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Recent Sector and End-Use Profitability
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Summary - Growth by end-use

World production by grade
CAGR 2017-2022

Grade Avg / yr
Tissue +3.2%
Mechanical papers - 4.5%
Woodfree papers -1.1%
Specialty papers +1.3%

Abs. hygiene products (units) +2.9%
Weighted average +1.5%

Note: Average calculated using the 2017 distribution of pulp shipments by end-use for the
relative weights. For some grades, shipments used as a proxy for production.

Source: Numera, PPPC
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Pulp sector profitability compares favourably

Selected Industry Operating Income (EBIT) Margins 2017 (%)

Green & Renewable..
Tobacco (62)
Utility - Water (103)
Semiconductors (542)
Railroads (51)
Pulp (17)
Coal & Related Energy (254)
Household Products (531)
Metals & Mining (1594)
Oil/Gas Distribution (143)
Env. & Waste Services (320)
Specialty Chemicals (770)
Total Market (43848)
Food Processing (1270)
Steel (735)

(number of global companies)
average EBIT margin in 2017
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Source: NYU, Numera Analytics
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In 2018, global pulp margins improved
This was true across all producing regions
Average EBIT Margin (in %)
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Source: Company Reports, Numera Analytics
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Tissue producers experienced margin declines Graphic paper margins improved slightly

Packaging margins also improved
Average EBIT Margin (in %)
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Pulp (17) Tissue (Big 3) Tissue (Other 5) Graphic Paper Board (10)
(13)

Source: Company Reports, Numera Analytics
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NA: Higher pulp costs affected tissue margins

EBIT Margins (in %)

25
20
15 2017
10 l
H1-18
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K-C P&G Essity Metsa Kruger Cascades Clearwater CMPC
(Hygiene) Tissue

Source: Company Reports, Numera Analytics
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WEF paper producers had mixed reviews ...

EBIT Margins (in %)

25
20 2017 Average Margin
2017: 9.4%
15 1H 18: 9.5%
10
)
0
-2
Navigator Mondi IP (Printing Domtar SAPPI Lecta Arctic Paper
(Paper) (Paper & Papers)
Pulp)

Source: Company Reports, Numera Analytics
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..while Mech. P&\ producers rebounded

EBIT Margins (in %)

25

20

Average Margin
2017: 1.6%
15 1H 18: 5.9%

2017
10 { 1H 18

geliste -

UPM (Paper) Stora Enso  Holmen Norske Skog Verso Resolute FP ~ Perlen
(Paper) Paper Papier

Source: Company Reports, Numera Analytics
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Summary of PPPC’s End-Use Study 2018
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Tissue and P&W account for 62% of total

Global Chemical Market Pulp Shipments by End-Use 2017
as a % of total

Other

Fluff ‘
8%
é Tissue

2017

Specialty 61.7 Mt

Source: PPPC
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Major shift in share between the two since 2007
Chemical Market Pulp Shipments by End-Use
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This shift is much more pronounced in HW

Softwood vs Hardwood Market Pulp Shipments in P&W and Tissue

40%

32% i
28% 0 31%
Softwood .\._ 0 29% Tissue

H:

— — 28% 27% iy
2904 23% 24% P&W
2007 2010 2013 2015 2017
4970 43% 44% i
Hardwood E— 0 36% 40% o Tissue
——
— 0 e P&W
: 33% slet 30% y
29% 27%
2007 2010 2013 2015 2017

Source: PPPC
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Tissue as an end-use has grown everywhere
Chemical Market Pulp Shipments into Tissue Paper

60%

50%

40%

30%

20%

10%

0%

Source: PPPC

NA

WE China

non-Jp Asia

)



AR

60%

50%

40%

30%

20%

10%

0%

Source: PPPC

Z

o

HECETRRT

TN E TBE

Pulp use in P&W has declined in all regions
Chemical Market Pulp Shipments into P&W Paper
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China

non-Jp Asia
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World Chemical Market Pulp Review
- 9months of 2018

