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Introduction

The chemicals industry has a crucial role in the global 
transition to a low carbon economy. On the one hand, 
most chemical production processes are energy 
intensive and still heavily reliant on fossil-based 
feedstock, transitioning away from which requires urgent 
and concerted actions by all industry participants.1 On 
the other hand, the chemicals industry is already, and 
will become an even more, important enabler for the 
decarbonisation journey: for example, without high-
performance chemical products, the required weight 
reductions to make e-vehicles more efficient and viable 
would not be possible. Given that nearly all industrial 
and consumer products as well as many industrial 
production processes are dependent upon chemicals, 
progressing the decarbonisation journey of the chemical 
sector can have far-reaching impacts throughout 
industrial value chains and within society.

During the recent Annual GPCA Forum in December 
2022, senior global and regional industrial leaders were in 
consensus that the decarbonisation needs, though initially 
a big challenge, are now a clear opportunity for the sector, 
with many believing that the GCC chemicals industry is 
particularly well positioned to master the challenges and 
benefit from the opportunities. Today, the majority of modern 
and world-scale assets already belong to the most cost 
and energy-efficient organisations globally, either integrated 
in refineries or ethane-crackers. Gas that otherwise would 
have been flared into the atmosphere in the context of oil 
production, is being turned into valuable goods that enable 
modern society. These are extraordinary achievements 
hailing from times when climate change and global warming 
were still not commonly and widely used terminologies. 
Efforts within the industry are continuously evolving: a great 
example is the recent success related to the collaboration 
between Sabic, BASF and Linde to the start of construction 
of the world’s first large-scale electrically heated steam 
cracker furnaces.2 

These important successes show that chemical companies 
have immense opportunities to explore, such as energy 
efficiency-enhancing technologies and operational 
processes to reduce emissions, investigating the use of 
innovations towards electrification or technologies such as 
Carbon Capture Utilisation and Storage (CCUS), and the 
reuse of plastics in the Circular Economy.

However, as with many other industries, the requirements 
resulting from the Paris Agreement and the corresponding 
net zero pledges, highlight that the chemicals industry is still 
at the early stages of its net zero journey, and needs to step 
up its efforts significantly. This was also confirmed by nearly 
all regional and global representatives and speakers from 
the industry during the recent 16th Annual GPCA Forum. 
It should be noted that this does not come as a surprise, 
as given its current activities, the sector aligns with an 
approximately 4°C temperature increase trajectory, when the 
world is aiming towards a 1.5°C temperature scenario (Paris 
Agreement Goal).3 Having this in mind, there is a need for the 
chemicals industry to transform itself expeditiously to align 
with, or even improve upon, a 1.5°C trajectory alignment.

Significant efforts will be required by the industry’s decision 
makers to advance critical actions and ensure an orderly 
and systematic transition throughout its value chain. While 
there is no single, common path to begin the net zero 
transition journey, there are several important steps that 
need to be considered and implemented by companies. 
These include understanding their emissions’ hotspots, 
setting ambitious and science-based targets, charting 
a detailed net zero roadmap with clear implementation 
timelines, and identifying financing options for the identified 
decarbonisation levers.

However, this cannot be achieved by the chemicals industry 
alone. The industry needs to identify areas of synergy 
and work towards building a collaborative and systematic 
growth environment in coordination with associated external 
stakeholders, such as policy makers, suppliers, consultants 
and financial institutes. The faster the chemicals industry 
acts the better! 
  
The aim of this white paper is to lay out what the 
chemicals industry should start contemplating for net 
zero implementation and give guidance on the key 
initial net zero building blocks.

1 Planet Positive Chemicals, Pathways for the chemical industry to enable a sustainable global economy, Center for Global Commons, September 2022 Accessed at: https://cgc.ifi.u-tokyo.ac.jp/research/ chemistry-
industry/planet-positive-chemicals.pdf
2 BASF, SABIC and LINDE start construction of the world’s first large-scale electrically heated steam cracker furnaces; SABIC; Accessed at: https://www.sabic.com/en/news/36814-basf-sabic-and-linde-start-
construction-of-the-worlds-first-large-scale-electrically-heated-steam-cracker-furnaces
3 Planet Positive Chemicals, Pathways for the chemical industry to enable a sustainable global economy, Center for Global Commons, September 2022. Accessed at: https://cgc.ifi.u-tokyo.ac.jp/research/ chemistry-
industry/planet-positive-chemicals.pdf



The Chemicals Industry in 
the Context of Net-zero 

The chemicals industry has a central and multifaceted 
role in the transition to a low carbon economy. It 
is one of the hardest to abate, given its significant 
dependence on fossil fuel for manufacturing, high 
end-of-life emissions (carbon content in plastics and 
N2O in fertilisers), and requirement for a complex 
range of technologies for abatement.4 It is the largest 
industrial energy consumer, accounting for 30% of total 
industrial energy use, and the third largest industry 
subsector in terms of direct CO2 emissions after steel 
and cement manufacturing.5 In the year 2021, chemical 
and petrochemical manufacturing had a share of about 
14% of total industrial CO2 emissions.6

 
The chemicals industry currently contributes to about 95% 
of manufactured products globally.7 Moreover, it is also 
witnessing an increased demand to supply low carbon and 
energy-saving technology to manufacturing industries. This 
implies that the chemicals industry will continue to be an 
essential part of economic growth in a net zero world.

