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Tree-Free Paper: 
A Path to Saving Trees and Forests? 

 
Paper: The Beginning  
 

The first ‘paper’ was largely 
created from bamboo but 
papermaking over the next 60-800 
years also used rattan, mulberry, 
rice straw, and even seaweed. 
Papyrus and parchment were also 
used to create some of the first 
non-wood paper products. Papyrus 
involved crisscrossing the coarse 
fibers of the papyrus plant while 
parchment was made from animal 
skins.1 Prior to the development of 
mechanical and chemical pulping 
processes in mid-1850s Europe 
and the United States, rags were 
the preferred source of fiber for 
papermaking2. Thereafter, wood 
was used extensively in paper 
production. However, regions that 
lacked forests had to continue relying on fibers other 
than wood to create their paper. Fiber sources included 
bagasse, flax, grasses, cereal straw, cotton linters, hair, 
leaves, hemp, oil palm, giant reed, and banana. In recent 
years paper has even been made of polyethylene, 
polyester, and calcium carbonate. In 2011, about 4.2% of 
global pulp production was from non-‐wood fiber. 
                                                
1 IPST (2006) 

(http://www.ipst.gatech.edu/amp/collection/museum_invention_paper.htm) 
2 Libby (1962) 

 
Paper Production & U.S. Forests 
 

In 2013, the U.S. produced nearly 79 
million tons of paper. Approximately 
one third of the annual volume of 
paper and paperboard produced in the 
U.S. is made from recycled fiber, 
while the remaining two thirds comes 
from trees harvested as pulpwood, 
woodchips, and other residues 
recovered from sawmill trimmings. In 
all, slightly less than half (47%) of the 
annual U.S. timber harvest, including 
chips and other residues, is used to 
create paper and paperboard.   
 
Today, more than 65% of our nation’s 
pulpwood is harvested in the 
Southeastern region from privately                                 
owned forestlands, which in recent 
years has risen to over 80%. Privately 

owned forestland, which makes up 57% of all 
timberland3 in the U.S., accounts for about 90% of 
annual U.S. wood harvests. 
 
Despite concern over reliance on forests for the 
production of paper products, forests actually grow more 
than twice as much wood as is harvested on an annual 
basis. Net tree growth in U.S. forests has exceeded 

                                                
3 Timberland is all forestland that is available for periodic timber harvesting. 
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removal for over six consecutive decades, resulting in a 
steady rise of total tree volume contained within U.S. 
forests. Also, the area covered by forests in the U.S. is 
greater than in the early 1900s.4  
 
Fiber Sources for Papermaking 
 

Pulpwood Production 
Pulpwood for paper production is typically obtained by, 
1) thinning forest stands that are being grown to provide 
raw material for multiple products, 2) patch clearcutting 
of smaller, faster growing tree species, and/or 3) 
recovering residues (wood chips) from sawmills. After 
harvesting, forestlands are often replanted; but some 
species, such as aspen, regenerate from their own root 
systems while other species regenerate from natural 
seeding.   
 

Fiber Crops  
(Three most commonly promoted alternatives) 
Bamboo has long fibers that are similar to those found in 
wood. In addition, bamboo stalks are easy to chip, 
pulping and bleaching conditions are consistent with 
wood and a similar pulp yield can be obtained. 
 
Kenaf has considerably shorter fibers than wood. 
However, research by the USDA and others has indicted 
that it is still excellent for creating pulp and paper since 
the holocellulose (hemicellulose + cellulose) yield is 
higher compared to wood. 
 
Hemp has properties similar to kenaf due to its long-
fibered outer layer, short inner-fibers and low levels of 
lignin. High levels of cellulose and holocellulose in the 
outer layer of hemp provide for a high pulping yield and 
can be used to produce a variety of different types of 
specialty papers. 
 
Crop Yields & Production System Impacts 
Intensively managed agricultural fiber crops may 
produce higher yields than forest plantations and 
naturally managed forests. However, forests are 
harvested periodically whereas agricultural fiber crops 
require annual harvests resulting in greater occurrences 
of soil erosion and use of herbicides and chemical 

                                                
4 Bowyer et al. (2004) 

(http://www.dovetailinc.org/report_pdfs/2004/dovetailtreefreepap9204.pdf) 

fertilizers. Annually harvested agricultural fiber crops 
may require less land than wood fiber crops, but they 
require higher intensity management and a greater 
quantity and frequency of inputs. 
 
Crop Residues – Suitability & Availability 
Crop residues have been used in papermaking for many 
years across the world in countries such as China, India, 
Pakistan, Mexico, Brazil, and more. Research has shown 
that cereal straws, such as wheat, barley, and oats are the 
most promising source of crop residue fiber; however, 
much of this residue is needed for other uses such as for 
livestock feed and soil conservation on farmlands. These 
agricultural feedstocks have been found to be best suited 
for short-fiber applications as they behave similarly to 
recycled fibers. 
  
