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Introduction
The petrochemical industry is one of the leading contributors to the world economy, 

supplying valuable materials for a wide range of products and industries. On the other hand, it 
is also one of the most significant contributors to greenhouse gas emissions [1]. Along with the 
expansion of civilization and anthropogenic activity daily, we have started to face significant 
challenges in maintaining a proper healthy environment. Thus, efforts must be made and 
appropriately implemented to promote sustainability and combat climate change. Further 
adaptation of greener practices and strategies will reduce the industry’s environmental 
impact and pave the way toward a sustainable future [2].

Strategies Involved to Ensure a Greener Industry
The petrochemical industry is working to adopt greener practices and promote 

sustainability through various strategies. One strategy is using renewable energy sources, 
such as solar and wind power, for production processes. This helps reduce greenhouse gas 
emissions and energy costs [3]. Additionally, companies are implementing energy-efficient 
technologies and optimizing their operations to reduce energy consumption and increase 
efficiency [4,5]. Another strategy is adopting circular economy principles, which involve 
reusing and recycling materials to minimize waste and reduce environmental impact. For 
example, companies are implementing closed-loop systems, where waste products are 
repurposed as feedstock for new products rather than being disposed of [6]. This helps 
reduce waste and conserve resources, leading to more sustainable production practices. 
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Abstract
The petrochemical industry consumes fossil fuels, generates ample amounts of greenhouse gases, and the 
necessary items we need regularly. With the increasing emphasis on sustainability and environmental 
responsibilities to deal with environmental pollutants, industry needs adaptation to greener practices. 
This mini review aims to shed light on the strategies that have been implemented already, such as the 
use of renewable energy sources, the implementation of the circular economy principle, the adaptation 
of a cleaner production process, and the development of a more sustainable feedstock to green the 
petrochemical industry with a focus on sustainability. The review also discusses the challenges and 
limitations associated with the complete implementation of the ideas due to the economic issues coming 
in between. Overall, it will highlight the need for innovative strategies to achieve a sustainable goal and 
the role of stakeholders, including government, companies, and consumers, to work hand-in-hand to 
make the future beautiful.
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In addition to these strategies, companies are also developing 
more sustainable feedstocks, such as biobased and renewable 
feedstocks, to reduce their reliance on fossil fuels [7]. This helps 
reduce greenhouse gas emissions and can help promote a more 
circular economy by creating new value streams from waste and 
by-products. Additionally, companies are exploring alternative 
feedstocks, such as carbon capture and utilization technologies, 

to reduce their carbon footprint [8]. Finally, companies are also 
investing in cleaner production processes, such as catalytic 
processes and biorefineries, to reduce the environmental impact 
of their operations [4]. This involves developing and implementing 
new technologies and techniques to reduce emissions and minimize 
waste. (Table 1) summarizes the methods that are implemented 
and their pros and cons (Figure 1).

Table 1: Summarizes the methods that are implemented and their pros and cons.

Methods Description Pros Cons References

Carbon Capture Utilization 
and Storage

Restricts Carbon Dioxide emission, 
reuse them, and stores them for 

purpose

Reduces greenhouse gas 
emission

Requires a large amount of 
investment [4]

Renewable Energy Sources
Utilizes non-conventional sources 

such as wind or solar power instead 
of fossil fuel.

Reduces environmental 
pollution and 

overdependence on 
conventional energy 

sources

The initial investment is costly, 
along with maintenance [3]

Bio-based Feedstock Biomass and biofuel utilization
Creates new avenues by 

forming new value streams 
from waste and by-products

Limited availability and can lead to 
potential competition in the food 

industry
[7]

Circular economy Instead of disposing of end-products 
of industries, recycle and reuse them

Reduces environmental 
impact

A complete change in the 
infrastructure is of utmost 

requirement, thus requires more 
investment

[6]

Energy efficiency 
improvement

It uses energy in a much better 
way possible in the operations and 

processes performed daily

Reduces energy usage as 
well as cost. Primary investment is very high [5]

Figure 1: The above diagram summarizes the different methods that can be useful in making the petrochemical 
industry sustainable.
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Challenges and Limitations
The greening of the petrochemical industry is a complex and 

challenging task, and several limitations are associated with the 
strategies being implemented to promote sustainability. One of the 
primary limitations is the high cost of implementing these strategies. 
For example, the transition to renewable energy sources can be 
expensive and require significant investments in infrastructure 
and technology [3]. Similarly, adopting cleaner production 
processes may involve installing new equipment, which can be 
costly [4,5]. Another limitation is the complexity of implementing 
circular economy principles in the petrochemical industry. The 
traditional linear model of production and consumption has been 
deeply ingrained in the industry, and transitioning to a circular 
model requires a significant shift in mindset and practices [6]. 
Additionally, the circular economy approach may not be suitable for 
all petrochemical products, and there may be limitations in terms 
of feedstock availability and quality [8]. Finally, the development of 
sustainable feedstocks can also be challenging due to limitations in 
feedstock availability and quality [7]. There may also be competition 
for these feedstocks from other industries, such as the biofuel 
industry, which can drive up prices and limit their availability. While 
the petrochemical industry is progressing toward sustainability, 
gaps in the process must be addressed. One of the most significant 
gaps is the lack of standardized sustainability metrics and reporting 
frameworks [6]. Without clear and consistent metrics, it is not easy 
to accurately assess the environmental impact of petrochemical 
production and track progress toward sustainability goals.

Conclusion
The greening of the petrochemical industry is crucial 

for maintaining a proper healthy environment. With this 

sustainability’s limitations, including high cost, complexity, and 
feedstock availability, there is always a way out; we must address 
them to ensure that the industry can successfully transition to 
achieve a more sustainable model.
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