It is projected that chemical production will need to double 
by 2050 due to global demand triggered by emerging 
economies as they narrow the gap towards developed 
economies and support growing populations.8 In addition, 
the chemicals industry is becoming an ever more important 
enabler for successful decarbonisation and sustainable 
solutions overall and this is also reflected in demand for the 
respective products and solutions. Consequently, if chemical 
products become more sustainable, it follows that there can 
be a multiplier effect, as they can significantly contribute 
towards the decarbonisation of many associated and end 
user industries.

The chemicals industry’s role in a net zero world is crucial 
as it is not only limited to decarbonising its own complex 
operations and value chains, but will support the global net 
zero transition overall.

4 Planet Positive Chemicals, Pathways for the chemical industry to enable a sustainable global economy, Center for Global Commons, September 2022. Accessed at: https://cgc.ifi.u-tokyo.ac.jp/research/ chemistry-industry/planet-
positive-chemicals.pdf
5 Chemicals, International Energy Agency (IEA) Accessed at: https://www.iea.org/fuels-and-technologies/chemicals
6 Carbon Neutral Energy Intensive Industries, technology Brief, UNECE Accessed at: https://unece.org/sites/default/files/2022-11/Industry%20brief_EN_2.pdf
7 The Global Chemical Industry: Catalyzing Growth and Addressing Our World’s Sustainability Challenges, International Council of Chemical Associations (ICCA) Accessed at: https://icca-chem.org/wp-content/uploads/2020/10/Catalyzing-
Growth-and-Addressing-Our-Worlds-Sustainability-Challenges-Report.pdf8 Planet Positive Chemicals, Pathways for the chemical industry to enable a sustainable global economy, Center for Global Commons, September 2022 Accessed 
at:  https://cgc.ifi.u-tokyo.ac.jp/research/ chemistry-industry/planet-positive-chemicals.pdf

In the year 2021, chemical and 
petrochemical manufacturing 
had a share of about 14% of total 
industrial CO2 emissions.6
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Figure 1: Industrial CO2 emissions per sector
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Current State of 
Decarbonisation in the 
Global Chemicals Industry

The chemicals industry is currently at the very beginning 
of its net zero journey, and time is of the essence to 
significantly step-up efforts for achieving the targets of the 
Paris Agreement. The following numbers summarise the 
current state of the industry, showcasing how critical it is 
to develop and set in motion a clear and effective plan:

3rd
Largest source of emissions in 

the industrial sector 9

The warming trajectory alignment if the 
chemicals industry continues with the 

current emissions trajectory 10

Of chemical companies have a science-
based emissions reduction target 10

(only)17%>98%
Of carbon feedstock in the industry 

comes from fossil fuel sources 10

9  Chemicals, International Energy Agency (IEA). Accessed at: https://www.iea.org/fuels-and-technologies/chemicals
10  Planet Positive Chemicals, Pathways for the chemical industry to enable a sustainable global economy, Center for Global Commons, September 2022. Accessed at: https://cgc.ifi.u-tokyo.ac.jp/research/ chemistry-industry/
planet-positive-chemicals.pdf04

Source: GPCA analysis



The demand for chemicals has been increasing significantly and is projected to grow through 2030.11 Increasing chemical 
production in its current form will lead to a significant increase in year-on-year emissions. Direct CO2 emissions from primary 
chemical production amounted to 925 MT in 2021 (Figure 2), which is a 5% increase compared to 2019, resulting primarily 
from a production increase.12

While there is a significant increase in absolute CO2 emissions of the chemicals industry globally, a small decrease in the 
GHG emissions intensity (CO2 emissions per unit of primary chemical produced) in the year 2020 and 2021 can be observed. 
A similar trend can be observed in the GCC, where the CO2 emissions (scope 1 and 2) intensity of chemicals industry has an 
overall decreasing trend from 2013 to 2021.

Figure 3: GCC’s Chemicals industry’s CO2 Emissions Intensity Trend
14

Figure 2: Global Chemical Industry’s CO2 Emissions Trend
13
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Source: GPCA analysis

11 The future of petrochemicals, IEA. Accessed at: https://www.iea.org/reports/the-future-of-petrochemicals
12 Chemicals, International Energy Agency (IEA). Accessed at: https://www.iea.org/fuels-and-technologies/chemicals
13 According to IEA's definition, primary chemicals include ammonia, methanol, and high-value chemicals (such as ethylene, propylene, benzene, toluene, mixed xylenes). Primary chemicals contribute to about two-thirds of 
the global energy use and therefore are in focus.
14 The assessment represents results of a few members of the GPCA who have been reporting GHG emissions data to the association.
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This small change can be attributed to the low carbon and 
efficiency-related initiatives that the chemicals industry 
has started implementing globally. However, the chemicals 
industry needs to rapidly increase its efforts to ensure its 
alignment with a 1.5°C future:

• To date, only about 17% of chemical companies globally 
have a science-based net zero target.15 This number 
needs to increase significantly in the near-term to ensure 
that all companies are aligned with a 1.5°C pathway.

• Even now, more than 98% of the feedstock in the 
industry comes from fossil-fuel based sources. The 
industry needs to explore and support the use of low 
carbon alternatives, such as recycled waste.16

Overall, the sector’s growth trajectory is currently aligned 
with the IPCC worst-case scenario17, which is the 4°C 
temperature increase scenario, when the world is aiming 
towards limiting temperature increase to 1.5°C (Paris 
Agreement Goal).