(based on PPPC’s Global-100 database)
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Demand up 2.2% after 9 months
World Chemical Market Pulp Demand

000s tonnes

6 000

5500

5 000

4 500

Source: PPPC

Q1/2018: +0.5%  Q2/2018: +3.5% Q3/2018: +2.5%

Y-T-D: +2.2%

J A S O N

[EIEEIE1K2.2%

September: +4.6%
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Demand rose 760k tonnes through Sept. Gains focused in hardwood and UKP

1 000
800
600
400
200

- 200

Source: PPPC
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World Chemical Market Pulp Demand Growth by Grade
000s tonnes and % change, 9 months 2018 vs 2017

2.2%

3.7%

6.0%

-0.1% 2.0%

Total Bleached Bleached UKP Sulphite

Softwood Hardwood
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Global softwood demand by month shows marked slowdown in 2018

2.3

2.2

2.1

2.0

1.8

1.7

Global Bl. Softwood Market Pulp Demand
million tonnes

1.9 \/

SW demand,
s.a. trend

2011 2012 2013 2014 2015 2016 2017 2018

Source: PPPC
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Softwood demand down 1.5% y-t-d Losses in Southern and Radiata
Softwood capacity up 3.6% y-t-d

World Bl. Softwood Market Pulp Demand Growth by Subgrade vs Capacity
000s tonnes and % change, 9 months 2018 vs 2017

800

600 -
400 -
200 -

0.1%

0 - .
- 200 - |

- 400 . -1.5%

Capacity Total
Source: PPPC

NBSK

2.4% -

) -6.8%

SBSK Radiata
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Balance down 5 points to 89% Declines across in all grades

World Bl. Softwood Market Pulp Ship.-to-Cap. Balance by Subgrade
percent, 9 months 2018 vs 2017

2017

l 2018
100% -
90% - B
80% -
70% -
60% -

Total Northern Southern Other
Softwood Softwood Softwood

Source: PPPC
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Hardwood up 4.9% through 9 months All the growth is in Eucalyptus

World Bl. Hardwood Market Pulp Demand Growth by Subgrade vs Capacity
000s tonnes and % change, 9 months 2018 vs 2017

2 000

1 600 8 0%

0
1200 4.9%

800

400

0
2.2% -12.7% -1.1%

- 400
Total NBHK  SBHK Eucalyptus Tropical

Source: PPPC
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Capacity rising well ahead of demand

World Bl. Hardwood Market Pulp Demand Growth by Subgrade vs Capacity
000s tonnes and % change, 9 months 2018 vs 2017

2 000
1 600
1200
800
400

0

2.2% -12.7% -1.1%

- 400 ol
Capacity NBHK Eucalyptus

Source: PPPC
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Hardwood balance fell 2 points to 88% Only the Euca balance has held steady

World Bl. Hardwood Market Pulp Ship.-to-Cap. Balance by Subgrade
percent, 9 months 2018 vs 2017

100%
90% -
80% -
70% -
60% -
50% -

%

94%

91%91%

84%

Total Northern Southern Eucalyptus Other
Hardwood Hardwood Hardwood

Source: PPPC
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World-20 producer stocks

World-20 BIl. Chemical Market Pulp Producer Stocks
days of supply (standard calc.) vs normal range*

40 Softwood 50 Hardwood

35 33 days45 """""
30 40
25 35 w
20 30
11 12 13 14 15 16 17 18 11 12 13 14 15 16 17 18

* Days of supply, corrected for seasonality; upper and lower limits are the average level plus or minus
one standard deviation based on the last 60 data points

Source: PPPC
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Global demand +2.2% y-t-d Gains in China and Europe

World Chemical Market Pulp Demand Growth by Region
000s tonnes and % change, 9 months 2018 vs 2017

