Papermaking Science and Technology

a book series
covering the latest
technology and
future trends

Book 1

Economics of the Pulp

and Paper Industry

' Second Edition

Totally updated version

i Book editor

i Magnus Diesen, M.Sc.(Tech.), Retired Executive Vice-President, Stora Enso
' Qyj, Finland

\ Publisher
' Finnish Paper Engineers’ Association/Paperi ja Puu Oy

Paperi ja Puu Oy



Bl Table of Contents INEEGEGE

1. Main characteristics of the global pulp and paper industry...........ccoumrmnnsmnnsnsnsnnnnn. 9
2. Impact of the forest industry on the economies of Finland and Sweden........................ 18
3. World paper Markets ........cccuerierrsersnssssssssssssssssrsssssssssssssssssssssssssnssssssssssssssasssnsssnsssnsssnnnns 32
4. Fibre demand and outlook ...........cccommmnmmmmss—————————— 54
5. Raw material resources — forests and wood SUPPIY ......ccccvermrmsmsmmsmssmssssssssssssssessssnnns 65
6. Raw material resources — recovered PaAPEr ......cocuvmrmmsmssmssssssssmsssssssssssssssssssssssassasssnssnsns 80
7. Energy resources and CONSUMPLION ........c.ccvemnnmismsmssmmnssnsssssssssssssssssssssssssssssssssssssssssnens 90
8. Structure of the global pulp and paper industry and main suppliers 2005-2006............. 99
9. Financial valuation and analysis...........cormnimmmmmmmmss . 130
10.  Investment deCiSiONS.......c.cuummsmmmmsmsmmmssmsmmsms s ——————— 158
N TR =TT 110 13 ) T | 175
12.  Economy of integration ... 184
13.  Currency exchange rates and risk management .............ccuinmmnmnmmmmnsn————m 192
14.  Future strategies for the Nordic pulp and paper industry ..........cccocnnnmnnnnnnnnnmnn. 207

LI [T T TR 216

Converson factors......... s ———————————— 220

INABX s ————————————————————————— 221



B CHAPTER 1 I

Main characteristics of the global pulp and paper industry

1 T 1= - | 10
2 Typical features of the pulp and paper industry ... ———— 11
728 O 011 1 OSSP 11
2.2 Technical deVelOPMENT .........coui i 11
e T 11010 172110 o S 12
2.4 Cyclical nature of the pulp and paper iNAUSETY .........cccovoeieiiieieceee e 12
2.5  HighinveSIMEeNT rates.........ccoeiviiiice e e 13
3 Opportunities for the pulp and paper iNdUuSIrY ..o ———— 14
4 Challenges to the pulp and paper INdUSErY ... ——————— 15

SOUICES ...ttt b et b et b st b et b et st et st e Rt s e e b et et et st e e et e ne e e b e e enan 17



Bl CHAPTER 2 I

Impact of the forest industry on the economies of Finland and Sweden

1 1 T 19
LI T 111 - | OSSPSR 19
1.2 Pastand present ProQUCTION..........c.eiuecei ettt sr e 19
LIS T = (010 £ SRS 20
1.4 Forestincrement and drain ..o 22
1.5  Labour force and produCTIVILY.........ccovoeieieeice e 24
1.6 INVESIMENTS ...ttt bbb 25
1.7 ENVIFONMENT ... ettt bt e 25
1.8 PrOfIHADIILY ...voveeeeeeee e 26
1.9  Comparison 10 Other COUNTIIES .......c.coeeviiieece e e 26
2 =T 27
2 T 1 | SR 27
2.2 Pastand present produCtion ............ccoeoeiieeiece e 27
P T (10 £ 28
2.4 Forestincrement and drain ..........ccoeoireiineirieese s 28
2.5  Labour force and ProQUCTIVITY .......cceevreieeiiieiie ettt sre e b 29
2.6 INVESTMENES ...ttt 30
2.7 ENVIFONMENT ..ottt b e b e e b e sne e 30
2.8  Comparison t0 OtNEr COUNTIIES ......c.ecveieeeeeieiecieicee et 30

SOUICES ...ttt et sttt se et e et e e st e et eseseese e s e e e s e se st esesaese e nsenensenensenenensenennen 31