This is due to several issues that act as a barrier to the 
chemicals industry's net zero transition, and will continue 
to do so if not addressed. Some of these issues include:
 
• Fundamental process chemistry is difficult to change – 

ammonia, ethylene, methanol, propylene, and benzene, 
toluene, and xylene (BTX) are the “seven chemical 
building blocks underpinning the industry.”18 The global 
production volumes of these seven chemicals represents 
approximately two-thirds of the chemicals sector’s 
energy use.

•  A significant volume of emissions come from the 
chemical process and generated heat. The industry is 
starting to adopt alternative, lower emission feedstocks 
as well as investing in renewable energy for processes 
such as steam cracking.19

• Emergence of different emissions pathways based on 
business type - the pathway for very energy-intensive 
processes such as for ammonia and ethylene will be 
different to more specialised products which combine 
materials produced by others and correspondingly use 
less energy but have higher processing emissions.20

• There is a need for extensive coordination across the 
value chain and more visibility of the entire life cycle of 
chemical products. Cooperation and access to data will 
be the only way to solve Upstream and Downstream 
Scope 3 emissions. 21

• Limited adoption of “designing to recycle” and Producer 
Responsibility schemes – where combination of materials 
in a final product are selected based on ability to recycle 
the final product and considering the “End-of-Life” 
scenario as recycling rather than waste or incineration.22

 
• Lack of Scope 3 data availability within the supply chain - 

current reporting on scope 3 can be onerous for suppliers 
and difficult for purchasing companies, but there is an 
increasing need for this as more companies start to 
consider the sustainability ratings of suppliers. 23

In order to address these issues and to avoid a 4°C global 
warming trajectory, the chemicals industry will need to 
transform its operating model drastically.

In order to avoid alignment with a 4°C global 
warming scenario, the global chemicals 
industry will need to drastically transform its 
operating model in collaboration with a wide 
range of stakeholders.

15 Planet Positive Chemicals, Pathways for the chemical industry to enable a sustainable global economy, Center for Global Commons, September 2022. Accessed at: https://cgc.ifi.u-tokyo.ac.jp/en/research-en/gcsi-en/ 
16  Ibid.
17 Ibid.
18 Barriers, Challenges, and Opportunities for Chemical Companies to Set Science-Based Targets, 2020. Accessed at: https://sciencebasedtargets.org/resources/files/SBTi-Chemicals-Scoping-Document-12.2020.pdf
19 Ibid.
20 Ibid.
21 Ibid.
22 Ibid.
23 Ibid.
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According to the International Energy Agency (IEA), the 
emissions from global primary chemical production should 
decline to 17% below the 2021 level by 2030 to align with 
the 1.5°C scenario.24 In the Middle East, the chemicals and 
petrochemicals industries together will need to bring down 
their emissions by 21% (44 MTCO2e) below the 2021 level 
by 2030.25

To align with the IPCC 1.5°C scenario, significant 
transformative initiatives will be required by not only 
chemicals industry, but also governments and other 
associated stakeholders to achieve a systematic and 
effective transition in the short, medium and long term.
Shifts in countries’ policies and strategies can already be 
seen. Numerous countries across the globe have already 
adopted decarbonisation/net zero targets and have 
developed climate change strategies to achieve the same.

In the GCC, the United Arab Emirates (UAE), Saudi Arabia, 
Bahrain and Oman have adopted long-term net zero targets. 
Furthermore, the UAE and Bahrain have very recently 
increased the ambition of their short-term targets.

The net zero future will bring with it extensive shifts 
in policies, regulations, technologies, and consumer 
preferences, which could emerge as a risk for the chemicals 
industry. These risks will further influence the operation 
and business model of chemical companies. However, 
if the industry starts accounting for these shifts and 
prepares itself well in advance, it can turn these risks into 
opportunities. Given that the chemicals industry is diverse 
and heterogeneous, the nature of risks and opportunities 
and their impact may vary based on where each chemical 
company is positioned in the value chain.

Net Zero Transition in the 
GCC and its likely Impact 
on the Chemicals Industry

Table 1: A snapshot of targets set by different countries in the GCC 

Near-term Decarbonisation Target

31% by 2030 as compared to BAU 26

278 million tons by 2030 from 2019 level

30% by 2035 as compared to BAU 29

7% by 2030 as compared to BAU

25% by 2030 as compared to BAU

7.4% by 2035 as compared to BAU

Long-term Decarbonisation Target

Achieve net-zero by 2050 27

Achieve net-zero by 2060 28

Achieve net-zero by 2060 30

Achieve net-zero by 2050 31

Country

UAE

Saudi Arabia

Bahrain

Oman

Qatar

Kuwait
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Source: The NDC Registry, UNFCCC

