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1 Scope

The scope of this study is to collect, describe @malyse Nordic forest industries
annual and environmental reports to find out if teergy consciousness” or the
quantity and quality of energy aspects in the repdas any correlation to

company profitability.

The scope is limited to Nordic and European coastrainly to guarantee the
accessibility of the information and enable fin@ahccomparison, thanks to

relatively similar accounting and reporting guides.

To avoid false precision, the "quantity and qualitfyy energy aspects in the
reports” data is classified into four classes a#i a& profitability ranks. This

should give adequately clear idea of the possibteetation.

Any detailed analysis on company level energytatli@as or technologies or

company past or future economic performance iobstope.



2 Definitions

Energy aspects

Discussion, description or graphic presentatioeergy related strategies,
technologies and their impact on company economéangironmental

performance.

Profitability

Profitability as defined in European accounting agbrting systems.
Forest industry

The forest industry consists of the chemical foredtistry and the mechanical
forest industry. The chemical forest industry imida the production of chemical
and mechanical pulp, as well as the making of papdmaperboard. On the
other hand, the mechanical forest industry or woe@dluct industry produces
sawn timber, plywood, particle board, fibreboaml] &urther processed higher

value-added wood products (Figure 2.1). There istandardised or generally



accepted paper grade classification system. ThsiGization of paper grades

presented below is mainly based on Paulapuro (3300a

Annual report

Annual report as governmentally regulated perforreastocument on any

publicly rated company.



-Sawn timber
-Plywood
-Particle board
-Fibreboard

-Higher value-added wood products

Pulp

-Chemical pulp
-softwood

=hardwood

-Mechanical pulp
-groundwocd
-refiner pulp

-Semi-chemical pulp
-Recycled fibre

Figure 2.1. Forest industry produéts

-Printing and writing (p&w) papers

- Chemical pulp dominating paper grades
(Wood-free paper grades)
-Uncoated fine papers
-Coated fine papers
-Special fine papers

- Mechanical pulp dominating paper grades
(Wood-containing paper grades)
Mewsprint

-5C (uncoated)
-LWC (coated)
-Paperboards
- Cartonboards
- Containerboards
- Special boards

-Tissue
-Specialty papers



3 Background

3.1 Forest industries as part of Finland”s natieeahomy

Forest industries represent 25% of Finnish exddms would give a strong
motivation to analyse the forest industries” eéficiy to use energy as an input to
production. However, such an analysis needs vastirees and would be hard to
read because of the variety of technologies usedage distribution of the mill
installations and other than technological factadfecting the company

profitability.

AN

Total Exports from Finland in 2002
Export Value 47.1 bil.LEUR

Sy Forest
Chemical 8% industry

industry 25
12 %

Electronics
and electric y Basic metal
industry . Industry and
289 engineering
27 %

Finnish Forest Industiies Federation
o SOURCE National Board of Customs

Figure 3.1. Distribution of Finnish exports 2002



3.2 Forest industries, Kyoto protocol and the Ermorss Trading

The Kyoto Protocol to the United Nations Framew@davention on Climate
Change (FCCC) in 1997 sets targets for the reducti@reenhouse gas
emissions in developed countries and economigamsition. The Kyoto

Protocol concerns emissions of carbon dioxideAC@ethane (Ck), nitrous
oxide (NO), hydrofluorocarbons (HFCs), perfluorocarbons@B); and sulphur
hexafluoride (SE). The protocol shall enter into force after raafiion by at least
55 Parties to the Convention whose £&missions represent at least 55% of the

total 1990 carbon dioxide emissions from indussed countries.