1 200 -
2.2%
800 -

600 -
Pl 3.4%

0 -
- 200 -

- 400 - -9.1%
World NA WE EE LA Japan OA Oc China

0.1%
-0.9%

-6.2%
-2.0%

Source: PPPC
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Big difference between HW/SW

World Chemical Market Pulp Demand Growth by Region
000s tonnes and % change, 9 months 2018 vs 2017

100 -
50
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Softwood
Source: PPPC
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Demand rose 5.6% through 9 mos Growth in HW and UKP

1 000
800 -
600 -
400 -
200 -

- 200

Source: PPPC

Chinese Chemical Market Pulp Demand Growth by Grade
000s tonnes and % change, 9 months 2018 vs 2017

-1.0%

5.6% 9.8%

12.9%

Total Bleached Bleached UKP
Softwood Hardwood

-39.6%

Sulphite
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List prices rose significantly in 2017-18

Chinese Bl. NBSK and BIl. Hardwood Price
US$/tonne

950

850

NBSK
750

650
BHK

550

450

2012 2013 2014 2015 2016 2017 2018

Source: FOEX
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Even more in RMB terms
Chinese Bl. NBSK and BIl. Hardwood Price

RMB/tonne

6,000
5,500
5,000
NBSK
4,500
4,000
BHK

3,500

3,000

2012 2013 2014 2015 2016 2017 2018

Source: FOEX
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Even in China, softwood trend has slowed
Chinese BI. Softwood Market Pulp Demand

000s tonnes, seasonally adjusted trend

|¢I |

900
800
700
600
500

SW demand,

400 s.a. trend
2011 2012 2013 2014 2015 2016 2017 2018

Source: PPPC
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Losses in SBSK and Radiata

Chinese Bl. Softwood Market Pulp Demand Growth by Subgrade
000s tonnes and % change, 9 months 2018 vs 2017

100 -
2.0%
50
0
-50
2100 -7.9%
Total NBSK SBSK Radiata

Source: PPPC
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Softwood flows to China by supplier
Chinese BI. Softwood Market Pulp Imports

000s tonnes and % change, 9 months 2018 vs 2017

Eastern
Europe

+33 (+4.7%)
Western +35 (+35%)

North
. Europe
J— America i -\)

Africa

-92 (-3.2%)

-3 (-0.3%)

-28 (-39%)

Latin Other
America Asia

(_/_ Oceania

Source: PPPC
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Traders stocks remain low

Chinese Bl. Chemical Softwood Trader’s Stocks
days of supply (standard calc.) vs normal range*

70

60

50 September: 37 days

40

30

20
2014 2015 2016 2017 2018

Source: PPPC



Hardwood up 855 000 tonnes Sharp Increase in Eucalyptus

Chinese Bl. Hardwood Market Pulp Demand Growth by Grade
000s tonnes and % change, 9 months 2018 vs 2017

1200 -
1 000 -
800 -
600 -
400 -
200 -
0 -

- 200 - -16.2% -52.6%
Total NBHK SBHK  Eucalyptus Tropical

18.2%

9.8%

-1.6%

Source: PPPC
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Gains in Q3 were well above-trend

Chinese BIl. Hardwood Market Pulp Demand

000s tonnes, seasonally adjusted trend
1400

1200 Q3: +17.9%

1000
800

600

HW demand,

400 s.a. trend
2011 2012 2013 2014 2015 2016 2017 2018

Source: PPPC
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Sales have grown despite rising cost
Chinese EUCA list price

Chinese BIl. Hardwood Market Pulp Demand

RMB/tonne

000s tonnes, seasonally adjusted trend
1400 5500
1200 5000
1000 UCA list price 4500

in RMB (R)

800 4000
600 3500

HW demand,
400 s.a. trend (L) 3000

2011 2012 2013 2014 2015 2016 2017 2018

Source: PPPC, FOEX
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Hardwood flows to China by supplier
Chinese BIl. Hardwood Market Pulp Imports