Plastic Paper 
Plastic paper is made from polypropylene or polyester 
and is advertised as a 100% tree-free ‘green’ alternative. 
However, the characterization as ‘green’ is inaccurate as 
the raw material for plastics is petroleum, which carries 
huge environmental costs, and markedly greater impact 
than wood-derived paper, including fossil fuel depletion 
and global warming potential.  
 
Recycled Paper 
In 2013, the U.S. recovery rate for all paper and 
paperboard products was 63.5%, some of which was 
used in producing U.S. paper products, with other 
recovered fiber exported for paper production elsewhere. 
Use of recovered fiber reduces the need for freshly-
harvested fiber and also reduces other environmental 
impacts of papermaking. However, at current levels of 
technology it is not possible to continuously produce 
paper using only recovered fiber. Some manufacturers 
have recently begun advertising 100% recycled paper 
and suggesting that such paper is tree-free. In reality, 
however, this is not true. Paper can be recycled only five 
to seven times before the fibers begin to fray, unravel, 
and become shorter. Consequently, new fiber must be 
added. This means that the consumption and collection 
of paper with virgin content is necessary in order to 
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generate recycled materials that can be used in paper 
labeled as 100% recycled content.5 
 
Environmental Impacts of Paper Production 
 

Whether paper is created from trees, agricultural fiber 
crops, fossil fuel based plastics or recovered and 
recycled fibers it will result in environmental impacts. It 
is thus important to think systematically about the steps 
involved throughout a product’s life cycle. Every step in 
planting, nurturing, tending, harvesting, collecting, 
transporting, and processing of raw materials has 
environmental impacts No raw material is inherently 
environmentally superior. 
 

It is sometimes claimed that application of fertilizer, 
pesticides, and herbicides is not necessary in the 
production of non-wood fiber crops. However, with a 
few exceptions, field experience has shown that such 
applications are common because they greatly increase 
growth rates, yields, and economic returns.6 So, while 
fiber crops may offer higher annual fiber yields than 
forest plantations or naturally managed forests, the 
quantity and frequency of inputs is also greater. Site-‐
clearing harvests are, by definition, more frequent in 
annual cropping systems. For instance, over a 50-year 
period, production of bamboo fiber, which has similar 
yields to southern pine, would involve 16-25 site-
clearing harvest cycles and a similar number of fertilizer 
applications, and 50 applications of herbicides. In 
comparison, production of southern pine fiber would 
involve 1 site-clearing harvest, 0-4 thinning harvests, 0-4 
applications of fertilizer and pesticides, and 2-4 
applications of herbicides.  
 
Would Harvesting Fewer Trees Lead to Growing 
More Forests? 
 

An underlying assumption in tree-free paper promotion 
is that reduced use of wood for pulp production ‘saves’ 
trees, resulting in more trees and a greater extent of 
forests.4 

 

                                                
5 Metafore. 2006. The Fiber Supply Technical Document, Summary Report.    

(http://www.postcom.org/eco/sls.docs/Metafore-Paper Fiber Life Cycle.pdf)  
6 Bowyer (2001, 2014) 

(http://archive.leg.state.mn.us/docs/2013/mandated/130277.pdf) 
(http://www.dovetailinc.org/report_pdfs/2014/dovetailtreefree0714.pdf)  

However, the real danger to forests is not the harvest of 
timber, but rather land conversion. Forests across the 
country are facing encroachment from urbanization and 
conversion to farmland for crops. A 2012 assessment by 
the U.S. Forest Service indicates the potential loss of 21 
million acres of forestland in the southern region by 
2060 due to land conversion associated with 
urbanization and infrastructure development. 
 
It may be that the very foundation of the tree-free 
movement is flawed. Efforts to protect forests through 
non-market forces could result in forest loss such that as 
the value of forests diminishes, the value of the land 
occupied by forests also diminishes, making conversion 
to agriculture or other urban land uses more likely. 
Continued use of paper and other wood products can 
thus feed a market that supports the sustainable growth, 
harvest, and consumption of forest products in order to 
maintain forested landscapes for future generations. This 
is reflected in many of today’s third-party forest 
certification programs that offer market-based systems 
for supporting sustainable forest products.7  

 
The Bottom Line 
 

Throughout time paper has been made using a wide 
variety of raw materials, including various wood and 
non-wood fibers, each associated with its own costs and 
benefits. In order to protect forests and determine the 
environmental attributes of any product it is important to 
fully understand the supply chain by recognizing the 
impacts that result from raw material production, 
collection, transport, use and disposal. While saving 
trees and protecting forests is a widely shared goal, 
avoiding the use of wood is not necessarily the way to 
get there. It is precisely the areas of the world that 
consume the least wood that continue to experience the 
greatest forest loss. 
 
For more information about Tree-Free Paper: 
 
“Tree-Free Paper: A Path to Saving Trees?” 
www.dovetailinc.org/report_pdfs/2014/dovetailtreefree0714.pdf 
 
This Eco-Link was prepared by Dovetail Partners and is made 
available via Forestinfo.org © 2015 
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7 For example, see: http://welcome.fsc.org/our-global-impact.8.htm 


