
Please scan the AICM OR Code on the Right,
Let’s discover the chemical world together.

Room 902, Building A, Phoenix Plaza, No. 5 Shuguangxili, 
Chaoyang District, Beijing
100028

www.aicm.cn

AICM 2021
Sustainable Development
Report 



2 2021 AICM Sustainable Development Report

Introduction of AICM
AICM was founded in 1988, to jointly promote the 
harmonious and sustainable development of China’s 
chemical industry. Today AICM represents nearly 70 major 
multinational companies in the chemical industry of China. 
Among the AICM members, 5 companies are among the 
World Top 10 Companies and 28 members stand among the 
World Top 50 Chemical Companies. Their businesses cover 
manufacturing, sales, transportation, distribution, and 
disposal of chemicals.

Our Vision
To contribute to the development of a harmonious society 
and the sustainable growth of China’s chemical industry, 
as the representation of the leading international chemical 
players in China, AICM is committed to：

About AICM

3. Building up the 
contributive role 
of the chemical 
industry to the 
economy.

1. Promoting 
Responsible Care® 
and other globally 
recognized chemical 
management 
principles among all 
stakeholders;

2. Advocating 
cost-effective, 
science and risk-
based policies to 
policies makers;
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1.1  Carbon Neutrality around the World

01Background Information

Figure 1. Carbon Neutrality – Country and Region1 
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The world is experiencing the negative impacts brought by global warming, which a scientific  
consensus has concluded is strongly related to the rapid rising of greenhouse gas emissions 
due to human activities.  It’s time to take actions that help limit the negative effects of global 
warming, and more importantly, the world should act collaboratively to do so.  Hence, the Paris 
Agreement was established, for the first time binding 196 countries to act together to combat 
climate change.

The long-term goal set in the Paris Agreement is to act to limit the global temperature increase 
under 2℃ , preferably under 1.5℃ , compared to pre-industrial levels (UNFCCC, 2021).  To achieve 
this goal, the countries announced targets not just to to peak global greenhouse gas emission 
as soon as possible, but also to reduce emissions and reach a climate neutral world by mid-
century (UNFCCC, 2021).  Therefore, all countries have submitted their plans, called nationally 
determined contributions (NDCs), to prepare their economic and social transformation to reduce 
the greenhouse gas emissions.

While receiving support from various policies and technologies, many countries, regions, cities, 
and companies are establishing carbon neutrality targets during these years, and thus exists the 
global carbon markets (UNFCCC, 2021).  Global carbon markets soared to a new record, with a 
collective value of carbon emissions permits totaling more than €229 billion in 2020 (Refinitiv, 
2021).  The following sections will dive deep into the details and trends of carbon neutrality 
targets in each region around the world. 

The setting of Carbon neutrality targets 
is becoming a global trend.  According to 
Energy & Climate Intelligence Unit, as of 
March 2021, 2 countries have achieved 
their carbon targets, 6 countries have 
put carbon targets in law; 6 countries 
and regions have put their carbon targets 
in proposed legislation; 20 countries 
have put their carbon targets in policy 
document; and nearly 100 other countries 
have carbon neutrality on their agenda.

1. Energy and Climate Intelligence Unit
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Some countries and regions have the following targets. 

  Europe
·  European Union

The European Union (EU) is fighting climate change through various policies. For instance, the European Green Deal is an 
ambitious package of measures ranging from ambitiously cutting greenhouse gas emissions, to investing in cutting-edge 
research and innovation, to preserving Europe’s natural environment. First climate action initiatives under the Green Deal 
include:

1. European Climate Law to enshrine the 2050 climate-neutrality objective into EU law 

· In 2019, the EU has committed to become climate-neutral by 2050, which is in response to the global climate action under 
the Paris Agreement. The carbon-neutral goal was enacted into law called European Climate Law. EU Member States are 
required to develop national long-term strategies on how they plan to achieve the greenhouse gas emissions reductions 
needed to meet their commitments under the Paris Agreement and EU objectives.

