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Paper: Then and Now

Paper is manufactured using renewable, natural fibers. Linen 
and cotton rags were the main raw materials for the pulp and 
paper industry from the mid- to late 1880s and even today, 
cotton linters (the fine fibers left on the seed of a cotton plant 
after the ginning process) or cotton clippings from textile mills are 
used to make some fine papers. But in the early to mid-1900s, 
increasing demand for paper products and developments in low 
cost wood pulping resulted in a large expansion of the wood-
based pulp and paper industry, leading to the dominance of 
wood-based paper today.

While alternative fibers currently make up only 3% of fiber used 
globally for papermaking, a growing number of companies 
around the world are using these fibers to manufacture so called 
“tree-free” paper and packaging. Many of these companies 
promote their products as better for the environment, claiming 
that unlike wood-based paper and packaging, alternative fiber 
products save trees and protect forests. Such claims, and in 
fact the broader tree-free movement, are based on the false 
premise that paper made from trees is not sustainable.

The sustainability of both wood-based and alternative-
fiber paper and packaging is determined by their overall 
environmental footprint, which depends on many factors in 
the product life cycle. These include responsible land and 
forest management, the environmental performance of pulp 
and paper mills, recyclability and the availability of recycling 
infrastructure.

Sustainability Case for Wood Fiber Papers

Sustainable Forestry

Wood-based paper and packaging manufactured in North 
America are inherently sustainable because they are made from 
a renewable resource – trees grown in responsibly managed 
forests. North American paper and paper-based packaging mills 
are strategically located near these forest resources, making 
abundant wood supplies available year-round at a relatively 
low delivered cost. In the United States, harvesting occurs on 
less than 2% of forestland annually,2 while harvesting occurs on 
only 0.2% of Canada’s forestland each year3, and both countries 
grow significantly more trees each year than are harvested.2,3 

Logging to manufacture paper and other products is not a 
cause of deforestation, which is defined as the permanent loss 
of forestland, whether it is human-induced or not.4

The primary cause of deforestation in the United States is rapidly 
expanding urban development,5 while the primary cause of 
deforestation in Canada is agriculture.6 Despite deforestation 
from these and other causes, net forest area in the United States 
grew by around 18 million acres between 1990 and 2020, while 
Canada’s net forest area remained stable at around 857 million 
acres during the same period.4 A net change in forest area is 
the sum of all forest losses (deforestation) and all forest gains 
(forest expansion) in a given period.4

Wood and recovered paper are the dominant fiber resources for today’s global pulp and paper industry, accounting for 97% of the 
world’s fiber utilization. The remaining 3% is alternative fibers1 such as bamboo, kenaf, certain grasses and agricultural residues 
such as bagasse, which results from the processing of sugar cane into sugar, and wheat straw, which is the stalk left over after 
the wheat grains are harvested. These alternatives fibers for papermaking can be sustainable under certain conditions, and 
companies, particularly those in countries where wood fiber is scarce, continue to explore the market viability for alternative fiber 
papers. To ensure paper buyers and end-users are able to make informed decisions about the products they purchase, it’s vital 
that all claims related to environmental sustainability are substantiated with credible scientific and technical data, regardless of 
the type of fiber used.
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About 94% of Canada’s forests is publicly owned and managed 
by provincial, territorial and federal governments. According to 
laws, regulations and policies in place across Canada, all areas 
harvested on public land must be reforested, either by replanting 
or through natural regeneration.6 Approximately 89% of wood 
harvested in the U.S. comes from privately-owned forests, which 
provide most of the wood for domestically produced wood and 
paper products.2

Contrary to the claim that manufacturing and using paper 
destroys forests, the demand for sustainably sourced paper 
and paper-based packaging creates a financial incentive 
for landowners not only to manage and harvest their land 
responsibly, but also to keep it forested rather than converting it 
to non-forest uses. This realization is reflected in today’s globally 
recognized third-party forest certification systems that offer a 
market-based system for supporting the sustainable growth, 
harvesting and consumption of forest products. More than 
half (52%) of the total global area of certified forests is in North 
America.7 Certification promotes forest management practices 
that must result in outcomes that are economically viable, 
ecologically sound and socially just.7

Moreover, global statistics on forests do not suggest that the 
use of “tree-free” paper would protect forests for the long-term. 
The regions of the world that consume the least amount of 
wood are those that have the highest rates of deforestation. 
North America, Europe and China account for more than 83% 
of the world’s annual industrial wood consumption8, but more 
than 90% of global deforestation takes place in the tropics, with 
Africa surpassing South America between 2010 and 2020 as 
the leading deforestation hotspot.4

Recycling 

In addition, wood-based paper products are easily recycled, and 
the United States and Canada have well-developed recycling 
infrastructures that have among the highest paper and paper-
based packaging recovery rates in the world, currently 66%9 and 
70%10, respectively. The national recovery rates for corrugated 
cardboard packaging for recycling in the U.S. and Canada are 
even higher, at 92%9 and 85%11, respectively.

Paper Mill Environmental Performance Improvement

The environmental performance of U.S. and Canadian pulp, 
paper and paper-based packaging mills is highly regulated by 
federal, state/provincial and local government authorities that 
require strict adherence to environmental permit limits, regular 
monitoring and detailed reporting.