24 Chemicals, International Energy Agency (IEA). Accessed at: https://www.iea.org/fuels-and-technologies/chemicals
25 Climate Action Navigator, Oliver Wyman Forum [Accessed at: https://climateactionnavigator.oliverwymanforum.com/climate-action-navigator]
26 UAE sets more ambitious targets to cut greenhouse gas emissions, The National News. Accessed at: https://www.thenationalnews.com/uae/environment/2022/09/12/uae-sets-more-ambitious-targets-to-cut-greenhouse-
gas-emissions/
27 Ibid.
28 Saudi Arabia, The Climate Action Tracker. Accessed at: https://climateactiontracker.org/countries/saudi-arabia/
29 Bahrain to cut carbon emissions by 30 per cent by 2035, the National News. Accessed at: https://www.thenationalnews.com/gulf-news/bahrain/2021/11/02/bahrain-to-cut-carbon-emissions-by-30-per-cent-by-2035/
30 Bahrain aims to reach net-zero carbon emissions in 2060, Reuters. Accessed at: https://www.reuters.com/business/cop/bahrain-aims-reach-net-zero-carbon-emissions-2060-bna-2021-10-24/
31 Oman sets 2050 goal to achieve net-zero carbon emissions, The National News. Accessed at: https://www.thenationalnews.com/gulf-news/oman/2022/10/11/oman-sets-2050-goal-to-achieve-net-zero-carbon-emissions/



A few recent trends that have already started and are likely 
to define the net zero future for the chemicals industry in the 
region include:

• Decarbonisation targets adopted by the GCC countries 
are promoting shifts to clean energy. The Middle East 
energy transition witnessed approximately USD 2.8 billion 
of renewable energy project contracts in the first half of 
2021, with no contract awards for oil- or gas-fuelled power 
plants in the MENA region.32 The UAE aims to achieve 44% 
share of clean energy in its energy mix by 2050 and has 
announced an investment of USD 160 billion.33 Similarly, 
Saudi Arabia aims to increase the share of renewables in 
the energy mix by 50% by 2030.34

 Following national commitments, chemicals industries 
operating in the region would also need to ensure a 
gradual transition from fossil fuel-based energy supply 
chain to clean and renewable sources of energy. Failure to 
reduce dependence on fossil fuels can result in impacts 
due to increased energy prices amid a policy landscape 
that is continuously shifting towards deployment of clean 
energy sources.

• The region is witnessing growing investments in 
Carbon Capture, Utilisation and Storage (CCUS). 
Several Research and Development (R&D) projects are 
currently being implemented to explore the potential in the 
country. For example, in Saudi Arabia KACST Technology 
Innovation Centre is doing research on Carbon Capture 
and Sequestration, while Saudi Aramco have their own 
Carbon Capture and Storage R&D program.35 SABIC, in 
addition, has built the world's largest Carbon Capture 
and Utilization (CCU) plant at United, which was opened 
in the year 2015. The plant captures 500,000 MT of CO2 
per year from the production of ethylene glycol and 
converts it into feedstock (methanol, urea, oxy-alcohols, 
and polycarbonates) for industrial processes.36 In Qatar 
and Bahrain, there are the Qatar Carbonate and Carbon 
Storage Research Centre, and the Sitra Carbon Capture 
System respectively. Recently, Masdar and ADNOC 
launched the Middle East’s first joint venture for CCUS.37

 For the chemicals industry, CCUS becomes a critical part 
of the portfolio of technologies and measures, as it has the 
potential to deliver deep emissions reductions. According 
to a study by IEA, CCUS has a potential to cut down 38% 
emissions in the sector globally by 2060.38 Continued 
investments in CCUS provides the chemicals industry 
with opportunities to diversify their business and revenue 
stream in the future.

• Growing investments in the GCC for production of 
blue and green hydrogen can be witnessed. The region 
aims to emerge as the leading supplier of blue and green 
hydrogen globally. Saudi Arabia already has several 
functioning hydrogen projects and aims to become the 
world’s largest hydrogen producer by generating 4 MT per 
annum by 2035.39 Other Gulf countries such as the UAE, 
Kuwait, and Oman are developing their national hydrogen 
strategies and have simultaneously implemented several 
small-scale projects.40 Increased focus on hydrogen in 
the region provides opportunities to chemicals industry 
to decarbonise their operations, such as replacing fossil 
fuels with hydrogen for industrial heating, and as a 
business opportunity to generate new revenue streams 
by utilising blue or green hydrogen as a feedstock for low 
carbon products.

• Circular economy is gaining momentum in the region. 
Circular economy initiatives seek to avoid waste in any 
form from leaking into any natural streams, whether 
land or water, and posits that waste should rather be 
collected for reuse or recycling. Research and initiatives 
in this space have intensified. Waste management is 
becoming important in Saudi Arabia, with a new Waste 
Management Law endorsed in 2021 and the launch 
of the Circular Carbon Economy National Program. 
The UAE also recognises the need to move towards 
a circular economy and has established a ministerial-
level Circular Economy Council that is engaging with 
business and industry stakeholders to develop circular 
economy policies and address inefficiencies in existing 
regulatory frameworks.41 With the circular economy 
momentum in the region, the chemicals industry is likely 
to witness a significant drop in the demand for related 
chemicals across major downstream industries, namely 
packaging and fast-moving consumer goods, buildings 
and construction, automotive and fashion. About 23-31% 
reduction could be witnessed by 2050 as compared to its 
demand in a 2050 business-as-usual scenario.42 However, 
the increasing demand for plastics and fertilizers has 
offset the drop caused by other sectors and will drive the 
chemicals demand to double by 2050. 

 The circular economy also holds several opportunities 
for the chemicals industry. By utilising the waste from 
other industries as feedstock, industries can focus on 
producing low carbon products. For example, recycled 
greenhouse gases from CCUS from other industries 
could be used to make synthetic fuels for export in the 
petrochemical sector.