2. European Climate Pact to engage citizens and all parts of society in climate action

· The European Climate Pact is an EU-wide initiative inviting individuals, communities and organizations to participate in 
climate action and build a greener Europe. It mainly focuses on four areas, including Green areas, Green transport, Green 
buildings, and Green skills.

3. 2030 Climate Target Plan to further reduce net greenhouse gas emissions by at least 55% by 2030

· Compared to the original target which the reduction target is at least 40%, the new goal’s target is substantially increased. 
Raising the 2030 ambition helps give certainty to policymakers and investors, such that decisions made in the coming years 
do not lock in emission levels inconsistent with the EU’s goal to be climate-neutral by 2050.

4. New EU Strategy on Climate Adaptation to make Europe a climate-resilient society by 2050, fully adapted to the 
unavoidable impacts of climate change

· The Strategy has four principle objectives: to make adaptation smarter, swifter and more systemic, and to step up 
international action on adaptation to climate change.

These targets and plans all contribute to the 2050 long-term climate-neutral goal.

·  The UK

The UK is the first country to enshrine statutory greenhouse gas reduction targets in law. In 2008, the country had already 
passed a framework law for emissions reductions. The reduction target was reducing greenhouse gas emissions by 80% by 
2050. In 2019, the UK has revised law to adjust emissions target to carbon neutrality by 2050.
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  North America
·  Canada

In 2020, Canada committed to becoming carbon neutral by 2050 by signing the Canadian Net-Zero Emissions Accountability 
Act, which also established a series of interim emissions reduction targets at 5-year milestones toward that goal.  The Act 
also requires a series of plans and reports to help ensure Canada hits all of its milestones on the way to achieve a net-zero 
economy by 2050.  Additionally, the country formulated an independent group of experts from across the country, who will 
consult with Canadians and provide the Government with advice on the best pathways to achieving net-zero emissions by 
2050.

·  The U.S.

The U.S. has not set a universal carbon neutrality goal officially, but according to the nationally determined contribution (NDC) 
submitted to the UNFCCC, the country aims to reduce carbon emissions by 50 percent to 52 percent compared to a 2005 
baseline by 2030. Several states in the U.S. have set their own targets; for instance in 2018 California announced a target to 
become carbon neutral by 2045.  The California Air Resources Board has been assigned to create a Scoping Plan to ensure 
the State can reach the intermediate target and the final 2045 climate goal.

  Asia-Pacific
Asia-Pacific countries have also proposed corresponding carbon peak and carbon neutral targets regarding their carbon 
emission goals. 

·  Japan

In 2020, Japan declared its intention to become carbon neutral by 2050. It had already set a roadmap to “Beyond-Zero” 
Carbon, which include three main approaches:

      -  Promote Innovation & Technology as the agents of change in tackling the challenges of global warming
      -  Promote Green Finance to support the development of innovation and new technologies
      -  Support greater International Cooperation for business-led adoption of innovative green technologies

·  South Korea

South Korea declared its intention to go carbon neutral by 2050. The Strategy of the 2050 Vision outlines the following 
five key elements that will guide Korea’s policymaking, social transformation and technological innovations for its green 
transition. 

      -  Expanding the use of clean power and hydrogen across all sectors
      -  Improving energy efficiency to a significant level 
      -  Commercial deployment of carbon removal and other future technologies
      -  Scaling up the circular economy to improve industrial sustainability
      -  Enhancing carbon sinks

·  New Zealand

New Zealand has pledged to be carbon neutral by 2050 and passed the Zero Carbon bill, which provided a framework to 
help New Zealand develop and implement clear and stable climate change policies that contribute to the global effort 
under the Paris Agreement. The Climate Change Commission is established to ensure that the Government is mitigating and 
adapting the climate change and moving toward the 2050 goal.
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Time Event Strategies

Sep. 2020 75th the United Nations 
General Assembly

1) Reaching a peak in its carbon dioxide emissions before 2030

2) Achieving carbon neutrality by 2060

Ma. 2021 Climate Ambition Summit

1) Carbon dioxide emissions per unit of GDP will be reduced by more 
than 65% with the base year as 2005

