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Abstract: This paper conducts an environmental impact assessment (EIA) of sheet fed offset 
printing technology, addressing concerns such as volatile organic compounds (VOCs), energy 
consumption, and waste generation. The assessment covers prepress, printing, and post-press 

activities, with proposed remediation strategies focusing on adopting eco-friendly inks, optimizing 
energy usage, and implementing waste reduction measures. Ultimately, the study aims to promote 
sustainable printing practices in the industry. Key Words – Sheet fed offset printing, Environmental 
impact assessment (EIA), Volatile organic compounds (VOCs), Energy Consumption, Waste 
generation, Remediation strategies, Eco-friendly inks, Workflow management, Waste reduction, 
Sustainable printing practices. 
 
 

 

I.INTRODUCTION 

Sheet fed offset printing, while valued for its quality, raises environmental concerns due to VOCs, energy use, and 

waste. Environmental Impact Assessment (EIA), as per Sharma and Arora (2021), promotes eco-friendly practices, aiding 

sustainability in printing. Incorporating EIA principles can enhance efficiency, aligning with global efforts, like those 

highlighted by Huang et al. (2018), who advocate for low-VOC inks to mitigate emissions while maintaining print quality. 
 

II.METHODS 

The method starts with arc offset printing, a common technique known for its high quality prints, but also associated 

with environmental considerations. Prepress operations include design, tele production and ink selection, where 

consideration of low-VOC materials can reduce environmental impacts. In the printing phase, the printing process itself takes 

place, where the focus is on efficient energy use and emission control. Post-press activities include finishing and binding, 
where waste management strategies can be implemented to minimize the environmental footprint. The environmental Impact 

Assessment (EIA) is a guiding reference framework at all stages where potential environmental impacts are assessed and 

mitigation measures are proposed. Waste management strategies include reducing the use of materials, recycling and proper 

disposal methods to minimize environmental damage. Solicitation measures such as the introduction of low-VOC inks and 

coatings further promote sustainability. In short, it can be argued that the integration of EIA principles into the arc offset 

printing process is a viable approach to improve the sustainable development of the printing industry.  

 

Inclusion criteria:  

Prepress Section: 

In the prepress section, eco-inking methods are highlighted as a means to control ink consumption while maintaining 

high-quality designs, thus aligning with sustainable design practices. Additionally, adopting eco-friendly ink goes beyond 
ink reduction, encompassing a holistic approach to environmental management through sustainable material selection and 

production practices, ultimately contributing to a more sustainable circular economy. 

 

Press Section: 

In the press section, strategies such as utilizing surface cooling devices, opting for water-based inks, and 

implementing efficient equipment maintenance techniques are outlined to minimize environmental impact during the printing 

process. Furthermore, the advantages of water-based inks, soy-based inks, and solvent-free cleaning products are emphasized 

for their potential to reduce emissions and waste generation while maintaining printing quality. 

 

http://www.ijire.com/
http://creativecommons.org/licenses/by/4.0/


Environmental Impact Assessment and Remediation Strategies in Sheet Fed Offset Printing Technology 

Published By: Fifth Dimension Research Publication                      www.ijire.com                                                 39 | P a g e  

 

Post Press Section: 

To reduce waste, train employees on cutting, binding, and adhesive techniques, minimizing over trimming and 

ensuring proper equipment operation. Optimize paper resolution to minimize waste. Consider using liquid adhesives and 

water-based adhesives for binding to reduce VOC and PAH emissions from finishing processes, thereby reducing 

environmental impact. 
 

Exclusion criteria:  

Pre-press: 

1. While packaging design often focuses on reducing material consumption, the environmental impact of printing inks is 
significant but often overlooked. 

2. Computer-to-plate technology has improved pre-press efficiency and reduced water usage by eliminating certain 

chemicals like silver-containing photographic film and developer. 

3. Measures to minimize environmental impact in pre-press processes include reducing waste film and developer, using 

metal instead of acid in print developer preparation, and managing inventory effectively to prevent excessive waste 

accumulation. 

 

Press: 

4. Volatile Organic Compounds (VOCs) emitted during printing, particularly from process chemicals and cleaning solutions, 

contribute to air pollution and photochemical smog. 

5. Petroleum-based cleaning products used in printing release VOCs such as naphtha, methanol, and toluene, while solvents 
like xylene and alcohols are found in printing inks and high-temperature lithography processes. 

6. Conversion to a dryer eliminates VOC emissions from isopropyl alcohol (IPA), a major contributor to VOC emissions in 

printing environments. 

Post-press: 

7. Pastes and adhesives used in post-press operations contain substances like paraffin wax, isopropanol, toluene, and 

ammonia, contributing to environmental pollution. 

8. Proper waste management practices are essential to minimize environmental impact, including recycling paper waste and 

ensuring compliance with standards for VOC and PAH emissions in finishing processes. 

 

III.RESULT 

It emphasizes the dual benefits of adopting eco-friendly ink in the graphic arts industry: improving environmental 

sustainability and empowering designers to lead positive change. It underscores the importance of collaboration in protecting 
resources for future generations. Regarding VOC emissions regulations in book presses, It highlights the emergence of 

alternative process technologies aimed at reducing emissions at the source and cites case studies as evidence of their 

sustainability. Despite this, it acknowledges the industry's positive shift towards simplifying regulatory processes and 

increasing support for emissions reduction initiatives, aiming for both environmental and economic benefits.  

 

IV. DISCUSSION 

 The debate revolves around the evolving landscape of VOC emission regulations for printers. While 

historically pollution control measures have been the norm, recent advances in process technology offer more sustainable 

options. Case studies highlight successful applications and serve as guidelines for others. Growing support from industry and 

government programs reflects a positive shift toward simplifying regulatory processes and promoting emissions reductions. 

However, further research is needed to assess the effectiveness of these initiatives and address ongoing organizational and 
technological challenges in the industry. 

 

V.CONCLUSION 

In conclusion, the adoption of eco-friendly ink not only improves the environmental sustainability of graphic arts, 

but also provides an opportunity for designers to be pioneers in changing the design environment by continuing to grow with 

consumer awareness. We can work together to protect our planet’s resources and ensure a greener and better environment 

for future generations. However, other process technologies have become available in recent years to remove these pollutants 

at source and eliminate the need for pollution control. The case studies presented here provide evidence of the sustainability 

of these alternative process technologies for VOC reduction and offers training. Although there is anecdotal evidence of the 

success of these programs, there has been no systematic research on their effectiveness, particularly with regard to other 

organizational and technological issues that continue to shape the industry. 
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