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(Editor's Note: Our ESG Industry Report Cards include an analysis of ESG factors for a selection of companies. We intend to
expand our ESG Industry Report cards to include more companies throughout the year.)

Key Takeaways

- Sustainable forest management is a key factor for many of the companies we rate in this
sector.

- Reducing water pollution in paper production is a main consideration.

- Many companies are working to limit health and safety risks in their automated
processes.

The ESG Risk Atlas

To calibrate the relative ranking of sectors, we use our environmental, social, and governance
(ESG) Risk Atlas (see "The ESG Risk Atlas: Sector And Regional Rationales And Scores," published
May 13, 2019). The Risk Atlas provides a relative ranking of industries in terms of exposure to
environmental and social risks (and opportunities). The sector risk atlas charts (shown below)
combine each sector's exposure to environmental and social risks, scoring it on a scale of 1 to 6. A
score closer to 1 represents a relatively low exposure, while 6 indicates a high sectorwide
exposure to environmental and social risk factors (for details see the Appendix). This report card
expands further on the Risk Atlas sector analysis by focusing on the credit-specific impacts, which
in turn forms the basis for analyzing the exposures and opportunities of individual companies in
the sector.

Environmental Exposure (Risk Atlas: 4)

The majority of issuers we rate with forest assets are large groups in South America, North
America, or Northern Europe. Forests are subject to extensive land use laws and regulations
designed to preserve sustainability, biodiversity, and air and water quality. Violating these laws
could result in material fines or liability and could restrict our rated issuers harvesting rates and
profitability. Forest practices that are detrimental to forest health could bring about adverse
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publicity, boycotts, and regulatory scrutiny.

Forest companies are exposed to environmental factors that could affect wood supply and
profitability. In tropical climates, for example, harvesting rates are higher. Forest companies are
also exposed to event risk such as fires or pest infestations. Reducing carbon emissions is less of
a concern, as forests act as "carbon sinks" meaning they don't generate but instead absorb
carbon dioxide emission. Pulp producers typically lower carbon emissions and energy costs by
cogenerating energy from pulp residues.

Paper mills tend to focus on the quality and smell of the water and the air discharged during the
paper production process. Health and safety are also key considerations in the industry,
particularly for wood manufacturers given the highly automated nature of sawmills.

Recovered paper prices have been low since the end of 2017, when the Chinese government
implemented import restrictions on waste paper. While this has been a key challenge to Chinese
paper producers, it lowered input costs for containerboard producers worldwide and increased
the demand (due to substitution) for virgin pulp. Any material change in Chinese government
policies will likely affect global recovered paper prices.

Social Exposure (Risk Atlas: 3)

With the exception of graphic and publishing papers, demographic shifts and changing consumer
habits are less of a concern for this sector. Digitalization has undermined demand for graphic and
publishing paper, but supported demand for packaging and labelling papers. Economic growth in
China and other economies has fueled the demand for tissue papers.
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ESG Risks In Forest And Paper Products

Table 1

Company/Rating/Comments Country Analyst

Celulosa Arauco y Constitucion S.A. (BBB-/Stable/--) Chile Amalia
Bulacios

Environmental factors and local climate conditions are key to Arauco’s forest activities. The efficient and fast growing nature of its forest
assets, responsible forest management practices, and well invested asset base and energy cogeneration support the rating. A massive fire in
Chile in 2017 destroyed about 7% of Arauco’s planted area but the operational and financial impact did not cause credit metrics to materially
deteriorate. The company subsequently launched a forest renovation plan in Chile and strengthened its fire prevention and suppression
programs. These investments did not have a material impact on its profitability. We assess Arauco’s management and governance as
satisfactory, based on effective strategic planning and a comprehensive risk management framework. Arauco has so far successfully
maintained its market position by constantly expanding operations, both organically and via acquisitions. Even though this often causes free
cash shortfalls, the company has a track record of balancing shareholder returns and investments to maintain credit metrics at the
investment-grade level.

Domtar Corp. (BBB-/Stable/--) Canada Phalguni
Adalja
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Environment risk management is a significant rating factor for Domtar as it sources wood from responsibly managed forests and all of its pulp
and paper facilities are certified to chain-of-custody standards.Despite the company’s exposure to secular decline in papers, we believe its
credit quality is not affected because of its low cost assets and ability to convert paper assets to growth segments. Domtar is subject to strict
environmental regulations. It has reduced its greenhouse gas emissions and the amount of waste (boiler ash) sent to landfills by converting six
coal-fired power boilers to natural gas. 72% of the energy used in its mills is from biomass (mostly wood residuals and pulp byproducts). The
company treats and returns 90% of the water it uses in the pulp and water production process to the local watersheds. It also focuses on
safety and injury prevention and has a track record of improving the safety incident rate. We believe it will achieve its target (0.50) by 2020. We
view the company’s management and governance as satisfactory given its strategic planning and ability to maintain a conservative balance
sheet. A standing committee of the board of directors also routinely reviews management’s sustainability agenda.

