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Abstract: The paper is made of renewable resources using sustainable
technologies. Despite this fact, it still requires wise use of paper to
minimize carbon footprint and its impact on climate change. At the
same time, the paper technologists/manufacturers should continue to
make comprehensive efforts for an optimal use of resources – raw
material, energy and water during papermaking. Moreover, as part
of moving towards “carbon neutral” papermaking process, the mills
should work on 5/10 years’ sustainability roadmap to achieve desired
targets in this direction. The mills should also take necessary steps to
reduce solid waste, gaseous and water related discharge emissions to
change community’s perception about paper production.

Introduction
The paper is one of the highly biodegradable products
used in daily life. However, majority of the people know
very little about the paper manufacturing process. They
feel that paper industry clears forests, use more water
and energy, creates an unwanted air pollution and makes
it stinky near the mill compared to any other industry in
the world. As per the report published by WWF (1), the
palm oil plantation is and continues as the major cause
of deforestation of rain forests. However, this is not the
case with the paper industry. In fact it has evolved as a
reliable partner of the society by continuously enhancing
environmental sustainability over the last many years. With
the new technology available, the industry is fast emerging
as carbon neutral with an optimum use of resources.
Through this write up, the author is trying to bring an
awareness amongst people and to bust all their myths or
misconceptions about paper/tissue manufacturing.
Here are some
manufacturing -

myth

buster

facts

about

paper

Myth #1-Paper Industry uses forest wood and is
the cause of loss of forest.
In general, the pulp/paper mills will use any cellulosic raw
material as long as it is converted to pulp and subsequently

to paper economically. Presently the forest wood, which
mills harvest sustainably, is only a small fraction of
the total raw material supplied to pulp/paper industry
across the globe. Moreover, it is also mainly restricted
to countries in North American or in Northern Europe.
The biggest pulp producing countries like Chile, Brazil,
Uruguay and Indonesia, the raw material is as good as
100% from the plantation wood (Eucalypt, Acacia and
Pine). Presently the main raw materials, some of them
show in picture 1, used by the industry are-

• Recycled Paper
l As the society is becoming more conscious about
environment, the recycling rate is continuously
increasing for the used paper and/or its products
for the last several years around the world.
l With a mere 33% recycling rate in 1990, it stands
above 63% in USA since 2009. In 2020, it was
above 65% (2).
l It stands between 75-95% in EU countries
except in Portugal and Slovakia (3).
l In Asia, Japan and Korea are the leaders in paper
recycling. The bigger countries like China, India
and Indonesia are catching up fast as far as paper
recycling is concerned.
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•

Agri-residues such as wheat/rice straw and bagasse
(mainly in China and India)

•

Trees harvested sustainably from the forests (mainly
in Northern Europe and North America)

l Wheat straw is a good raw material for papermaking.
Accordingly, it is a common raw material for pulp/
paper mills in India and China.

•

Trees grown on farmlands’ edges (mainly in India)

Some countries burn majority of the wheat straw
in open fields. As a result, it wastes approximately
14,500 MJ/MT of energy and adds as high as 77 kg
of contaminants/pollutants to the atmosphere. Such
incineration further complicates the risks of Climate
Change.

l With all the saplings and support provided by
the paper industries, this social forestry concept
has not only provided sustainable raw material to
the mills but also generated significant cash for
the farmers.

l

•

Plywood mills’ waste (mainly in India)

•

Sawmills’ waste
l In
the countries under European Union
plus Norway and Switzerland, saw mills’
waste accounts for 24.4% of the total wood
requirements of pulp mills (5).

With the use of this agricultural waste as a raw
material, the paper industry has minimized the carbon
footprint of wheat straw (4).
l

•

Sustainably harvested bamboo (mainly in China and
India)

•

Sustainably grown plantation trees across the globe

•

Any other cellulosic raw material such as cotton,
jute, kenaf, hemp, sorghum and flax

Picture 1: 1. Acacia plantation 2. Acacia trees 3. Acacia logs 4. Mixed wood chips 5. Bagasse 6. Eucalyptus
plantation 7. Eucalyptus trees grown on the farmland edges 8. Eucalyptus plantation under social forestry 9.
Waste paper (brown) 10. Waste paper (white) 11. Wheat straw