18



B CHAPTER 3 I

2.1
2.2
2.3

71
7.2
7.3
7.4
7.5

World paper markets

INtrOAUCTION......ceccce e ———————— 33
DefiNItiONS .....ccouicierrnsesse s —————————————————— 33
BUIK PIOAUCES ...ttt neene e 33
SPECIAlILY PIrOAUCTS.......coeeeeeeeecee e s a e e reare e 34
Specification of Main PAPEr Grades .........ccccveiiiiiiciie e 35
Driving forces of demand...........ccummnmnnsmsmnmsmnmmssss s ———————————— 35
L6100 o T I o= g L= 43P T T 38
Demand outlook for main paper grades..........ccucvsmrmnmssnnsssssssssnssnssssssssssssssssssssasssnssnnns 40
International trade flOWS ..o ————————— 44
Price trends 1990-2006 ..........cosursesessesessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 45
GBINEBIAL.......eeeeeeeeee ettt ettt et e et s et e R e e b et et e et ne et ene e nr e e enan 45
Newsprint and mechanical printing PaPer ........c.cov e 45
Woodfree printing and Writing PAPEIS ........ccveieieiieicese et 46
Containerbord and cartonbOard...........c.oeoieireirieee e 47
Price stability 1995-2002 .........ccooeeeeeeeceeese e 48
Sales and marketing of Paper. ... —————=—_— 48
Criteria for establishing new capacity .........cummmm—————— 49
SOUICES/RETBIBNCES ......ceeeeeeeeeeiecetee sttt ettt e e s e e se e te e ntenenensenennes 53

32



Bl CHAPTER 4 I

Fibre demand and outlook

1 INtrOdUCTION.........cecnrcrs e ——————————————— 55
2 ConsSUMPLioN TrENdS .......cccccvcirrrrirnsnnisr s s e sn s s an s snssm s s ae s e e nnns 56
3 Production trends .........cccucrmmsmnsmsmsnsmsmsssmssssssssssssssssss s 58
4 Pulp industry StrUCTUre........ccccccriiiins s 59
5 T ) 62

SOUICES/RETBIBINCES ......cveveeeeereeieietee sttt se st e e s e se e se e ssenesensanennen 64

54



Bl CHAPTER 5 I

Raw material resources — forests and wood supply

1 INErOAUCTION......cc e 66
2 L1 Y O T 66
3 Forest harvest and use of WOOd...........cuccvnmsmmmsmssmsmssmssmmsssnsssssssss s ssssssens 68
4 Certification ..o ——————_—————_— 68
5 WOOM SUPPIY...cerierrerirrssersserssnrsssssssssssssssssassssssssssssssssssssssssssssssnsssssssnssssssssssasssasssnsssnnssnnssnnnns 69
o B -1 0111 T0] 00 SRRSO 69
T (0o - S SPR 69
SRS T - o - S 71
T U 1110 S PSS 72
T 11T g T LSS 73
6 Plantations ... ——————————————————— 73
6.1 SOULN AMEIICA ...ttt 74
6.2 ASIZ AN OCANIA ......eeueeereeeterieieceieeste ettt ettt e b e bt e e b nnene s 75
7 L 0T 1L 76
7.1 DEFINITIONS ...ttt s e st nesa s 76
7.2 Regional QVErage COSES .........cccueieerierieerececiese s st s et te st e e s enaesseeneene e e e nnesreene e 76

SOUICES/RETBIBNCES ......cvevieeeeeeteis ettt e st e e s e se et e e nsenesensenennes 79

65



B CHAPTER ¢ I

Raw material resources — recovered paper

1 INtrOdUCTION.........cecnrcrs e ——————————————— 81
2 DefiNItiONS ....ccoricrerermrese s ————————————————_ 81
3 Global recovery and SUPPIY .......cccuimimmsmsemsmmsmmmsssssnsnisssssssss s ssssssssssssssnsas 83
4. Trade fIOWS......occceicrinrrsnnn s 86
5 Recovered Paper PriCES.....courrsemsmssmssmssssssssssssassssssssssssssssssssssssasssssnssssnssnsssssssassassnssnssnsasas 87
6 Recovered paper users and SUPPIIEIS ........ccuvusmmsmmsmsmmmssmsssssssssssssssss s sssssssssssssssnens 88