In 2000, Finnish greenhouse gas emissions werenidl.Gonnes in CQ
equivalent (GWP100). The most important anthropamgreenhouse gas is
carbon dioxide. Total Finnish G@missions were estimated to be 62.3 mill.
tonnes, of which 54.8 mill. Tonnes (88%) were eroiss from fossil fuel
combustiorf . In Finland, the forest industry is a major enetggsumer. C®
emissions from fossil fuel and peat combustionirmish pulp and paper mills
were, in total, around 5.3 mill. tonnes in 2000jakihis equal to the 1990 level.
In addition, CQ emissions from the production of purchased elatyri
(including long-term bilateral contracts and pussn&om Power Exchange) are
assumed to have been 2.6 mill. tonhda total, this is around 14% of the €O

emissions resulting from total fossil fuel usag&inland.
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Forest industries are considered to be free of €flssions because forests
provide a carbon sink. Only volatile organic compas (VOC) and sulphur
dioxide (SQ) are emitted (see attachment 1). On the other,Hhaduture of
papermaking in Finland is under discussion, pditlgause of uncertainty on

electricity cost under EU-wide emissions trading

3.3 Forest industries” energy consumption

The forest industry is on it’s way towards non-flosisrenewable energy usage,

as shown in Figure 3.2.

A

Energy Sources of Forest Industry in Finland, %

100
a0 -

[ Fossil energy sources
80
7o
60
50
40

M Renewable energy sources,
peat and nuclear power

2010 A Natural gas -scenario
2010 B Nuclear power -scenario

a0
20 +
10 4

1980 1998 20104 2010B

Finnish Forest Industries Federation SOURCE: Finnish Fonest Industses Fad sration

Figure 3.2. Energy sources of forest industry imdfid>,

The breakdown of forest industry mill fuels is shoan Figure 3.3. It reveals
that mills use mostly bioenergy. Also the mill sroelectricity production is

increasing (Figure 3.4). This might be the trenthmfuture as well. Especially
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the chemical pulping industry has, by respectivaeess selection, the option of

emphasizing the "energy dimension" of the "pulgimdustry space®

Chemical recovery Energy Fibre

- e

AN

Mill Fuels of Forest Industry in Finland 2002
Total 270 000 TJ

Coal
Heavy fuel cil g 4 %

5,7 %

Matural gas
15,7 %

Peat
6,4 %

Wood-based
T1,8%

Finnish Forest Industiies Federation SOURCE
Confederation of Finnish Industry and Employers

Figure 3.3. The breakdown of forest industry mikls in Finland 2002
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Y\ \\

Electricity Consumption in the Finnish Forest Industry
1985-2002E

30 bill. KWh

] O Purchased electricity
25 - M Own electricity production 1 0 HH

20 - M H H H H H H

1985 &7 g9 a1 a3 95 a7 99 o1

Finnish Forest Industiies Federation SOURCE
Conlederabon of Finnish Indusiry and Employers

Figure 3.3. Electricity consumption in the Finnfehest industry 1985-2002

4 Markets and industries covered

The scope of this study is limited to Nordic anddpean countries mainly to
guarantee the accessibility of the information andble financial comparison,

thanks to relatively similar accounting and repagtguidelines.

Many of the companies that submitted the requasteolrts are operating around
Europe and to certain extent in Northern Americae Tompanies are active in
the field of forestry, pulpmaking, papermaking, keging, timber and sawmill

products. Pure packaging companies or sawmills werévited.
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5 Source analysis

5.1 The role of the annual and environmental repei part of corporate

communication strategy

The role of the annual report is quite clear. Anplc company has to issue an
annual report and include the formal financialse Téport serves as the main
document towards the public and also gives cruecfatmation for investors.
Traditionally the annual report focuses on the niawestments during the period

and omits any details on industrial processes aactipes.

However, along with the environmental interest,e¢hergy aspect has become
visible also in forest industries” corporate comioations. However, very few

companies have used the energy aspect agressively.

5.2 Accessibility and availability

24 invitations for annual and environmental reparése sent out, and 17
companies” reports were received. Three of the aoiep denied to submit their
reports due to the fact that the company was noligpand their policy did not

support voluntary information.

The average time to receive the information wasw&eks from request. Some

companies offered the internet download option.
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5.3 Readability

The annual reports resemble each other quite &ahatmain difference with
regards to this project was the way the key indisatvere presented from past
five years. Also the summary tables did not shosvNlet Profit for the year but

either EBIT, EBITDA or Operating Profit.

