 dA4 A< (economic resource)©] W& 7} e
A A= Al FEE Al S SAdS = oy g Wt A

FARZE 3 AR A HFHA &GS 7 vk ARde] F<ld
Aoltl At} e A4 e A% Yo ¥3E v|dSuit} #
W& AErA = v YEbg

ol2]gt S ETSE olv AuHoz 9 T FHAAE A
b= %] ¢kt ACCA2010)= - viZA A e Al(EU-ETS)ell Al vl Z=3] 7}
gl IAAY e wetetr] Ha BaviEe 26%E A Sk

8 719 E 20715 WG oR AFAEE FASEL IAAE AFdEd

I = AR AR 7

W= odvs A
AR A VIS T 2% HEsURIREE B R F5
skal 1AL, AR A zero’ 7HA R AYSkE 7Idel AAS 31% AHA )
= oz yelgthizs Aoyt 27 15HAIES] 7|5 7] IFRIC3
7ol wey wEs7M RS ST E AskaL slow,
ojuf FA7Fx|et H|-&o] ZfolE BH HFET(government grant), = ©]
25 (deferred income) o2 AP 2% Aol A e]stal AT

ACCAQ2010)°ll W=, AF-AE Ao FAdAE 7] el & A
o] Holil o], FF FATF H Tt EAlske A2 YErsth
o 69 AEC Dat= 7[5l A7 BEE ARE ol

H

AlekAl ekl QlaL, 7l

ol

g AN a9l

i
o{(
o
19
19
>
~J
~J
s
[%
(m
K3
e

CERs(Certified Emission Redusctions)©l
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A4 MED SAAL Bg =ele] BAH o

SHE 9Bl TASA @a JATRI EF AAHY AFRIAE
she) QIEIR A, $UW J1Eol B@ Bede] ul$ Frohs ol

228 A7) HA). 59 Hﬂg—amga}—z %ZH% ol Azl A 4

instrument)2} -2 T}FSH ‘ﬂdz{‘% = ojtol AFAH ANA] ] gk
— a3

AdAQ QXA A5 o

21
< Y9H Ve FAE s IAAEY dFE AAse T8 o
o 5] KPMG, Deloitte, Ernst and Young &2
A AA ek otk

ol st TAH ﬂ@%(zms)oﬂﬁg o)t A A=A}t EU-ETS &
o714 wiEH AT ek 7 Y] HEjAl AaE A Sk,
ETS7} 3|AA o wX= FA4Q] Feks 4w & Ay, dF 7]Yge

= H
A e At FAQ7E A sk HlFo] Tadel: =tekal S

H 3A7IEe] AEHA B7] wiel 719 3 AFARE A vad

T S HaL, o= Qe AFAlEe] FEAdo] AL Q= Aol
olg]gt wAE sfAsty] HT w=HL A= Aoy H=7EAQl

Aol A S o] FojA AL . A& , TASB Atsl = A4 8] A7 &

&} 41 9] 91 3] (The International Financial Reporting Interpretations Committee;
IFRIC)o A= <A 3] Al 2 2] 7] S=(IFRS)ll w2 ehauEd 3] 7 2] 2] ket
2003358 FH]SFe] 20039 59 5|4 Z<9K(Draft Interpretation; DI)S
Es}eig\%, 20051 6ol H3|skAthrE, 2007 d 129 Aol AR
A gk, 201000 oF A 35 AlZFsll) AlY-3] A 7] 59 ¢ 3] (Financial
Accounting Standards Board; FASB)©] 2]A|dH5H X 9] 3] (Emerging

z te o

126) AT o] 77%9] 719E FellA CERs WEF 79EE & F &l Fo.
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He 71Fe o413 YA 2 gaol
U9l SANAE @A AEH i WEdel Be AN 3
qo| BARE shebaln vleke AASHE Agle] Ed o] FolAn

At} o E E9o, Stechemesser and Guenther(2012)= =7} - X2 A E .