SOUICES ...ttt bbb bbbttt bttt b et 89

80



B CHAPTER 7 I

Energy resources and consumption

1 INErOAUCHION.. ...t —————————————— 91
2 Global energy OULIOOK..........cccocerrersmrsmsssersessessesnssessesssssssnssssssssssnssesssssssnssnsssssssnssnssnssssssnnsas 91
3 Carbon dioXide EMISSIONS ........c.ceerersmrmsmsmssmsmssmsmssssessssssrssssssss s sesassens 93
4 Kyoto ProtoCol........ccusmmumsumsmmsmmsmssmsnnssmsmssssssssssssssssssssssssssssssssssssssssnssnssnssssnssnssnssssnssnssnssnsnnnsas 95
5 Electricity consumption of the pulp and paper industry..........ccccunmmnmmnmm. 96
9.1 o0 OSSR 96
5.2 PUID e b e s a bbb bbb bbb bbb a b aenns 96

SOUICES ...ttt ettt sttt se et e et e e st e et e se s e e sene e s e e e seseneesesanse e es e e nseneneenenenseennn 98

90



B CHAPTER &I

Structure of the global pulp and paper industry and main suppliers 2005-2006

1 E T 1 | 100
2 Technical structure based on production capacity. .........ccccurerrrrrsmrssersserssssssssssesssesssens 104
2.1 (6 1< 0] Tors N0 10 SRS 104
2.2 Paperand DOAI .........cccooieieeeecee e e 105
3 Production structure by grade and region ... ————— 110
4 Global paper machine asset quality 2005...........c.ccocvnnnmmmnmmmmm—————— 111
5 Average paper machine size vs. state-of-the-art machine size in North America and
EUrOPE 2005 ........ccereerrerrerserssnssssssssssssssnssssssssssssssssssssssnsssnssssssssssssssnsssssssnsssssssnssssssanssnssnns 112
6 Main suppliers and companies 2005 ............ccceeerrmrrrrsrssersssrssesssssssssssssessssssssssssssssssaseses 112
6.1 Total paper and DOAIG ............cviiiiieiceee e eneas 112
6.2  Main SUPPlErS DY grade.........cceveieiieiee e 113
7 Changing industrial Structure ... ———————— 117
7 N 11T S 117
7.2 Major mergers and aCqUISTTIONS ........cccoerereieinire e 121
7.2.1  Global mergers and acquisitions aCtIVILY ...........cccceveiiieeeciece e 121
7.2.2 Driving forces for mergers and acquisitions in the pulp and paper industry .............ccccuee...... 121
7.2.3  Mergers and acquisitions in the pulp and paper industry..........cccooveveeiinieverciece e 122
8 Characteristics of major pulp and paper industry companies ..........counmnmsmsmnsmssnssnsnnn 124
T N 110 T TSRS 124
8.2 Financial Results 1999-2005 .........ccoriiirieere e 124
8.3  Investment behaviour and structural changes 1999-2005 ..........ccccccveveieiecceese s 126
SOUICES ...ttt ettt sttt bt d et e b e b e b et bt E e bt e e b ek et b s e b e bt e e b et b e et e bt s b e e 129

2L8



Bl CHAPTER 9 I

Financial valuation and analysis

1 Introduction and PrinCiples.........cucn i —————- 131
2 DefiNitiONS ....occiricsrrssmsessnsssnsrss s —————————————————_ 132
3 BUSINESS PEIfOIMANCE ........cceevrerrmrsmssmsssssssnssssssssssnssssssssssassnssnsssssssnssnssnssssnssnssnssnssssassnssnsns 137
4 ValUALION ...t ————————————————— 141
5 Factors affecting ROCE..............ccciinmimimnnnssnssssssssssssssssssssnsssssssssssssssssssssssssssssssnssnsans 143
6 ROCE development in selected countries 1999-2005............ccocverrersmnsmssnssemsasssssssssessanns 144
7 Investment behaviour in selected COUNIIES ........cccovrimrnsmniscsnssssssssse s 146
8 Management accouNnting.........coccumrmsmnmsmsnmsmmsnmns s ——— 149
8.1 D=3 1 0110 oS 149
8.2  Analysis and BXAMPIES........ceeieeiieeiiteeiee et e e sreene e ne e 149
9 Factors affecting production rate ... s—————— 154
10 Evaluation of development inveSIMENTS.........ccccvvmrrrrrrnsesnsersesssssssssssssesssessssssssssssssnssnes 156
11 Distribution of economic information to the operating floor ..........ccccovrmrninsisnnnsessnnans 157