The structure and contents of the EnvironmentabRepas more versatile, and
there were remarkable differences between companmshjects and the way
they are described. Majority of the reports wenecemtrating around
"compulsory" standards and certificates. Howetrer structure usually was the

same through all five years.

5.4 Hard facts vs. verbal characterization

The financial information was considerably easfind as hard facts. However,
the energy related "facts" were mostly limited nemgy production and

consumption figures by site. The verbal characéion was either non-existing
or 1-3 pages, describing the motivation for incegbsnergy consciousness and

actions taken.
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5.5 Classification method

The companies "energy aspects” ranking was subgeahd based on quantity
and quality of information. The rank was 0-3 focleaeported year, and based

on the average rank, the company was classifietther

« none (no information on energy aspects)

e poor (rank < 1)

o fair (1 =<rank<2)or

e good (2 =<rank).

The companies profitability ranking was based onTE®Br Operating Profit)

averaged over reported years. The company wasfedsss

e poor (EBIT 0-6 %)

o fair (EBIT 7-10%) or

e good (EBIT over 11%).

The rankings are tabled in Attachment 2.
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6 Findings

The companies were organised in a matrix. Enerigynmation was ascending on

x-axis and profitability on y-axis.

ASSIDOMAN
BILLERUD
a HOLMEN
o METSA-BOTNIA
=9 SCA
=i STORA ENSO
Eﬂq, UPM
o FRANTSCHACH MUNKSJO) ROTTNEROS W-REAL
= SODRA
o 8
ﬁ 5N
9 KORSNAS AHLSTROM
B o | STROMSDAHL TREERUK
O
S
&
NONE POOR FATR GOOD
ENERGY INFORMATION

Figure 6.1. Forest industries profitability vs. emeinformation.

It is obvious from the figure that the companieat thperate with good
profitability also pay attention on the energy atpe@ven when reporting to
public. However, it should be pointed out thatssh@ompanies are among the
biggest forest industries, and thus one could eXpigb standard from their

reporting.
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7 Conclusions

There seems to be positive correlation betweenlaatity and quality of
reported energy aspects and the company profitabilhis correlation could be
expected since energy is a remarkable input irstonelustry, and long time

average energy cost has constantly increasedthédirst oil crisis.
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Reference 8: Ahlstrom Annual Report 2001, pp. 20.

Emissions to the air Emissions into the air

Table 4. Emissions into the air are caused by the varying o — Mox, sulphur, Partides .
fuels used

75
Fuels, % of total 1997 1998 1999 2000 2001 0 "
Coal+oil 206 257 254 237 207 5 7 I
Gas 678 718 719 730 725 809 z
solid waste 07 08 09 12 43 %5 L 50 E
Other 19 18 19 18 26 50+

a5 L s
In the second half of 1990%, coal and heavy oil was 40
substituted by the more environmentally friendly natural 35 L 10
gas at several sites, causing reduced emissions especially 19971998 A 2000 2000
of NCx and Sulphur.

As an intensive user of energy in the manufacturing . g MoK/ fuelinput mg 5/ fuelinput  —— Farticles ma/m*

processes, the company strongly believes in the need to
substitute fossil fuels like oil, coal or natural gas with
sustainable ones, e.g. biomass or fuels made from non- Emissions

recyclable waste materials.
€0, EMissions

1,400
Table 5. The burning of fossil fuels releases greenhouse 1200
gases, espedally carbon dioxide (C0,) into the air. The
power plants in Osnabriick, Germany, and Kauttua have 1.000
increased the use of solid waste materials, such as wood, 0.800
waste papers and other industrial waste materials, as -
fuels, contributing to the commitment taken by the EU 5 600
member states to reduce the emissions of CO, by 8 :’? 0.400
percent by 2012 compared with the 1990 level. 0200