2) Change in the energy consumption: non-fossil energy will reach 
about 25% of primary energy consumption

3) 6 billion cubic meters increase in forest resources

4) Total installed capacity of wind and solar power generation will 
reach more than 1,200GW

Ma. 2021 Report on the Work of the 
Government

1) Optimize the industrial structure and energy structure

2) Promote the clean and efficient use of coal, focusing on new 
energy development, and actively and orderly develop nuclear power 
under the safety guidance

3) Accelerate the construction of a national energy-consuming right 
and carbon emission right trading market and improve the dual 
control system for energy consumption

4) Implement special financial support policies for green and low 
carbon development and set up carbon emission reduction support 
tools

1.2 Carbon Neutrality in China 

While the world is committed to the carbon neutrality proactively, China has also set specific carbon reduction and carbon 
neutrality goals. On September 22, 2020, President Xi Jinping, addressing the general debate of the 75th session of the 
United Nations General Assembly, re-iterated China‘s 2015 Paris accord agreement to reach a peak in its carbon dioxide 
emissions before 2030 and expanded the commitment to add China reaching carbon neutrality by 2060.  Efforts to reach 
carbon neutrality will be key elements in the near future.  China produced 30% of total global CO2 emissions in 2019 and 
is currently the world’s largest emission producer.  In order to reach carbon neutrality by 2060, it will require China to 
implement ambitious long-term efforts to transform the economy, industry structures, and energy ecosystems.

Goals and Strategies
Since the China carbon neutral strategy was proposed in September 2020, a number of important documents have 
been issued at the national level. In the Central Work Conference in December 2020 and the "Report on the Work of the 
Government" of the two sessions (NPC & CPPCC) in 2021, "carbon peak and carbon neutrality" has been set as the focus of 
work, reflecting the attention at the national level.

On Dec 12, during the Climate Ambition Summit, President Xi stated that China will "Continuing the past and opening the 
future to start a new journey in global response to climate change", he also announced several important goals that China 
achieve by 2030. The "Report on the Work of the Government" of the two sessions in 2021 states that the 14th Five-Year 
Plan (2021-2025) will be the key period for carbon peaking and carbon neutrality targets. The details are included in the 
table below:

Table 1         Carbon Neutrality Proposals at National Level2

2. Government Websites
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Regional Carbon Emission Reduction Plans and Policies
The carbon neutrality goal has been served as a guiding principle for different stages of policymaking. While various central 
government departments have issued relevant policy documents, local governments have formulated relevant targets and 
plans for carbon emission reduction in 2021 and the next 5 years in relevant documents of the 14th Five-Year Plan.

Region Carbon Reduction Plans and Policies

Beijing

· Promote the green transformation 
· Development and construction of emissions trading scheme (ETS)
· New energy and renewable energy
· Create a pilot program for green finance reform and innovation

Shanghai
· Implement photovoltaic projects and promote offshore wind power
· Renewable energy account for 8% of energy consumption by 2025
· Formulate city-wide action plans, ensure that carbon emissions peak by 2025.

Tianjin · Build a low-carbon recycling industrial system and transportation network
· Reduce the total coal consumption 

Jiangsu
· Promote clean production in key industries such as petrochemicals, steel, and dyeing
· Advocate green consumption and green travel
· Optimize the energy structure and orderly develop offshore wind power

Zhejiang
· Build a green energy supply system in the Yangtze River Delta
· Accelerate the promotion of carbon emissions trading
· Elimination of outdated and excess production capacity.

Guangdong

· Promote the energy revolution and actively develop clean energy such as wind power, nuclear 
power, and hydrogen energy
· Promote green transformation and develop green buildings
· Develop and implement an action plan for carbon emission peak,  promote to take the leading 
position in reaching carbon peak.

Table 2         Carbon Reduction Plans and Policies in Different Regions3

3. Government Announcements
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1.3 Carbon Neutrality in the Chemical Industry

In the context of the trend of carbon neutrality in China’s industrial development, the chemical industry is actively taking 
steps to support China’s  carbon neutrality ambition.