32 MENA Region Awards $2.8 Billion RE Projects In First Half Of 2021, Solar Quarter. Accessed at: https://solarquarter.com/2022/03/02/mena-region-awards-2-8-billion-re-projects-in-first-half-of-2021-report/
33 Towards a Net-Zero Chemical Industry: A Global Policy Landscape for Low-Carbon Emitting technologies, May 2022. Accessed at: https://www3.weforum.org/docs/WEF_Towards_a_Net_Zero_Chemical_Industry_2022.pdf
34 Ibid.
35 Carbon Capture and Storage: Prospects in GCC, EcoMENA. Accessed at: https://www.ecomena.org/carbon-capture-storage/
36 Creating the worlds largest carbon capture and utilization plant, SABIC, 2022. Accessed at: https://www.sabic.com/en/newsandmedia/stories/our-world/creating-the-worlds-largest-carbon-capture-and-utilization-plant
37 Carbon Capture and Storage: Prospects in GCC, EcoMENA. Accessed at: https://www.ecomena.org/carbon-capture-storage/
38 Transforming Industry through CCUS, IEA. Accessed at: https://www.iea.org/reports/transforming-industry-through-ccus 
39 The Gulf looks to carbon capture and hydrogen to drive the energy transition, Oxford Business Group. Accessed at: https://oxfordbusinessgroup.com/news/gulf-looks-carbon-capture-and-hydrogen-drive-energy-transition
40 Hydrogen in the GCC, Netherlands Enterprise Agency. Accessed at: https://www.rvo.nl/sites/default/files/2020/12/Hydrogen%20in%20the%20GCC.pdf
41 Towards a Net-Zero Chemical Industry: A Global Policy Landscape for Low-Carbon Emitting technologies, May 2022. Accessed at: https://www3.weforum.org/docs/WEF_Towards_a_Net_Zero_Chemical_Industry_2022.pdf
42 Planet Positive Chemicals, Pathways for the chemical industry to enable a sustainable global economy, Center for Global Commons, September 2022. Accessed at: https://cgc.ifi.u-tokyo.ac.jp/en/research-en/gcsi-en/ 
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The regional chemicals industry has made significant strides 
in recent years - for example, moves to integrate refineries 
with petrochemical plants have helped enhance cost 
efficiencies and environmental performance. Nevertheless, 
the regional producers need to set net zero targets both 
individually and collectively. While there is no single path 
to begin the net zero transition journey, there are several 
important steps that need to be considered and implemented 
by companies to ensure a systematic and orderly transition. 
These include:

1. In-depth understanding of GHG emissions sources 
including scope 3: The first and foremost step for 
companies embarking on a net zero journey is to 
understand their material GHG emissions sources in their 
operations and value chain. This includes having a detailed 
understanding of all material GHG emission sources and 
estimating scope 1, 2 and 3 emissions.

 Depending on where a chemical company is positioned 
in the value chain, companies’ sources and emissions 
intensity may differ. For example, companies producing 
primary chemicals using steam cracking will have 
significantly higher emission intensity compared to 
companies focused on producing specialty chemicals or 
other chemical products by utilising primary chemicals 
as raw materials. Understanding these emission sources 
and determining emission hotspots in the production 
processes are  critical for identifying decarbonisation 
levers relevant to chemical industries.

 For this, companies should develop a digitalised 
emissions monitoring and reporting system and 
collaborate with their supply chain partners to ensure 
efficient and timely monitoring of all activity datasets 
associated with the manufacturing of chemicals and 
chemical products, supply of raw material and finished 
goods and end use and disposal.

Figure 4: Examples of GHG emission sources in chemicals industries

Source:  dss+  
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Note: The diagram is illustrative and showcases typical sources of GHG emissions from any chemicals industry. However, depending on where a chemical 
company is placed in the chemical value chain, companies’ sources and emissions intensity may differ.



 Furthermore, establishing sector-wide consistent 
approaches, methodologies, and knowledge exchange 
platforms is extremely important. Industrial collaboration 
will be instrumental in advancing such efforts, and should 
focus on:

• Developing methodologies and tools for decarbonisation 
of specific products and/or product groups, given 
that each product within the chemicals industry has a 
different GHG emissions profile

• Establishing industry-wide approaches for sustainability 
certification of the supply chain to ensure efficient 
accounting and verification of GHG emissions 
throughout its value chain 

• Developing approaches to support end-of-life planning 
and ensuring visibility of upstream and downstream 
emissions data for a well-informed net zero transition

2. Setting ambitious science-based targets: The next 
crucial step for the chemicals industry is to understand 
its emission reduction potential and commit to climate 
action by setting a Science-Based Target (SBT) for its 
operation and value chain. Setting a science-based 
target will ensure companies’ alignment with the 
global 1.5°C target and future-proof their business and 
operations from possible climate risks. Moreover, setting 
SBTs also improves any company’s brand reputation, 
strengthens investors’ confidence and improves 
company profitability by staying ahead of the curve.43 

 As of December 2022, the Science-based Target 
Initiative (SBTi) recognises 119 chemical companies 
that have publicly committed to setting SBTs - 48 have 
approved targets that meet all the current target-setting 
criteria. About 32 of the approved chemical company 
targets are aligned with 1.5°C stabilisation by end of this 
century—the most ambitious level of the target.44 None 
of the chemical companies in the GCC region so far have 
publicly committed to setting a science-based target.