In 2001, 29 percent of the fuel used at the Osnabrick
plant was derived from waste materials, up from 14.5 0.000 1507 1998 1999 2000 2001
percent in 2000, and the company plans to continuously
increase this share. Osnabriick’s fluidized bed boiler
serves as the pilot for new energy concepts. Feasibility
studies are underway to use the same concept at plants
in Italy and France. Energy Efficiency
Table 6. The decreased input of both heat and electrical 114 — — 11,0
energy are based on the company’s continuous efforts to 1,12 —
reduce water consumption and consequentially electrical i "-"E n 108 ®
energy and special attention to optimizing the pulp :E: : = 100 ;
refining process. 104 L. f

Investments in shoe presses at the Turin and Kauttua 1,02 — -
plants have enabled these reductions as well 100 — - 90 5

098 —|
096 — — &5
1957 1998 1999 2000 2001
B Hectric. Energy Mwhet —— Process heat consumption GJ°t

20
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Reference 8: Ahlstrom Annual Report 2000, pp. 24.

Emissions into the air

The manufacturing processes in the company s industry
require heat energy to dry paper and nonwoven webs or
to cure impregnation media. The increased energy
efficiency at the mills is mainly due to the improved
efficiency of the production lines in terms of downtime,
web breaks and broke.

The burning of fossil fuels, mainly coal, il and natural
gas, releases greenhouse gases, especially carbon dioxide
(CO2)y into the air. Using more natural gas to produce the
energy in its mills, Ahlstrom has managed to reduce the
02 emissions of its power plants by 9@ percent within the
last five years. The power plants in Osnabrick and
Kauttua have increased the use of solid waste materials,
such as wood and waste papers, as fuels, thus decreasing
the €02 emissions into the atmosphere

The sulfur and nitrogen oxide emissions have been
reduced significantly mainly through increased use of
natural gas, substituting heavy oil in the Ahlstrom power
stations. Investments were made in the mills of Hyun
Poong (1997), Mt Holly Springs (1997 and 1999} and La
Gere (1999),

24 Fibersolutions

Energy Efficiency and Emissions into the air

mi/

Emissions into the air
&5 40

&0
75 35

70
65 30
&0

mey M

55 25
50

45 — 20
A0 —

35 — 15
1996 1997 1998 1999 2000

W mg NCx/ M) fuel input mg 5/M) fuelinput = Particles ma/m*

Energy Efficiency and Emissions into the air

kg/1on of paper

CO2 Emissions

1300
1280 —

1260 ——

1240 ——
1220 — ——  ——
1200 —— —— ——
1180 — —— ——
1160 ——f  ——  ——
1940 —  — — —

1120 —— — — —

1100
1996 1997 1998 1999 2000

Figures in the table include €02 produced by the Ahlstrom electricity suppliers.

Energy Efficiency and Emissions into the air

Enerqy Efficiency

1,18 — — 11,8
1,16 —
116
o 1,14 - =
o L 444 T
Z 1124 11,4 E
G s
= 110 - 112 5
g 5
= 1,08 o £
S 1.0 5
= 1,06 o
104 - 10,8
1,02 — 10,6
1996 1997 1998 1999 2000
Electric. Energy Mwh/t — Pracess heat consumption G/t
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Reference 16: Holmen Environmental Report 2001 16p.

ENERGY

Some 80 per cent of the enargy required by Holmean's mills comes from renewable fuds, known
as bicluals. The raw material that i not procassad info preducts is mainly used as enargy in tha

process, givirg a very high degres of resource ufilization,

THERMAL EMNERGY

Blatugl comes from the pars of the wood that arc
nut uscd o produce pulp or sawn nmber, A [gpe
sunds Bruk, o sulphate mill, thermal encrpy 15 pro-
duced fram recovered hguor that contans large
quantincs of woed subsmances. Waood resicdues and
sawlust from the nearby [ggesund Sawimll are also
wsed there. The ather mills use barke, wosed residnes,
sludge from the citlucnt rreanment process, and
sluelge from de-inked pulp,

Faszzll uels, Mest of the mlls usc cl as o supplenen-
tary fucl to |1n'.'nd uee stearm, .1|r|'mu;_.'.|'| "Fllrkingn.ln
and Peninsular use natural gas, Hallsia, Braviken
and Workimgton alsa use surplus heat fromm the pulp
production process, which reduces the nocd For fossil
fucls:

ELECTRIC ENERGY

Elecircity s gencranod at the mulls as back pressure
power by passing high-pressure steam threugh o e
bane that dnves an clectne gencrator, This s a very
cthcient means of producmg clocine encregy tor heat-

ng. In 2000, intemally penerated elecmary acconni-

Thermal energy

Tl 2 2000
Fazsi energy

ol 3040 23E0

Matral gaz 1760 130
Purcheced themd enagy! 2100 20
Bic erengy

Recowered lquars &,500

Barl, wrrod 4530
Tatal 18,340

1S mainty on rebinl gz

Heoimen'a miks, tharmal

anergy congumption as

& proportion of total, 200
Purchased |

thermal
enengy 1175

E:l Bio enengy

o
E Fossil energy L 4

cd bor approximately seven per cont of the ol
consumptien of clecric energy ot Holmen's mills,
Eleciriz energy from natural gas. At Workmgron and
Peninsular, clectric encrgy is delivered from gas com-
bination plants, These plants arc cxtremcly cfhicient
sencrators of clectnary and thenmal encrgy. Penin-
sular also delivers some of its clecrricry to the grd,
Hydroekcine power s produccd by wholly and pare-
ewened power smations on the Umcilven, Fasalven,
Gideilven, lpgesundsin, Ljnsnan and Motala Sorém
nvers i Swecden, Production leve m 2001 corre-
1pnn|:|n| to seme 360 per cont af the tatal clectrc

enerpy consnmed by Holmen"s mills,

CONSUMPTION OF ENERGY
Electric energy 15 mainly used ta run motars such
as those uscd in the production of mechameal pulp.
Thermal enerpy 15 uscd For drying paper and paper-
lreard and for beating,

Thermal aaerey s delivercd by Hallsta, Wargan
and lgeesunds Brole to cxternal users. In Hallsea s
delvered o the mumcipal district heanng netwark.,

Electric energy
GiWh 200

1 2000
Punchezed dectric enangy? 27688 3,072
Hydroeledric power 1462 1,30
Bkt preszuns power A ez
Talal 4,649

2y Bxziugd

Hoimen's miks, decinc
POWES COMEUMpticn &S 8
proportion o tolal 2001

Internally cererated |
{hack pressure power] 7% £,
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Reference 16: Holmen Environmental Report 2001 30p.

EMNVIROMMENTAL ACTIVITIES 1M 201

HOLMEN KRAFT

POWER SUPPLY
In 2000 1 2803 GWh uif ckxrnony wrre geneemed by
Hulmen Eralt'swholly mvred or pari-reerescd bypdm-

drcicic puwer sisiona.

Helnen Emb's ckginenl prodiction isemvran-

meenially adapeed an ik e 5 renew aloke cow maierial

- walcn
PPVER STATIONS
Hulb pplies tin ena | palicy = thwholy
cramed power simtom, Al msccmiced siabns ke bg-
rai sharchokier's o I pabey iv apphicd.

The peoer stutions and wabs nghiscwiers
hokd valid | Fer their np In-the lang

rivers Holmen Eralt, ingether wath oiber pancs,
ana juink compancn i ande waicr rights, fuh-

g, sie,

PCAWER STATION DARE

The prwer inchintry hon doren up gudelnes ke
daan sarkery. Thedameare dassficd onthe bagn

of the damngs thai mmy becauscd by akeak o
collape. Adlthe daum fur which Helmen Kiabt has
renponm biliy will be riakchmibcd a the boginning,
of 2002, The gudclnes in cliect ot the laalites thol
are already climifiod w e ol ol up egudarly,

CURRENT ENFIRCHMEMTAL ACTIFITIES
Errcrnrenenial aspects ars abways iaken min con-
sitkerison w hen magor peojecks aee carcied noiai

the powe rstiins, The curreni o dempaiion of the
Jumsicrfuren power stakion isa gucsd exangde of
Hulmen Eraft 'y approach i ervimnnenial s,
The turhines will be Gited wih noo-khneaicd boar-
ingranel ail sy will b Hed in the sl