Depending on the species, average mortality rate, harvesting cycle and the Mean Annual Increment (MAI), the major
pulp/paper manufacturers continuously plant trees in multiples of the industry’s needs for such trees for papermaking
every year. These efforts are part of sustainable supply of wood to the mills while eliminating the dependence on
forest wood. Moreover, as part of conforming to the needs of procuring raw material responsibly, it has also become
mandatory for the industry to get certification for the plantation wood and adhering to Sustainable Forestry Practices
by global watch organizations such as Forest Stewardship Council (FSC), The Sustainable Forestry Initiative (SFI) and
The Program for the Endorsement of Forest Certification (PEFC). It not only gives a desired satisfaction to the end
users but also confirms the genuineness of the paper industry towards a sustainable ecosystem.
Additionally with their own robust Research and Development facilities built up in the last couple of decades, the
main industry players are also continuously working to increase the productivity (achieve higher MAI expressed as
m3/hectare/year) of plantation wood by utilizing modern forestry practices. The industry is also genetically modifying
the wood species to improve tonnage from each tree at an optimum harvesting age. Depending on the mortality rate
though, the MAI has increased to 22-23 m3/hectare/year for acacia hybrid/mangium in Indonesia, Malaysia, Thailand
and Vietnem (6, 7, 8). For various genetically modified eucalyptus species (such as UroGrandis) used for paper
production, it stands between 31-38 m3/hectare/year in Brazil (8, 9) and in other South American countries. With such
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an improvement in the output from the plantation wood,
the number of trees cut for one metric tonne of paper has
also come down gradually hence improves sustainability.

optimum use of resources management, the pulp/paper
industry is focusing to achieve ZERO emissions and turn
carbon neutral in near future.

Myth #2 – Paper Industry uses huge amount of Myth #4 – Going paperless will save the planet
water.
On an average, the aviation industry accounted for 2.4%
Amongst various industrial or farm products, the water
usage in pulp/paper/tissue manufacturing is amongst the
lowest. One may be surprised to know that the highest
water using products (10) are•

Fruits and vegetables.

•

Textiles and garments

•

Meat production

•

Beverages

•

Automobiles

Even a cup of coffee (from beans farming to make a cup
of coffee) uses more water than it is used to make one
kg of paper. In Middle East, the paper manufacturers
have the closest loop for water recycling in the world. The
fresh water usage in such mills is only 1-3 m3 and aimed
to replace its loss due to evaporation (mainly on paper
machine) or carried with the final product.
As per UNESCO-IHE report (11), a pair of jeans
(approximately one kg) may need 10.9 m3 of water before
it comes to the market.

of the total carbon footprint globally in 2018 (15). It is much
higher than the total carbon footprint of paper industry.
For the paper usage in USA, its carbon footprint is
approximately 1% of the total carbon footprint for a
household (16).This is despite that the paper consumption
is amongst the highest in the world. In 2019, it was 196
kg per person per year in USA in 2019 (17). For each
country, the carbon footprint of the paper will vary due
to geographical location and the lifestyle maintained by
the people. However, it is unlikely to increase >1% (as is
in USA) as paper consumption is much lower in countries
like India, China, Russia, Brazil and Indonesia compared
to that of the industrially developed world. Accordingly
the campaigns like “go paperless ”or “do not print email”
to save the planet will not see any significant reduction
in the paper related carbon footprint. On the contrary,
the organizations running such campaigns should focus
on the recycling of paper after use as part of further
minimizing paper’s carbon footprint. Moreover, there is a
greater need to minimize carbon footprint of offices and
data centres, which are coming up in a big way everywhere
across the globe, as they have a huge requirement for air
conditioning to maintain certain temperature.

Myth #3 – Paper industry is the cause of huge
Green House Gas Emissions.
With an aim to keep the carbon footprint at the lowest,
The paper industry’s dependence on the fossil fuel is
significantly less as compared to the same for industries
producing meat, automobile and iron/steel. In an integrated
pulp/paper mill, incineration of concentrated black liquor,
which is a by-product of pulping process and contains
alkali, lignin and part of cellulosic material, typically
generates 60-75% of the total energy requirement (12).
However, this ratio will depend on various factors such
as equipment and process efficiency. The remaining 2540% energy is generated by using biomass (such as bark,
wood dust, screen rejects, effluent sludge, palm oil mill
waste and other bio waste) together with a minimum use
of natural gas and coal in power boilers.
As per the report published in 2014 (13), all the industries
account for 21% of the Green House Gas Emission (GHG)
worldwide. For paper industry, the energy related GHG
(Electricity, Heat and Transportation) accounts for 0.6%
of the total GHG and is the lowest amongst the peers.
The GHG is the highest for iron and steel industry (7.2%)
(14). With more innovative technologies available and an

the paper mills also use CO2 to generate CaCO3 used in
different kinds of paper together with the cellulosic fibre.
Some pulp/paper mills even supply surplus electricity to
meet the demand of small towns. This further reduces
the carbon footprint of paper industry as smaller amount
of fossil fuel (coal, oil or natural gas) is used to generate
electricity for public consumption.

Summary
The paper is green. The paper is sustainable as it mainly
uses renewable woody cellulosic material or agricultural
wastes, which otherwise are burnt or sent for landfill.
The paper making process has the lowest water, energy,
environmental (GHG) footprint compared to other daily
use products. The paper is also easily biodegradable
compared to plastic or any other synthetic material.
Accordingly, let us help to replace more single use plastic
with paper and related products. Use paper proudly but
recycle it to keep the environment clean.
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