3. Develop a net-zero roadmap: The development of 
a net zero roadmap for companies should entail the 
identification of decarbonisation levers and measures 
as well as a carbon offset plan to neutralise residual 
emissions. Companies should assess the low carbon 
technologies that will support their transition in the 
short, medium and long term as well as the associated 
costs. In the short-term, chemical companies can 
start by utilising low hanging fruits, such as deploying 
technologies that are already viable, operational 
excellence via process improvements, energy efficiency 
and through exploring renewable energy options. In 
the medium and long term, as technologies mature, 
companies can move towards considering the use 
of advanced low carbon technologies such as the 
electrification of steam cracking processes and 
utilisation of low-carbon or alternate feedstocks (such 
as green hydrogen and biomass) to produce sustainable 
chemicals and chemical products.

 For the chemicals industry, due to the different energy use 
and emissions profiles of different chemicals processes, 
the SBTi recommends consideration of different emissions 
reduction pathways.

 
4. Develop a net-zero finance mobilisation plan: After 

development of the net zero roadmap it is essential that 
companies understand and prepare to finance the desired 
net zero ambition in the short, medium and long term, 
while also keeping in mind changing technology costs. 
For this, companies should first understand their internal 
budget allocations and financing capabilities in the short, 
medium and long term and develop a finance mobilisation 
plan for the remaining costs. The plan could explore 
financing avenues such as an internal carbon price, carbon 
markets, sustainability-linked bonds and loans, green 
bonds, government incentives and subsidies, and external 
climate funds.

5. Capability assessment and planning: This is the most 
important step for all companies, as without having 
adequately skilled personnel, achieving net zero goals for 
any company may become challenging. Companies should 
assess their internal capabilities and understand the gaps 
that might exist to achieve their desired net zero target. 
Following this assessment, companies should develop 
a plan to overcome identified shortcomings through 
initiatives such as carrying out capacity-building programs 
for existing personnel and/or onboarding new talent.

10

Companies should develop a digitalised 
emissions monitoring and reporting system 
and collaborate with their supply chain 
partners to ensure efficient and timely 
monitoring of all activity datasets

43 Science Based Target initiative. Accessed at: https://sciencebasedtargets.org/faqs#what-are-the-benefits-of-setting-a-science-based-target
44 Barriers, Challenges, and Opportunities for Chemical Companies to Set Science-Based Targets, 2020. Accessed at: https://sciencebasedtargets.org/resources/files/SBTi-Chemicals-Scoping-
Document-12.2020.pdf



Current Approaches 
to Net-zero in the 
Chemicals Industry 45 

Two Case Studies

The case studies presented below showcase how two 
chemical companies, SABIC and Sasol, are currently 
advancing their net zero journies, having already initiated 
the above mentioned critical steps - identifying emission 
hotspots, setting targets, developing net zero roadmaps 
and mobilising net zero financing.

Overall, the two companies have had a good start of their 
net zero journey and will need to continue to advance 
such efforts to achieve the desired net zero goals. 
Similarly, all companies in the GCC need to step up their 
net zero transition efforts to ensure their alignment with 
a 1.5°C degree pathway and can start by following the 
5-step approach detailed above.
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45 The case studies are illustrative and are based on publicly available information



Saudi Basic Industries Corporation 
(SABIC) is a global chemicals producer 
with major industrial operations in Saudi 
Arabia being located in Al-Jubail and 
Yanbu Industrial Cities. SABIC aims 
to become the preferred chemical 
supplier globally by 2025 while achieving 
sustainability goals for its operations.

Estimating GHG emissions
SABIC started its GHG emissions reporting journey in 
2011 with measurement of its scope 1 and 2 emissions. 
Further, it started measuring its scope 3 emissions after 
reviewing all 15 categories in 2019, and with continuous 
improvement efforts, SABIC also received limited 
assurance on its scope 3 emissions in 2021. 

The top five scope 3 sources for SABIC include purchased 
goods, investments, and downstream categories including 
processing, use and end of life of sold products. 

Setting targets
Developing an understanding of its GHG emissions as well 
as recognising the importance of addressing climate change 
concerns, SABIC updated its intensity-based targets to a more 
ambitious target of achieving carbon neutral operations by 
2050. It has also adopted an interim target of reducing absolute 
GHG emissions by 20% by 2030 as compared to its 2018 
baseline. Implementation of low carbon measures has helped 
SABIC to reduce its absolute GHG emissions by 5.8% from 
2020 – 2% reduction in scope 1 and 13.7% in scope 2.

Decarbonisation roadmap
For achieving the emission reduction targets, SABIC developed 
a carbon neutrality roadmap based on five major levers, as 
demonstrated in Figure 6.

Continuing its decarbonisation journey, SABIC has 
implemented and/or is planning to implement various innovative 
measures and technologies, as well as collaborate with global 
industry players to reduce emissions. Major collaborations and 
technologies being explored by SABIC include:

• Building of a Carbon Capture and Utilization (CCU) plant, 
which captures 500,000 MT of CO2 per year from the 
production of ethylene glycol and converts it into feedstock 
(methanol, urea, oxy-alcohols, and polycarbonates) for 
industrial processes. 

• Collaboration with BASF and Linde to develop large scale 
electrically heated steam cracker with a potential to reduce 
emissions by 90% when compared to traditional steam 
cracker

• Convert UK facility mixed-feed steam cracker to ethane feed 
cracker to reduce direct emissions by up to 60%

• Conducting a feasibility study to increase use of blue 
hydrogen

• Plans to increase renewable energy capacity to 4 GW by 
2025 and 12 GW installed capacity by 2030

• Signed MoU with NEOM to identify opportunities for 
development of green chemistry hub, using renewable energy

• Exploring opportunities to expand use of green ammonia 
outside of fertiliser and chemical intermediaries (for example, 
in power generation).