000s tonnes and % change, 9 months 2018 vs 2017

Eastern
Europe

-76 (-31%)

Western -31 (-28%)
-149 (-37%)

North
Europe
J— America A \)
China /
Africa
-30 (-1.6%)

Latin Indonesi
America a

(_/_ Oceania

+973 (+21%)

Source: PPPC
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Trader's HW stocks still below average

Chinese Bl. Chemical Hardwood Trader’s Stocks
days of supply (standard calc.) vs normal range*

90

70

50

September: 31 days
30

10
2014 2015 2016 2017 2018

Source: PPPC
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Summary 2017-2022

Capacity 17-22 mt 17-22%  17-22 CAGR

SW +1.0 +3.6% +0.7%

HW +3.7 +9.8% +1.9%
Balance =~ SW HW UKP

UKP +0.4 +20% +3.7%
2018 89% 88% 93%

Total +5.1 +7.6% +1.5%
2019 91% 90% 91%
2020 94% 93% 92%

Demand 17-22 mt 17-22 % 17-22 CAGR

2021 95% 93% 94%

SW +1.5 +5.8% +1.1%
2022 96% 95% 96%

HW +5.1 +15% +2.8%

UKP +0.5 +25% +4.6%

Total +7.1 +12% +2.2%

Source: PPPC
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Overall capacity to grow 5.1 mtonnes

World Chemical Market Pulp Capacity Growth by Region
2018-2022, in 000s of tonnes and % change per year

6 000 -

1.5%

4 000

2 000

-0.9%

-2 000

Total North Western Eastern Latin Asia Others
America Europe Europe America

Source: PPPC
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SW capacity to grow 1.4 mt in two years So far, no growth expected beyond 2019

World Chemical Softwood Market Pulp Capacity
% growth per year

6% - CAGR 08-'17: +1.4%

4%

2%

0.0% 0.1%

0%

-2%

4%
o8 09 10 11 12 183 14 15 16 17 18 19 20 21 22

Source: PPPC
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Leading to a slowdown of the 5-year trend

6% CAGR 08-'17: +1.4%

+0.7

4%

2%

0%

-2%

-4%
080910111213141516

Source: PPPC

World Chemical Softwood Market Pulp Capacity

% growth per year and annual volumes in million tonnes

30 -
CAGR 18-199" 2007-2012:
2012-2017:
- 28 - 2017-2022:

26

24

22

20

17 18 19 20 21 22 2007

2012

+1.2 mt
+2.4 mt
+1.0 mt

2022

2017
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New SW capacity mainly in Europe

World Chemical Market Pulp Capacity Growth by Region
2018-2022, in million of tonnes and % change per year

1.3 million tonnes of new SW
capacity in W.E. + E.E.

o

(o o (o N w BN
|

0.7%
. 1.6% 7.2%
0.2% -
1 [ I- [ [
-1.1% 7 3%
-2.4% S’
Total North Western Eastern Latin Asia Others

America Europe Europe America

Source: PPPC



A

A REtB I AR 10F 2 sRBAR2F T LB

Arauco MAPA included as of 2021HW capacity: strongest growth since 2008
Little growth in 2019-2020

12%
10%
8%
6%
4%
2%
0%
-2%
-4%

Source:

World Chemical Hardwood Market Pulp Capacity

% growth per year and annual volumes in million tonnes

CAGR 08-'17: +3.7% 40
CAGR ’18-22:
+1.9%

35

5.7%

20

08091011121314151617 1819 20 21 22

PPPC

| 2007-2012: +4.2 mt
2012-2017: +7.0 mt
2017-2022: +3.7 mt

5007 2012 2017 2022
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HW growth concentrated in L.A.