Empresas CMPC S.A. (BBB-/Stable/--) Chile Amalia
Bulacios

Environmental factors are key to Empresas CMPC’s operating performance. The company manages its forest base in a sustainable manner
and all its forest plantations are certified. CMPC benefits from high harvesting rates because of favorable climate conditions in Chile and
Brazil, which leads to above-average profitability. Chile-based pulp producers have slightly higher cash cost than Brazilian peers, because of
their higher exposure to softwood. A fire destroyed close to 4% of CMPC’s forest assets in Chile in 2017. This did not lead to a rating change,
but CMPC has since invested in technology, firefighting, and fire prevention. These investments had no meaningful impact on credit metrics or
profitability. We view CMPC’s management and governance as fair. In 2015, the company paid a restitution of $160 million to Chilean
consumers for colluding with another player to fix the price of tissue papers for more than a decade. Although this highlighted certain
shortcomings in its internal controls and governance, the fine had a limited impact on liquidity and credit metrics. CMPC has since replaced
top-level executives and implemented several measures in line with guidelines provided by the Free Competition Defense Court.

Klabin S.A. (BB+/Stable/--) Brazil Felipe
Speranzini

Environmental considerations are key to the sustainability of Klabin’s business but currently not a material rating driver. Sustainable forest
management and obtaining the appropriate certifications are highly scrutinized by clients. Brazil, where the company’s eucalyptus trees are
located, benefits from very favorable climate conditions, which result in high harvesting rates, particularly compared with European or North
American pulp producers. Klabin’s high (70%) degree of energy self-sufficiency results in a very competitive cost structure. The company is
developing its paper packaging operations. A higher contribution from this segment would reduce exposure to the more volatile pulp segment.
In the medium to long term paper packaging may increasingly substitute plastic packaging.

Mondi Group (BBB+/Stable/--) South
Africa

Desiree
Menjivar

Environmental and social factors are relevant to Mondi, but are currently not material rating drivers. Mondi focuses on sustainable forest
management and 25% of its (owned or leased) land has been set aside for conservation purposes. Its South African and Russian forests are all
Forest Stewardship Council (FSC) certified. Its Russian forests are also Programme for the Endorsement of Forest Certification (PEFC)
certified. Wood sourced externally is either certified or from a controlled wood source. Cost reduction is key to remaining competitive, since
many of the products are rather standardized. As part of its ongoing efforts to streamline costs, Mondi seeks to reduce its energy
consumption, and its carbon, greenhouse gas, and malodorous gas emissions. Biomass-based renewable fuels now account for about 65% of
its fuel consumption. Mondi also focuses on waste reduction and limits its level of air and water pollution. This, together with other non-ESG
related measures, results in a low-cost base, improved operating leverage, and industry-leading EBITDA margins. We view governance as a
supporting factor for the ratings, reflecting management's experience and expertise, governance in line with best practices, and the balance of
different stakeholders' interests.

PotlatchDeltic Corp. (BBB-/Stable/--) U.S. Thomas
Nadramia

Environmental and worker safety considerations are key risks for PotlatchDeltic’s credit quality; as these could affect its legal and social
operating licenses. The company owns nearly two million acres of timberlands, harvests timber, and manufactures wood products. It relies on
sustainable forestry practices to provide a reliable long-term timber supply. Timberlands are subject to extensive land use laws and
regulations designed to preserve sustainability, biodiversity, and air and water quality. Violation of these laws could result in material fines or
liability and could restrict the company’s timber harvest and profitability. Forest practices that are viewed as detrimental to forest health
could cause adverse publicity, boycotts, and regulatory scrutiny. Forests are also exposed to weather and ecological risks like fires, insect
infestation, and possible changes in tree growth due to climate change. The operation of sawmills and other wood processing facilities has
inherent risks to worker safety. PotlatchDeltic mitigates these risks by participating in the Voluntary Protection Programs sponsored by the
Federal Occupational Safety & Health Administration as well as state programs. We view PotlatchDeltic’s governance as a supporting factor
for the ratings. As a publicly traded company with an independent board and deep management experience in forestry, we believe the
company maintains a proper balance of stakeholder and public interest.