North American pulp, paper and paper-based packaging 
mills also have a proven record of environmental performance 
improvement as a result of continuous investment in 
manufacturing operations. Among these advances are 
upgraded equipment for improved efficiency, enhanced process 

systems and controls that reduce water use, recover chemicals 
and improve yield, as well as the use of cleaner fuel sources 
such as carbon-neutral biomass and natural gas. 

Since 2005, U.S. mills have increased fiber procurement from 
certified sourcing programs to 99% and decreased water use 
by 6.9%9. While pulp and paper manufacturing requires a lot 
of water, 90% of it is returned to the environment in a manner 
that conforms with water quality criteria in North America. Water 
is used efficiently within mills with each gallon of water being 
used more than 10 times before being returned to the receiving 
environment.12 In addition, more than 65% of energy demand at 
U.S. pulp, paper and paper-based packaging mills is met with 
renewable, carbon-neutral biomass energy, which has resulted 
in a 23.3% reduction in greenhouse gas (GHG) emissions since 
2005.9 Since 2000, Canadian mills have eliminated the use of 
oil, cut coal use by 90%10 and have reduced mill GHG emissions 
by 66% since 1990.13 Since 2005, Canadian mills have reduced 
air pollutants 52% and water pollutants 70%.10

Non-wood Fibers Can be a Sustainable Alternative

In North America, the sustainable management of forests 
depends on a robust demand created by the forest products 
industry, including pulp and paper. However, in countries where 
wood resources are scarce, such as China and India, non-wood 
fibers including purpose grown fibers and agricultural residues, 
have been effectively used in papermaking. Modern non-wood 
pulp and paper mills can offer a good raw material choice 
under certain conditions, but there are few technical studies 
on the environmental impacts of non-wood fiber pulping and 
papermaking processes.

Wood, agricultural crops, and crop residues are all important 
sources of papermaking fiber. Which source make the most 
sense economically and environmentally will be inherently 
driven by:14

• Relative abundance of the raw materials,
• Proximity to manufacturing infrastructure and delivered cost

of raw materials,
• Compatibility with existing manufacturing infrastructure,
• Manufacturing efficiencies,
• Environmental impacts,
• Contribution to desired product characteristics,
• Economic viability and success of products in the marketplace.

Responsible alternative fiber sources could play an important 
role in healthy, diverse and multi-functional forest landscapes 
that are compatible with biodiversity conservation and human 
needs. Additionally, the production of alternative fibers could 
contribute to economic growth and generate employment.15
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Sources

Alternative fibers and agricultural residues hold some 
advantages for papermaking:16

• Rural economies and employment can benefit. In India and
China, for instance, non-wood fibers play an important role
for livelihoods in some areas.

• Using byproducts from annual agricultural crops to
produce paper and paper products can reduce negative
environmental impacts caused by field burning or landfilling
of crop residues.

• The demand for wood fibers from unsustainable sources is
reduced, as is the pressure on forests for fiber production
and the risk of companies procuring fresh fiber from illegal
sources or high-risk forest areas.

However, there are growing concerns about the development 
and use of alternative fibers because of their potential 
unintended consequences. For example, poor site selection and 
management could create the need for additional water use, 
cause pollution from excess chemical or fertilizer use, and even 
result in the conversion of natural forests. If a non-native species 
is selected for alternative fiber development it could become 
invasive, displace native species or host invasive pests. Without 
significant research on potential impacts, the use of alternative 
fibers could cause controversy by impacting ecosystems and 
people.17

Some key questions that should be asked when considering the 
use of paper made from non-wood fibers include:18

• Does it remove incentives to keep the landscape forested?
• Do the environmental advantages persist when the

production expands to the necessary scale to economically
produce paper, or does it result in more negative
environmental impacts (i.e. consider water use, chemical
inputs, energy requirements, climate effects, etc.)?

• What is the risk that forest land will be converted to
agriculture?

• What effects, both positive and negative, would this have on
local communities and indigenous peoples?

• Is independent, third-party certification available to ensure
environmental, social and economic baselines are being
met?

Potential environmental trade-offs associated with the use of 
alternative fibers include those related to water consumption, 
use of renewable and fossil fuel energy, the generation of 
chlorinated compounds, wastewater quality, and emissions 
of greenhouse gases. In addition, one of the most significant 
factors to consider is the relative land impacts of growing non-
wood fiber versus wood-based fiber. Differences relate not only 
to land use patterns, but also to the impacts related to differing 
agronomic practices associated with alternative crops in terms 
of energy use and associated atmospheric emissions, water 
consumption, and the character of land surface runoff. As a 
generalization, the environmental advantage rests with wood 
fiber.19

The energy and environmental impacts of both pulping 
and papermaking can dominate the overall environmental 
impacts; these impacts can matter more than the choice of 
fiber and should be considered in an overall evaluation.20  
For example, while non-wood fiber typically requires less 
overall manufacturing energy, wood fiber has a significant 
renewable fuel advantage when chemically pulped. Unlike 
agricultural fiber, wood is capable of providing not only fiber 
for the manufacture of wood pulps but also, through the use 
residuals from the wood pulping process, the bulk of the energy 
required to sustain the process. More than 90% of the energy 
for agricultural fiber chemical pulping is likely to be purchased 
and/or generated by the combustion of fossil fuels.21
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