Carbon Emissions in the Chemical Industry
Chemical industry is a major energy consumer, which further drives a large amount of CO2 emission. It has been estimated 
that Chinese chemical industry emitted 588 Mt in 2019, accounting for 16.7% of the total emissions from the industry 
sector and 6% of the total emissions in China.

Figure 2 The composition of China's energy-related CO2 emission sectors 4

Energy generation and transformation

Transportation

Architecture
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4. Global Energy Interconnection Development and Cooperation Organization
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In addition, the carbon emission structure in the interior chemical industry is relatively intensive, concentrated in the 
subfield of methanol, ammonia synthesis, calcium carbide, etc. meanwhile, China Petroleum and Chemical Industry 
Association (CPCIF) has estimated that the top 2,000 chemical companies take up almost 65% of the industry’s total 
emissions. The huge carbon emission amount, together with the concentrated emission structure, strengthen the 
necessity of carbon neutrality in chemical industry. 

Figure 4 Sub-industries with high CO2 emission intensity of the chemical industry chain6

0%
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5. Sources: China Emission Accounts and Datasets
6. Multi-resolution Emission Inventory for China

Figure 3 The proportion of CO2 emissions from the chemical industry in various provinces5
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Taking the main carbon emission sources of chemical industry and the current technology into consideration, the suitable 
emission reduction solutions include these three parts: 

- Reduce the use of coal as raw material: adjust the raw material structure, increase the use of petroleum rather than coal;

- Increase the carbon content of the products: optimize the technology and product demand structure, favor to 
manufacture products with high hydrocarbon ratios in order to fix the carbon of raw material into the products.

- Reduce comprehensive energy consumption: apply advanced technique processes (including Waste heat utilization, low 
grade heat recovery, frequency conversion technologies) and effective management, to reduce overall energy consumption 
and carbon emissions of enterprises.

Actions adopted by the Chemical Industry in China
17 petroleum and chemical enterprises, chemical parks and the China Petroleum and chemical industry association (CPCIF) 
signed the Declaration on the Carbon Peak and Carbon Neutrality in Chinese Petroleum and Chemical Industry in January, 
2021, claiming to realize environment protection and carbon emission reduction during the development of chemical 
industry. 6 respects were proposed in order to reach carbon emission targets, including energy structure adjustment, energy 
efficiency improvement, product qualification optimization, carbon capture and storage technology, R&D investment, 
carbon reduction investment.

Energy structure 
adjustment

Vigorously develop the low-carbon natural gas industry, accelerate the deployment of 
renewable energy sources such as hydrogen, wind, solar, geothermal, and biomass energy.

Energy efficiency 
improvement

Reduce the intensity of resource and energy consumption and effectively control the total 
consumption of fossil energy.

Product qualification 
optimization

Actively develop high quality, durable and recyclable green petrochemical products, 
increase the proportion of low carbon raw materials, and reduce the carbon footprint of 
the whole product life cycle.

Carbon capture and storage 
technology

Accelerate the deployment of carbon capture and storage projects, use CO2 as raw material to 
produce chemical products.

R&D investment Focus on the advanced clean, recycling processing technology, CO2 reduction and recycling 
technology, fossil fuel efficient utilization technology.

Carbon reduction 
investment

Accelerate the development of clean energy infrastructure, actively participate in 
the construction of carbon emission trading markets, actively participate in and lead 
international cooperation in addressing climate change.

Table 3       The carbon emission reduction approached proposed in the declaration
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Ambition and Strategy

2.1 Carbon Reduction and Carbon Neutrality Targets

In light of the Paris Agreement on climate change and reducing CO2 emissions, AICM members are all actively setting 
carbon targets to actively contribute to the fight against climate change.  To understand the strategies and practices of 
AICM members on this topic, we invited members to participate in a survey and received the responses from 35 chemical 
companies.  Among the respondents, about 60% of the companies are from Europe, 30% are from the US, and about 10% 
are from Asia.  We found that most of the respondents have set targets of carbon emission reduction or carbon neutrality.  
Additionally, a portion of the companies already have clear goals on both carbon reduction and carbon neutrality.