GCC Case Study: 
Climate Action by SABIC 46, 47

Figure 5: GHG emissions of SABIC (million tCO2e)

2020 2021

Scope 1 Scope 2 Scope 3

180

150

120

90

60

30

0

12

46 SABIC Sustainability Report, 2021. Accessed at: https://www.sabic.com/en/reports/sustainability-2021
47 BASF, SABIC And Linde start construction of the world’s first large-scale electrically heated steam cracker furnaces. Accessed at: https://www.sabic.com/en/news/36814-basf-sabic-and-linde-start-construction-of-
the-worlds-first-large-scale-electrically-heated-steam-cracker-furnaces

Source: SABIC Sustainability Report, 2021
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Figure 6: Decarbonisation journey of SABIC 

Source: SABIC Sustainability Report, 2021

Mobilising finance
For SABIC, most of the investment required for implementing 
planned low carbon measures and technologies are 
mobilised internally, through capital allocation decisions. For 
example, USD1.37 billion of investment has been announced 
by SABIC for converting a UK facility mixed feed steam 
cracker to an ethane feed cracker.

Given that SABIC is also one of the leading companies 
collaborating with global players to explore advanced 
decarbonisation technologies, it has also received funding 
from external agencies to implement low carbon measures. 
For example, USD14.5 million has been granted by the 
German Federal Ministry for Economic Affairs and Climate 
Action under the Decarbonisation in Industry funding 
program to BASF and SABIC for developing large-scale 
electrically heated steam crackers.

In conclusion, SABIC has 
implemented several of the 
levers required for an effective 
net-zero transition. 

Highlights of the good practices in relation to the 
levers include: 

• Understanding it’s GHG emissions sources in 
depth, including scope 3: 

 SABIC initiated its scope 3 assessment in the year 
2019 in addition to scope 1 and 2 emissions, and 
has been reporting on all relevant scope 3 sources. 
SABIC even got its scope 3 emissions assured 
in its sustainability report. This exercise helped 
SABIC understand its top 5 high scope 3 emissions 
sources.

• Developing a net-zero roadmap: 
  SABIC has identified five levers in its carbon 

neutrality roadmap and is now collaborating with 
global stakeholders to assess their feasibility and/
or implement them. Having a clear understanding 
of their emissions hotspots helped identify key 
decarbonisation levers and plan for the near and 
long term. 

• Developing a net-zero finance mobilisation plan: 
  SABIC is collaborating with major global 

players to support implementation of advanced 
decarbonisation technologies and has received 
fundings from external agencies.

Implementation of low carbon measures 
has helped SABIC to reduce its absolute 
GHG emissions by 5.8% from 2020 – a 2% 
reduction in scope 1 and 13.7% in scope 2.
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Sasol is an integrated energy and chemicals 
company founded in South Africa with 
global reach, including operations in 
the Middle East. Sasol is committed to 
decarbonising its operations to support 
South Africa in achieving its climate 
mitigation target.

GHG emission estimation
Sasol has been measuring and reporting its GHG emissions 
since 2004 and carries out continuous review of GHG 
emissions inventory to reflect latest methodologies and 
emission factors.

Setting targets
Sasol is committed to achieving net zero emissions by 
2050 for scope 1, 2 and 3 (– use of sold energy products) 
emissions by 2050. It has also adopted a target of achieving 
30% reduction from its 2017 baseline in absolute scope 1 
and 2 emissions, and a 20% reduction in absolute scope 3 
emissions by 2030 (for category 11).

Sasol has utilised the absolute contraction approach by the 
IEA of 2.5% reduction per year to align its target with the 
Paris Agreement, well below a 2°C pathway. Going forward, 
Sasol is also seeking to adopt SBTi, once appropriate 
methodologies for oil and gas and chemical companies 
become available.

Additionally, Sasol is committed to using 100% renewable 
energy for Sasol chemicals by 2030.

Understanding climate risks
Recognising the importance of understanding the risks and 
opportunities that climate change pose to its operations, 
Sasol has conducted a climate change risk assessment 
exercise, using scenario analysis. Climate risks have also 
been included amongst the top risks for the company. 

For transition risk assessments, Sasol has developed its 
own scenarios that include Current Pathway, Cooperative 
World, Net Zero and Fragmented World. These scenarios 
are based on a number of underlying assumptions around 
target temperature rise, oil prices, gas demand and prices, 
solar and wind power, hydrogen energy and other low carbon 
technology development, market demand for products 
etc. Transition risks such as consumer preferences, market 
demand, policy changes as well as business opportunities 
are identified and assessed by Sasol to understand their 
financial impact on business profitability.

For analysing physical risks, IPCC’s high emission scenario 
Representative Concentration Pathway (RCP) 8.5 and an 
intermediate emission scenario RCP 4.5 have been utilised 
by Sasol. The results of these scenarios showcase a number 
of risks, including risk of increased intensity of hurricanes 
for Sasol Chemicals in United States, heavy rainfall risks 
for Sasol Energy in Mozambique, as well as increasing 
temperatures leading to production losses for chemical 
operations.