Rayonier Inc. (BBB-Stable/--) U.S. Thomas
Nadramia

Environmental considerations are key to Rayonier’s credit quality and could affect its operating license. Rayonier owns and manages
timberlands in the U.S. and New Zealand. Environmental factors and risks are paramount to Rayonier’s business, as long-term viability
depends on sustaining forests to ensure consistent supply and quality of timber. However, as a “pure-play” timber REIT with no wood product
manufacturing, we believe it faces fewer environmental and safety risks than its peers Weyerhaeuser Co. and PotlatchDeltic Corp. Forests act
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as ‘carbon sinks’ and are subject to extensive land use laws and regulations designed to preserve the environment. Violation of these laws
could result in material fines or liability for remediation, and could restrict the company’s timber operations. Rayonier’s timber assets are also
exposed to ecological risks like fires, insect infestation, and possible changes in tree growth due to climate change. We believe its geographic
diversity mitigates these risks. Rayonier’s harvesting and planting strategy aims to ensure a sustainable supply of trees. Its 2.6 million owned
or managed acres are all certified under the “Sustainable Forestry Initiative Standard” in the U.S. or to the “Forest Stewardship Council
Standard” in New Zealand. As a publicly traded timber REIT with an independent board and deep management experience in forestry, we
believe the company maintains a proper balance of stakeholder and public interests.

Rayonier Advanced Materials Inc. (BB-/Negative/--) U.S. Thomas
Nadramia

Environmental and social factors are key to Rayonier Advanced Materials Inc. (RYAM) as it operates four pulp plants, sawmills, produces
paper-based packaging (containerboard) and newsprint, and manages forestlands. The company's operations are subject to extensive land
use laws and regulations designed to preserve sustainable forests and the environment. Violation of these laws could result in material fines
or liability for remediation, and could restrict the company's output. RYAM also operates several cogeneration plants at its facilities, which rely
on renewable biomass. It meets 42% of its electricity needs internally and 81% of the energy it uses comes from renewable resources. Formal
programs are in place to manage and monitor safety. The company manages more than 25 million acres of forestlands in Canada (owned by
the provincial government) and supplies fiber to the company's lumber, paper, cellulose, and pulp operations in Ontario and Quebec. These
lands are managed in accordance with Forest Stewardship Council standards to ensure sustainability and preservation of land resources and
wildlife. As a publicly traded entity with an independent board and long management experience in its core businesses, we believe RYAM
maintains a proper balance of stakeholder and public interest.

Sappi Ltd. (BB/Stable/B) South
Africa

Omega
Collocott

Environmental and social factors are relevant to Sappi Ltd. but currently not material ratings drivers. Sappi has good track records in process
and product safety, no history of significant environmental incidents, and focuses on renewable inputs (energy and pulp) and recyclable
products. Environmental risks are key to pulp and paper producers. 100% of Sappi’s forests are Forestry Stewardship Council (FSC)-certified,
46% of the energy it uses is renewable, and 95% of water is returned to the environment. Reducing GHG emission (partly offset by carbon
sequestration in forests), energy efficiency, and waste management are greater challenges. Social factors are neutral to the rating in the
short-term. Sappi has a good health and safety track record. It also supports employment equity targets in South Africa, and maintains good
relations with unions and employees. We view governance as a supporting factor for the ratings, reflecting management's experience and
expertise, governance in line with best practices, and the balance of different stakeholders' interests.

Suzano Papel e Celulose S.A. (BBB-/Stable/--) Brazil Felipe
Speranzini

Environmental and social factors are relevant to Brazil-based forest products company Suzano, but are not currently material ratings drivers.
Among others, Suzano has a good track record in sustainable forest management and achieving energy efficiencies. These initiatives lead to
high forest yields, short harvesting periods, and support the company’s above-average profitability. We also expect Suzano to benefit from the
ongoing restrictions on imports of recycled paper in China as this supports the demand for pulp.

UPM-Kymmene Corp. (BBB/Stable/A-2) Finland Desiree
Menjivar

Environmental and social factors are relevant to Finland-based forest products company UPM, but currently not material ratings drivers. The
group focuses on sustainable forest management and plants around 70 million trees every year. All of UPM’s forests and plantations are
certified. Wood harvesting levels are exposed to changes in weather conditions. The company increasingly focuses on developing renewable
and recyclable materials (including fuels and chemicals) from bio-based materials. UPM also focuses on using a higher portion of recycled
content and energy efficiencies (via the production of hydro power, nuclear power, and biomass-based energy at its mills). 95% of the energy
UPM uses in its pulp production process is renewable, resulting in a leaner cost base and lower waste. We view governance as a supporting
factor for the ratings, reflecting management's experience and expertise, governance in line with best practices, and the balance of different
stakeholders' interests.