5
A4 SHI HFHAQ] SHelA A E A kRl HogE A
A5 TE. Souchik(2012) vl &3] 7} 8= (allowances) S Ao =2 FH
a FATMAZ 545, st %3 "] %F(pollution over allowance)
e Has WAY 371 s sty A7EA wl =R

H]-&(accrued expenses) F 3ol ‘5 A|X~E)(Transparent System)=

olg]st HEE Ea] g+ ETSY AHoz 714 a4 379 =9
A EAo] m]$- AgHE el 7} sloAut A& e d Bo|u ETS9)
Aol mE Vs AFA s wstel wek T Ak

Al 91Nk oy gt A AA A WstE zdstal, ol wiEHo 3
A 7eel mgy Aol ofsir F=2o= ETSY H-&3 34
Q1 H3f @A Holm A8 & ASFS 7hesl Bkt 53] ETSO
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A

Hg g% WSte] mE AQFAE W
(signal)E S=TAIZIO2H A A|
StAlA 7ol AWets AHEAIAN A Y] tEol A
, o= QI8 7Idel A, W=, AEFA rR 5ol
+ HAUSTS o84 oE HoF dATe ofA7bA gl
(EollX T2l 7199 ola=u3}t olBRyds Faf, 3AAY 7

gt wheh ETSS) A& o] Al Wsks ek
B AF ko)

R

mZi

X
lo

it
&
ot

M3E B =gl 8%

2 Aqto A= 52 A< (homogeneous) A5 ABAkst= F 9] 7]
A(i=1,2)0] AArEFS A (strategic variables)= Aro} 74 A3t
F2% HZ(Cournot duopoly)s AAstal I|AA LA AA4 &
e FAE olE SlaiA WA EE Y TEgxet oy 7HH 7Y
=, e s ek Aol Zasit

o] A MEE A48 < (inverse demand function) p(Q) ¢+ A}3] %]

Sl gr S(E) o ofs) Ak 249 deaE 98 p(Q) & F 719
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13} 29] AYakegel o8 AA¥= A p(Q) = plg, +¢,) =a— Q=
dolsigith A7k ol wE AR FEERQl S(E) = S(e, +e,)
T AN WlEEEY SRR BS(convex)dF 5= MRkl A
gLk F, § >0, § >0 7F AHI A 22470 EAS a1
& o WSS EE A" (stock) N o® AAs= Zlo] wigA e A
Hi(static) = S3lM = A% SAS st HA Sk webA
o] AFoA g Fkflow) MEORE 1 gtk & Ao A e
71E 2A7FE S A Re] FAERREE EolxRt dAY wilEw A
A7y A reoR Jads sE) 7 254 WESAIvE 7HY Sl
=25 el ES ARSI

719 i7F vl=% A% =8 glo] ¢ & AAE B, o= A
o] WA e, =¢€q, Vel 2A7t27) vlEE Y =, e, BAU(business
as usual) HIZETFQ Zolt}. o] 7|¢do] wiEAITE (100><ﬁ)% HF Fo]
H & A, S5 uEEE e, HFeH & A, m(B) e AEFAE
dasht TeuE (1-F)e, = #5554 m(8)5 AP 7o) s

o] Ht} ojuf EF3+ H|-&3(convex cost function)e] A AL,

ARG AR Zhell= AdAA7E Aoy, HA mEEFs
U7 oA &4 3l (analytical solutions)E T-317] ¢t wesh %
AE 2 =wollAm A&sto], A& AHFAF Abolol = 7HH A
F-2] 4 (additive separability)o] = 3Tk 7g 3T} 5T m(B)e
AEmads gzl YEaL, A7 Eds sl TE Y
o, 2prksbsbA] vk 7Hg gk

71 td® ol 7Y i WMEF (18,0 et MEAS
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Atk o= WPyl fal vIde] AH G} FAH] S AR S
ol QoA zEsh wir)7E Eube Al A @ oA E
Azttt 7Hgsidn. S, AgkE 3 99d AMEE o=

¢ =(1+1y e, =rc,7b B Zolth 471A = 7190] At
< 98l AA A EsteE @9 vEolt

Bele ARz Bl 1 e J19le ARAES B1skd
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