World Chemical Market Pulp Capacity Growth by Region

2018-2022, in million of tonnes and % change per year

4 - 1.9% 3.3%
3.8 million tonnes of additional
capacity in L.A.
3 - \
In Asia, increase of 250 kt in
2 - 2018 will be offset by
integration and conversion
1 projects
-0.3% 1.0% 1.4% l 0.0%
O 1 T T — T T T : 1
1 -0.9%
Total North Western Eastern Latin Asia Others

America Europe Europe America

Source: PPPC
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Growth expected also in UKP capacity

"17-'22: +435 kt 600 -
CAGR +3.7%
400
200
0

2012

2017 2022

World UKP Market Pulp Capacity
annual volumes in ‘000 of tonnes

2018-2022, in 000s of tonnes
and % change per year

3.7%

* ND Papers, Old Town, ME, USA, +275 kt

9.0% ° Oii, Tasman, New Zealand, +150 kt

14%

0.7% 0.0% 0.0% 0.0%

Total NA WE EE LA Asia Oth
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Global demand to slow in Q4 Demand to bounce back in 2019-20

Long term growth to remain at trend
World Chemical Market Pulp Demand

% growth per year

0 _
6% CAGR ’18-22
CAGR 08-'17 +2.2%
+2.2% 3.7%
4% -

|

2.1%2.2%

2% -

0% -

200 -

08 09 10 11 12 13 14 15 16 17 18f 19f 20f 21f 22f

Source: PPPC
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SW/HW: 6.6 mill t of additional demand

World Chemical Market Pulp Demand

in millions of tonnes

40 - Softwood ~ Hardwood
2017-2022: +1.5 mil t 40 2017-2022: +5.1 mil t
(CAGR 1.1%) (CAGR 2.8%)
35 7 2012-2017: +2.2 mil t 35 | 2012-2017: +6.5 mil t
(CAGR 1.8%) (CAGR 4.4%)
30 - 30

25 -

20 -

15 - 15 -
2007 2012 2017 2022 2007 2012 2017 2022

Source: PPPC
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SW demand +1.1%; HW demand +2.8%

World Chemical Market Pulp Demand

% growth per year

8% - Softwood 8% - Hardwood
6% - o 6% - L
CAGR '08-'17 CAGR '18-22
+1.4% +2.8%
CAGR '18-22
4% +1.1% 4%
2% 2%
0% 0%
CAGR '08-17
-2% -204 - +3.7%
4% - 4% -
08 10 12 14 16 18f 20f 22f 08 10 12 14 16 18f 20f 22f

Source: PPPC
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Rapid growth for UKP demand

World UKP Market Pulp Demand
in millions of tonnes and % growth per year

UKP

3 . 2017-2022: +505 kt 12% - .
(CAGR 4.6%) CAGR 15.22
8% N . 0
2012-2017: +100 kt
(CAGR 1.0%) rF
2 _
0% -
0, ]
4 /0 CAGR '08-17
1 _ -1.0%
_8% |
120 -
Y e 2012 2017 2022 6% -
08 10 12 14 16 18f 20f 22f

Source: PPPC
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UKP still a small market

World Chemical Market Pulp Demand
Volumes by quality, in percent

2012 2022

UKP Sulfite UKP Sulfite
0%

Softwood
Softwood 39%

53.2 mill 44% 68.8 mill
t t

Hardwood
51% Hardwood

57%

Source: PPPC
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Over % of the growth will be in China

World Chemical Market Pulp Demand Growth by Region
2017-2022, in 000s of tonnes and % change per year

Softwood Hardwood
+1.5 mt; +1.1% /yr +5.1 mt; +2.8% /yr 5 4%
3 500 ] Mature Markets Growth Markets 3 500 | Mature Markets Growth Markets
-0.6 mt; -1.0% /yr +2.1 mt; +3.0% /yr -0.1 mt; -0.1% /yr +5.1 mt; +4.9% /yr
2 500 - 2 500 -
0
1500 - 32% 1500 -
i 3.0% | 4.9%3.1%
500 1.4% 2.6%2-9% g0y 500 0.0%0-2% 5.8%
_-_I T T T I-I T : I_I I_I T
-0.3% -0.8%1..8%-0.8% -0.7%1 70:0.6%
- 500 - ’ - 500 - -
O O