Weyerhaeuser Co. (BBB/Stable/A-2) U.S. Thomas
Nadramia

As one of the largest publicly held owners of timberlands with more than 12 million acres in North America, environmental factors are key risks
for Weyerhaeuser’s credit quality, and could affect its operating license. Sustainable forest management ensures an adequate timber supply.
Timberlands are subject to extensive land use laws and regulations to preserve green spaces and the environment. Legal violations carry
material fines and potential liability for remediation and future operations could be curtailed, although no major restrictions have occurred in
recent years. All of Weyerhaeuser’s timberlands are certified by the Sustainable Forestry Initiative Program; only about 10% of forestlands
globally meet this certification. Timberlands are also exposed to fires, insect infestation, and changes in tree growth rates due to climate
change. Weyerhaeuser mitigates this via wide geographic diversity. As the largest publicly traded timber REIT with an independent board and
deep management experience in forestry, we believe the company maintains a proper balance of stakeholder and public interests.

West Fraser Timber Co. Ltd. (BBB-/Stable/--) Canada Phalguni
Adalja
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Environmental factors are key to West Fraser’s operating performance. The company’s operations depend on reliable and consistent supply of
wood fiber. West Fraser follows sustainable forest management practices (certified by independent auditors) in Canada. Its operations in
Western Canada (30% of production) have been affected by the mountain pine beetle infestation. The company recently announced permanent
curtailments at its Fraser Lake and Quesnel sawmills in British Columbia (BC) to align production with timber availability. Employees will be
offered opportunities to work at other operations. In addition, Caribou preservation plans in Alberta could also reduce timber supply. In order
to offset these issues, West Fraser has reduced its exposure in BC and increased its operations in the southern region of the U.S. West Fraser
is one of the lowest cost producers in the industry and a rise in fiber costs would not affect the credit rating. In order to maintain its low-cost
position, the company has rebuilt sawmills, added continuous kilns, and focused on reducing its greenhouse gas emissions. Its energy
co-generation facilities use sawmill residuals and waste biomass to produce electricity. The company has invested more than US$500 million
to improve the safety and competitiveness of its mills. We view the company’s management and governance as satisfactory. The company has
a Health, Safety, and Environment Committee, which meets at least semi-annually and reviews compliance policies and ensures programs are
in place to safeguard environmental and social standards.

Appendix: Components In The Sector ES Risk Atlas

Here is a list of examples of factors we consider in evaluating sector-specific environmental
exposure. For example, we examine to what extent each sector is relatively exposed to:

Greenhouse gas emissions (GHG): actual or potential regulations such as carbon taxes,
emissions trading schemes, and other direct or indirect costs. The GHG emissions under the Kyoto
climate change agreement are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6).

Sensitivity to extreme weather events: incremental costs or the potential physical impact on
assets associated with recurring (for example, hurricanes) or infrequent (droughts) severe weather
events.

Sensitivity to water scarcity: potential costs related to the need for extracting or sourcing large
quantities of water, or requiring on-site water treatment, in comparison to other water users of
the same water basins or utilities.

Waste, pollution, and toxicity: potential fines or rising costs associated with prevention and
treatment of waste and pollution, including hazardous waste and air pollution.

Land use and biodiversity: asset retirement obligations, developing natural land or potential
operating constraints, or increased costs associated with protecting plant and animal life.

The following is a list of examples of factors we consider in evaluating sector-specific social
exposure. For example, we analyze to what extent each sector is relatively exposed to:

Human capital management: a sector's capacity to develop a long-lasting productive workforce
while reducing potential operational disruptions from workforce mismanagement; diversity and
inclusion attributes; exposure to strikes and the sector's general exposure to dealing with
emerging skills scarcity or surplus labor.

Changing consumer or user preferences: We recognize that changes in consumer behavior are
often the result of complex dynamics, such as changes in technology or fashion or other disruptive
business trends. Therefore, we treat a change in consumer preferences as a social factor related
to sustainability, health, safety, the environment, privacy, financial mis-selling, or community and
human rights, particularly when an entity has triggered the change.

Demographic changes: potential costs or opportunities related to population growth and
composition, such as an aging population, urbanization, changing living standards, or a growing
middle class.
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Safety management: potential direct or indirect costs resulting from problems related to the
safety of a sector's production processes and final customer products.

Social cohesion: potential or actual costs in direct operations or in the supply chain resulting from
geopolitical or community-related events such as conflicts, community unrest, and terror attacks.

This report does not constitute a rating action.
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