P dbya mew

waye. The i inlezing

one that requires sgnihcanthy kaa il and be repoai-
tiemicd abovs ground, Cables contmning FCR uall he
rephaced. Ik s dlese {rom the abare e thaian mmpectant
gral dor the environinemal achivibies b ko reduce the
nek for emmmicas of ail into waier frun the dextri-
Ry BRI MmN pr s,

The pressice of FCR haw not been cepnicrsd in
sy ot her power siwiicn,

A norvies hadizs the g, wnd

srperemion of the Felino and tekes cue of heeand
cus wads, sl ths s inllaed o by Holmen Erale.

HEINE
Hnlmen Krafl cene a numiber of power lnca wich
chirduninn phinie Mew permiisdne thee moiom
eperainm boree bernapplicd Do in scccechnee anth
ihe Environmenial Cade.

Hol Krabi and ¥ 1 Utveckling am
engaaed n o pint proeci relatng ko the qualiiy
ol deztecty, umed at gnd conem and indurirg, in

arder o peluer dwturcbances and inkruptena an

poraer lincw

REPOIRTING OF IMCIDENTS AHD COMPLAINTS
The powrr indhniry bow an andsiryweick: mpvicm of
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Reference 19: Metsa-Botnia Environmental Reportl299. 14.

Environmeantal balance shasat
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Reference 19: Metsa-Botnia Environmental ReporB199. 8.

Energy efficiency is environmental efficiency

miz=ions min ar have
darreaad = grificandy n
e Torest rgu=hy. In e
Pdui=i-Botnd roup ard
in tha entila Annizh puip
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The Kyoto protocol:

Use the most efficient means
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Price of emisslons
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Environmental balance sheet of Metsa-Botnia group 1999

Jourt s Kaskinan Kami Aanakoski Mat=s | Total 193
Raurna
TOTAL PRODUCT KON
Pulp 1a e S 41m'm 493 078 451 923 K14 E81E |2 2kE 786
Beard 1a 290409 240 4049
WOOD CONSUMPTION
ot wood comsumprion 1000kt 2F2 1 Ed7 g L] 21 ama2 11 300
ENIESIONS
Efflusnts
Efluant Fleesr 1000 rreva o Lo 21 283 21850 14 254 E 435 ]
Susperrded solids ila 514 an 1208 447 167 2 B&Y
Con, 1a 14 507 EEEY 14 454 7 485 2 3E 44 458
BO, 1a e 1EE L I 3 128 | KER
Total P koy'a 12 SE0 7107 17 2054 B 240 3723 41 B44
Total M koy'a b2 O Bl 453 18k 39 62 415 A 6B 473710
A0 i'a =5 a7 52 17 243
NTD AR
Prooess®
SCh t SThia i arn i3 413 2EE 1 484
TRS 15ia 196 BE by .5 28 444
MC, t HChia oo ETE 44 =20 g1E 41237
C0; o=l 10500 11 G5 17 1 i EE 342
+iofcss=l 100001 11 1021 TE? 1 183 1014 | 236 5 241
Parliclkes 1a a1 anm 84 K] ar 1 162
Enargy dewvaloprmant®®
a0y T 5} 74 313 Mo crer Mo cemm JBE
[ t MChia oY 20 375 drmaryboder  gomaryboder 725
C0; -foe=il 176000 11 0 1 =1 135
+iofcs=l AR a 202 et} 425

Particlas 1a a 44 245 240
SOLIDWASTE
Landhfll wasta ila ER3 7 EEQ ooz 12 450 10 236 4B 583
Hamardous wasts iia m 2 A B o 260
EMERGY
Hast productian Tifa g 14 7413 103k E713 G BB 43 342
Share of biofuel 4 =7 CE 58 o CE 436
Elkeciricity predhclion Gk = aE] R4 o ECD 2041
hlat shara
of pulp mil % 180 n? 133 nz 127 123.2

*rmoovary boiler, lrma Bin and othar procoes pmis@ons
** pnmary bolars
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Fual distribution 19289
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Energy

Most of the energy required for the
various mill processes s produced by
on-site power plants that burn fuels
for heat and electncity generation.