Source: PPPC
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Non-China demand to grow 1.6 mt

World 2007-2017:
+12.2 mil t - CAGR 2.2%

China 2007-2017:
+13.3 mil t - CAGR 10%

R-0-W 2007-2017:
-1.1 mil t - CAGR -0.3%

2012

World Chemical Market Pulp Demand
in millions of tonnes

World 2017-2022:
+7.1 milt - CAGR 2.2%

China 2017-2022:
+5.5milt - CAGR 4.7%

40.7
42.3

R-0-W 2017-2022:
+1.6 mil t - CAGR 0.8%

2017 2022
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“Non-China emerging” to grow by 2.2 mt

World ex-China Chemical Market Pulp Demand Growth by Region
2018-2022, in 000s of tonnes and % change per year

Mature Markets Growth Markets ex-China

1250 - -0.6 mt; -0.4% /yr +2.2 mt; +3.3% /yr 3.5%
1 000 -

750 -

500 -

250 -

0 - . |
- 250 - S AT 5% [
500 - -0.4% |
N.A. W.E. Japan S.K. Oce. Afr. E.E. L.A. O. Asia

Source: PPPC
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Tissue and P&W positive in Other Asia
World ex-China Chemical Market Pulp Demand Growth by Region
2018-2022, in 000s of tonnes and % change per year
1 250 - 3.5%
1 000 -
750 -
500 -
250 -
o) . . . . | | . |
- 250 -
090 WA WE Japan SK Oce. A EE. LA O Asi

Source: PPPC
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E.E., L.A. demand driven by tissue
World ex-China Chemical Market Pulp Demand Growth by Region

2018-2022, in 000s of tonnes and % change per year
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Source: PPPC
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N.A./W.E.: Tissue ok; big losses for P&W

World ex-China Chemical Market Pulp Demand Growth by Region
2018-2022, in 000s of tonnes and % change per year

AN

1250
1 000
750
500
250

O —

_ 250 -0.1%
- 500

-0.4%
N.A. W.E. Japan S.K. Oce. Afr. E.E. L.A. O. Asia
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In W.E., key exposure to P&W end uses

W.E. Chemical Market Pulp Demand Growth by Grade
in % change per year
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Chinese demand to increase by 1.1 mt/yr

(+13.3 mt)

7.8

CAGR 2007-2017: +10%

Chinese Chemical Market Pulp Demand

in 000s tonnes and % growth per year

CAGR 2017-2022: +4.7%

(+5.5 mt)
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Significant change to SW forecast Demand to bounce back in 2019/20
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Chinese Chemical Market Pulp Demand Growth by Grade
in % change per year
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Demand will catch up to supply

World Chemical Market Pulp Capacity vs. Demand

in millions of tonnes
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Full year balance to lose 3.4% in 2018 SW and HW to recover ~1.5% in 2019

World Chemical Market Pulp Balance by Grade
in percent
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Long term balance over 95%
World Chemical Market Pulp Balance by Grade

in percent
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Drivers of Pulp Demand in China
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DRIVERS OF PULP Demand in China
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China Pulp Based P&B Output vs PG pulp import
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Paper/Products Finished Products Yr2011-
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Monthly accumulated Finished Product stock RMB hundred million
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China Output & Paper/Products Stock of Finished Products Yr2011-

FEIEKBF 2 (B51) China P&B Monthly output (‘0000t)
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China P&B Quarterly accumulated Sales volume YOY change %
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Stock change %— quarter vs Yr Beginning
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China Paper Producers Price Index YOY Change — Pulp, Paper & Paper Products Yr2014-
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Price Index YOY Change china Paper Yr2014-
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Index - YOY Change % — China Paper Output vs Producers Price Yr2014-
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