130



B CHAPTER 10 I

Investment decisions

1 T - - | 159
2 Capital expenditure Projects ........ccurrrmrmnsnssmsmsmssnssnssssssssssnsssssessssssssssssassasssssssssnssasans 160
2.1 Definition of iNVeStMENt CAtEYOIIES .......cvvveeiieceee s 160
2.2 Capex Planning PrOCESS .......cccieeiieiieieeiste e ettt st ss s re bt eeneatesne e ene e 160
2.3 Profitability and competitiveness Criteria ...........ccccveeveveeieieieecse e 162
2.4 Project implementation ...........cccooiieeieeie e 169
2.5  Criteria for selecting NeW eqUIPMENT............c.coveeeiiiiiceee e 169
3 Mergers and acquisitions (M&A) ..o 171
3.1 Features of M&A tranSaCtioNS ...........coeerriririrerierre e 171
3.2 M&A PIOCESSES ... .eveeueeieiieeteeiesiesteste et e e steste e seetesaesse e e e s e besbeeseeseenaesbeereeneeteneearenneennenes 172

R (T (] T S 174

158



B CHAPTER 11

Economy of scale

1 Definition and desSCription..........cccccvvcerrerrrnrsrssssrser s ssse s sss s s e ssssssssssssssasssnsenes 176
2 Economy of scale of a pulp mill ... ———————. 178
3 Economy of scale of a paper mill..........cccccninmimmm—————— 179
4 Economy of scale in two-line paper mills ... ——— 180
5 Minimill CONCEPL .....cocicr s ——————————_——_ 181
6 Economy of scale of speciality paper mills ..........cccooveerrrnrrsnnssssssssssssssssessssssssssnssnnns 182
7 Future development of economy of SCalE.........ccccrvemrrerieririnnsnnsssses s sessnnns 182

175



B CHAPTER 12 I

2.1
2.2
2.2.1
2.2.2
2.2.3

Economy of integration

DefiNitiONS ...coccirisnsrssssnsssssssssnsr s ——————————_——_——_—_ 185
Financial integration..............ccccimiinnnnnsnssssssssssss s ————— 185
Degree of financial iNTegration ............ccccooeoeeieieee e s 186
Main objectives of financial iINtegration ............cccovveiecciie i 186
Streamlining Of ProdUCTION ..o 186
More efficient use of iNVeStMent fFUNS............ccoorerriinee e 187
Lessening the impact of cyclical variations..............ccceoevireiiiceecceceee e 187
Vertical integration ... ————— 188
Two common development strategies of the pulp and paper industry..........ccccverierinns 191

184



B CHAPTER 13 I

Currency exchange rates and risk management

1 Currency eXchange rates........cuummsmsmmsmsmmsmsmsssmssssssssssssssss s 193
1.1 INEOAUCTION ..o 193
1.2 DEIINITIONS .ottt 193
1.3 Historical aspects of the Western monetary SyStem...........ccccoevvviieiencicievcsiccece e 196
1.4 Factors affecting XChange rates............ccoveeceriiereice e 197
1.5 PUrchasing POWET PANILY ......cceiueiieeeiiere st e e n e s re e nnennens 198
BT (7] T [0 SR 201
2 Risk MaNagement...........ccccuiimnmnmsmnsmnmsmsnssnsssssssssssssssssssss s sssssssssssssssnssnssssnssnssnsns 202
2.1 INEFOAUCTION ...ttt 202
2.2  Features of riSK ManAgeMEeNT..........c.ooveiiiiceceeee e s 202
2.3 Hedging methods and inStrUMENTS...........ccoveieiiicesccce e 204
2.4 CASE BXAMPIES ......eeeeeeceeeie ettt n et r e ne e 205

192



B CHAPTER 14 I

Future strategies for the Nordic pulp and paper industry

1 Global trends 1990-2006 .............cocsummmmsmmmsmsmsssssssssssssssssssssssss s ssssssssssssssasss 208
2 Trends in Europe 1990-2006.............ccereerersserssessssrsssssssssssssssssassssssssssssssssssssssasssnsssnsssssssns 210
3 T (0T £ o 212
4 T T T 0] 215

207