Case Study 2: 
Climate Action by Sasol  48 

Figure 7: GHG emissions for Sasol (million tCO2e)
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Source: Sasol Climate Change Report, 2022

48 Sasol Climate Change Report, 2022. Accessed at: https://www.sasol.com/sites/default/files/2022-08/2022%20Sasol%20Climate%20Change%20Report_5.pdf 



Net-zero roadmap
Sasol has developed various pathways for achieving its net 
zero ambition. These pathways are developed by identifying 
relevant mitigation levers for its operations, as well as 
developing Marginal Abatement Cost Curves (MACCs) to 
understand the abatement size, cost and timeframe for 
implementing various decarbonisation technologies. Sasol’s 
decarbonisation approach for a Just Transition is based 
on three emission reduction pillars, as well as adaptation 
responses to build resilience against climate risks.

The three emission reduction pillars are:

• Short and medium-term emission reduction plans such as 
through energy efficiency, process improvements and CCUS

• Operational transformation through use of alternate low 
carbon feedstocks, such as green hydrogen

• Business portfolio shifts by identifying new business 
opportunities for sustainable products using Sasol’s 
proprietary Fischer Tropsch technology to produce 
sustainable chemicals and fuels, green hydrogen production 
and increased market footprint.

The adaptation response include: 

• Resilience to physical weather impacts by assessing site-
level physical risks

• Developing adaptation strategies and risk response plans 
for extreme weather events

In addition, Sasol is also considering use of carbon offsets 
(Avoidance/Reduction (A/R) offsets and Carbon Dioxide 
Removal (CDR) offsets) to complement its three emission 
reduction pillars.

Mobilising finance 
Based on the analysis of various decarbonisation levers and 
available technologies, Sasol has developed a capital allocation 
plan to ensure optimal utilisation of financial resources including 
cash, debt and taxes. Sasol has committed a cumulative 
capital expenditure of R15-25 billion (USD 833-1,388 million) 
for achieving 2030 target tof 30% emission reduction. For 
further accelerating investments in new value pools, Sasol is 
also exploring co-ownership models for new and emerging 
technologies and businesses to lower its capital risk exposure.

In conclusion, Sasol has also 
implemented several of the levers 
required for an effective net zero 
transition. 
 

Highlights of the good practices in relation to the 
levers include:

• Understanding GHG emissions sources in 
depth, including scope 3:  
post understanding its scope 3 emissions 
sources, even adopted a target for its highest 
contributor, which is scope 3 (use of sold 
products).

• Developing a net-zero roadmap: 
 Sasol has finalised its decarbonisation lever 
based on MACCs that helped to understand 
the abatement size, cost and timeframe 
for implementing various decarbonisation 
technologies.

• Setting ambitious science-based targets: 
 Sasol, in the absence of available SBTi target 
setting methodology, utilised the absolute 
contraction approach by the IEA of 2.5% 
reduction per year and aligned its target with the 
well below 2°C pathway. Sasol is also planning 
to adopt SBTs in the near future once the 
methodology is published. 

• Developing a net-zero finance mobilisation 
plan:  Sasol has developed a capital allocation 
plan to ensure optimal utilisation of financial 
resources, and has committed a cumulative 
capital expenditure of R15-25 billion (USD 833-
1,388 million) for achieving its 2030 target of 30% 
emissions reduction. For further accelerating 
investments in new value pools, Sasol is also 
exploring co-ownership models for new and 
emerging technologies and businesses to lower 
its capital risk exposure. 
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Protect. Transform. Sustain. 

Overall, it is clear that the chemicals industry, including 
in the GCC, will have to significantly step-up its net zero 
efforts. However, there is a growing realisation within the 
industry on the importance of the issue, and nearly all 
companies have started doing a lot of the right things - just 
not yet on the required scale. There is still time to enable a 
transition to net zero. Realising related new opportunities will 
differentiate successful companies from laggards. The sector 
has immense potential to venture into new and innovative 
technological solutions and explore their associated business 
opportunities. It is now imperative that the chemicals 
industry understands the commitment and actions required 
to effectively navigate through a net zero transition. The 
industry needs to transform itself expeditiously to align with, 
or even improve upon, a 1.5°C trajectory alignment.

However, this cannot be achieved by the chemicals industry 
alone. The industry needs to identify areas of support and 
work towards building a collaborative and systematic growth 
environment in coordination with associated, external 
stakeholders.

Conclusion

About the GPCA

The Gulf Petrochemicals and Chemicals Association 
(GPCA) represents the downstream hydrocarbon industry 
in the Arabian Gulf. Established in 2006, the association 
voices the common interests of more than 250 member 
companies from the chemical and allied industries, 
accounting for over 95% of chemical output in the Arabian 
Gulf region. The industry makes up the second largest 
manufacturing sector in the region, producing over USD 
108 billion worth of products a year.

https://www.gpca.org.ae

About dss⁺

dss⁺ is a leading provider of management and operations 
consulting services with a purpose of saving lives and 
creating a sustainable future. dss⁺ enables organisations 
to build sustainable businesses and operating models, 
organisational and human capabilities, manage risk, 
improve operations, achieve sustainability goals and 
operate more responsibly.

www.consultdss.com

It is now imperative that the chemicals 
industry understands the commitment 
required and takes action to effectively 
navigate through a net zero transition

https://www.consultdss.com/industry/chemicals-and-petrochemicals/
https://www.gpca.org.ae/
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