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Addressing energy demand in the paper manufacturing 
industry in the United States (US) by suggesting 
improvements in various stages to improve energy 
efficiency. This project evaluates energy consumption in the 
paper manufacturing industry using a two-fold approach:

1. Comparing energy consumption of current paper 
manufacturing industry against energy consumed using 
the most energy efficient technologies, equipment or 
processes.

2. Evaluating energy required to manufacture virgin paper 
and recycled paper. 

Background:

Objective:

Recycling paper reduces the energy demand as well as the 
impact on the environment. The production of recycled 
paper has increased over the years.

The paper industry was among the top 3 energy intensive 
industry sectors in the US in 2018, consuming 11% of the 
total energy consumed by the manufacturing sector.1

Figure 1: Paper manufacturing process 

Figure 2 : Landscape of the paper industry2,3,4,5

Assumptions:
● Most energy efficient technologies implemented around the 

world can be replicated in the US and are financially viable.
● Proportion of energy consumed by various processes in the 

paper industry is same during 2010 and 2019.
● Energy consumed to produce virgin paper = 33 MMBTU/tonne 

and to produce recycled paper = 22 MMBTU/tonne6 

Quantitative Analysis:

Figure 4 summarizes 
the most energy 
intensive stages of 
paper manufacturing 
in 2010 and 2019. 
Powerhouse losses 
and paper drying 
account for more than 
50% of the energy 
consumption. The 
powerhouse is the 
area of where 
electricity and steam is 
generated onsite. 

State of the Art (SOA) energy consumption is the minimum 
amount of energy that is used in a specific process using existing 
technologies and practices.

Figure 5 shows the 
comparison of energy 
consumption in a 
hypothetical scenario of 
shifting from current 
processes  to SOA 
technologies for the  
most energy intensive 
stages in the paper 
manufacturing industry.

Growth in energy 
consumption by recycled 
paper is due to an 
increase in its proportion 
over the years. Decrease 
in energy intensity of 
paper production is due 
to increasing amount 
of recycled paper and  
implementation of 
energy saving equipment 
and technologies.Figure 3 : Energy consumption pattern7  

Figure 4 :  Energy consumption by process (2019)2

Figure 5 : Comparison of energy consumption 
between current and SOA (2019)2   

Results:

References:

Recommendations:
● Focusing on energy savings by investing in top two 

categories has potential to save more than 50% of 
total possible energy savings:

1. https://www.eia.gov/consumption/manufacturing/pdf/MECS%202018%20Results%20Flipbook.pdf. 
2. https://www.energy.gov/sites/prod/files/2015/08/f26/pulp_and_paper_bandwidth_report.pdf
3. https://www.statista.com/statistics/252708/total-us-production-of-paper-and-board-2001-2010/#:~:t

ext=In%202019%2C%20the%20total%20production,to%20some%2078%20million%20tons
4. https://www.statista.com/statistics/1137343/market-size-of-paper-mills-in-the-us/#:~:text=The%20p

aper%20mill%20industry%20in,to%2034.6%20billion%20U.S.%20dollars. 
5. https://www.iea.org/countries/united-states
6. https://environmentalpaper.org/wp-content/uploads/2017/08/Paperwork.pdf&sa=D&source=editor

s&ust=1645946958477807&usg=AOvVaw1iMIKH4bO-8uoiPSIhwylD   
7. https://www.fao.org/faostat/en/#data/FO/visualize 
8. https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-

and-figures-materials 

Figure 7: Sensitivity to portion of recycled 
paper as raw material7,8 

Figure 6 : Energy savings potential by using 
SOA processes (2019)2   

For the same amount 
of paper produced, 
replacing wood with 
used paper as raw 
material entirely has 
the potential to reduce 
total energy demand 
by 15% as compared 
to the existing scenario 
(65% used paper).

Figure 8: Improving efficiency of processes with highest energy saving 
potential

The two most energy 
intensive processes 
are the ones which 
have  highest energy 
saving potential of 
189 Trillion BTU.

● Increase production of recycled paper through improved 
strategies in waste paper collection and transportation.

https://www.eia.gov/consumption/manufacturing/pdf/MECS%202018%20Results%20Flipbook.pdf
https://www.energy.gov/sites/prod/files/2015/08/f26/pulp_and_paper_bandwidth_report.pdf
https://www.statista.com/statistics/252708/total-us-production-of-paper-and-board-2001-2010/#:~:text=In%202019%2C%20the%20total%20production,to%20some%2078%20million%20tons
https://www.statista.com/statistics/252708/total-us-production-of-paper-and-board-2001-2010/#:~:text=In%202019%2C%20the%20total%20production,to%20some%2078%20million%20tons
https://www.statista.com/statistics/1137343/market-size-of-paper-mills-in-the-us/#:~:text=The%20paper%20mill%20industry%20in,to%2034.6%20billion%20U.S.%20dollars
https://www.statista.com/statistics/1137343/market-size-of-paper-mills-in-the-us/#:~:text=The%20paper%20mill%20industry%20in,to%2034.6%20billion%20U.S.%20dollars
https://www.iea.org/countries/united-states
https://www.google.com/url?q=https://environmentalpaper.org/wp-content/uploads/2017/08/Paperwork.pdf&sa=D&source=editors&ust=1645946958477807&usg=AOvVaw1iMIKH4bO-8uoiPSIhwylD
https://www.google.com/url?q=https://environmentalpaper.org/wp-content/uploads/2017/08/Paperwork.pdf&sa=D&source=editors&ust=1645946958477807&usg=AOvVaw1iMIKH4bO-8uoiPSIhwylD
https://www.fao.org/faostat/en/#data/FO/visualize
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-materials
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-materials