In addition, electricity is purchased

frorm outside sources,

Hegh EiMeadTy CONELMpon has besn
identilisd 2= one of 1 he rma o eI -
rormenlal chalenges in the papand
paper indusiny. Farbonalely, The i rdusty
& =hk o derws: @ lams proparon ol 1he
Shangy il MeOETS 1Mmm ohE re residuols
Eft peer fromils mainrew maieral,
vood hiermass. Thes renay able and 30,
riutr=l fuel & produced and consumad
mainky by the cheme=l pulp mills

Consumplian of eectrciy in b-real has
shpvTia shaady Uy ard frend during
Ihi pash o s & b e S e 1,
hoveve T, hespstic weeal eecincey
has beendesckning However, 1he- trend
e ersed im 2000

in 2001, H-rad's otal e ecincky
oofumplion showed a slight dermeass,
=M g 127000 By h Talel hesld
cofsumElionyeas 18 50 3%h

Tha bisiness enironmsn inthe snemy
sathar & chanoing rapedly. The Bealo
Frotacod and 1hedark ELY direclive

O Carbon J s e SmEs e s R,

far e ampds Wil certank atiecd e

lubre: Bk i & Shll premahre
Etimats haw, 2= many ke sl
ae =il baing disamssd

Hew dewalopmanms

in tha enargy markes

The ErefTy SeCinr has recenty =een
1hs developmsn ol nayw marksis
bor g el o rerEy sl STy LR
tAcatas of OO, cerffcates 1hal erabic
irading in 30, ermes=ian- free eleriricily
withoir! ransferming e elecincily
i=ail The valueof thesms corlifcales i
deierminad by open marks| fomces

Thi gres nCerlifi cabs marks] is =med
& slimulating theorsral | pre-duction
of rerevvabdks snerqy by supporing
refeava ble clactrealy gensralan
1hs: rmeal SHcien ared SCon emesally-
kashke Sikes Yar ps progtls Eming
at promoting | mer ralioral rede in
ores noerifc abes have been Lanched

Emismonitreding & one of 1he Fyota
Proiccal mecharesms for reducing
Ores nhCUsE 0H5 S esions The
Eurppsan Cormmession ha s pu bles hed
a draft dimeclive on gresnhouss g=s
HTESMN rading. A coording b the
proposal sach nstallabon will have

& perrTid thak indecabas il5 fang et

OreE MU SR R 5 ST =5 s =nd an
albocalion of g reen h Lss g allmy-
anies, comes pond ing 1o 1heamaunt of
{okal Emessan Thsvsoud maks he
CoTpanies parl Jl ansimess an ieding
By sl

& Hhough somes cauniries haee already

set up smesson ding =chemes,
it & sl valniary for camparess
1o participabainihe GO creditand

allovance market Foran ey

Reference 21: M-Real Environmental Report 1999 28p.

32

EHERGT LISE &AD FRODUCTEIN
I

L

Fm

=

THY ]

o U of smivinilp B (ot e
m Lhr of bt BV K
o Fral mien Wl rae

imhenEis ind sty such o 1he paper
nadusEy, e mplemedialian of &
rareciuntany rading & demvsuld
inav ia by result in 3 sigrficank nise o
anengy o=k For more nlammalonan

GNGrqy, SeR p. 70w




ENERGY

FLIELS

Ciambined bl snd poasr ga rarabian
mappliad 7% 3% al M-mal s erergy
reguiramente Yaad-haeed fusle
reprasarded &b |1 oF all fusle Ths
reducicn fram the presiaun year mas
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thuri sarasye bl in pradudicn sk b
chemical pulp mille. Habural g s e
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31X o ikl el

PURCHASED ELECTRICITY

A fatal al 2 21%0E 2451 B al alectricd iy
wne purchaeed in 11 Fuchagsd
wlacirichy ramained s puma daspia He
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mitigata climate change through
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