02

56%

11%

33%

Companies from Europe

Companies from Asia

Companies from the US

Region Distribution of Respondents of AICM Members
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The respondents of member companies with specific targets are committed to achieve significant carbon 
reduction in the period of 2025-2050. According to the responses, some member companies are expected to 
achieve carbon neutrality by 2050.

Numbers of Respondents of AICM Member Compaies with Carbon Targets in the near future

Taking the source of carbon emission into consideration, the greenhouse gases (GHGs) can not only be emitted 
from the consumption of fossil fuel and energy (including electricity, steam, heat and cooling) in the process 
during the production manufacturing, but also from the processing of its supply chain as well. Therefore, 
majority of the respondents of the  AICM member companies have started focusing on calculate and reduce the 
carbon footprint throughout the whole supply chain and integrated the concept into the carbon targets.

2025

7

1

3

8

14

2030 2035 2040 2050
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The detail carbon reduction/neutrality targets received from the respondents of the 
AICM member companies are listed in below table. 

Participated 
AICM Members Carbon neutrality targets

To reduce CO2 emissions by 33% by 2035 (vs. 2020) and target carbon neutrality by 2050.

To achieve 50% less carbon emissions by 2030.

For scope1&2+ODS, they strive to achieve a 38% decrease of CO2 emission based on 2015. For 
scope 3, their emission reduction target from 2015 to 2030 is set to be 19%. 

By 2025, they will reduce their CO2 impact from production and energy procurement to zero 
worldwide. 

BASF is setting  ambitious goals on their journey to climate neutrality and wants to achieve net 
zero emissions by 2050. As their medium-term 2030 target, the company wants to reduce their 
greenhouse gas emissions worldwide by 25 percent compared with 2018.

Cabot will reduce greenhouse gas emission intensity by 20% by 2025, from 2005 baseline.

By 2025, reduce specific greenhouse gas emissions by 50 percent from the 2005 level

To reduce CO2 emissions attributable to production (Scope 1 + Scope 2 reduction) by 30% from 
the fiscal year 2013 level by fiscal year 2030.

To put us on the path to carbon neutrality by 2050.

DSM has also set a long-term target to reach net-zero emissions before 2050.

To deliver carbon neutral operations by 2050.

Reduce our absolute greenhouse gas Scope 1 and 2 emissions by one-third by 2030 in order to 
achieve carbon neutrality by 2050.

Reduce greenhouse gas emissions
- absolute scope 1 and scope 2 emissions by 50 percent by 2025 (reference base 2008)
- absolute scope 3 emissions from the upstream value chain — principally from the “raw material 
backpack” — by 15 percent by 2025 (reference base 2020)

2025 greenhouse gas emission reduction plan (compared with 2016 levels).

The respondents of AICM members with announced carbon targetsTable 4      
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Henkel is pursuing the vision to become a climate-positive company by 2040 and to drive 
significant progress in other relevant areas of its value chain.

In 2009 the HOYER Group publicly declared that it would strive to improve its CO2 emissions 
performance per tonne of cargo carried and per km travelled in transport operations by 25 per 
cent over the next ten years.

To become climate-neutral by 2040. 

Linde Plc is committed to reduce the carbon footprint of operations by 35 percent GHG emission 
intensity by 2028 (from 2018 level).

Lubrizol is committing to reducing their Scope 1 and Scope 2 Greenhouse Gas emissions by 20% 
by 2030.

By 2040, they will achieve climate neutrality and reduce their resource consumption.

To achieve carbon neutrality by the year of 2050.

To become a carbon neutral company by 2050
- To make major contributions to social reform by pursuing net zero GHG emissions by 2050
- Working with customers to achieve widespread implementation of GHG-reducing products, 
allowing us to maximize our avoided emissions

By 2025, to reduce the carbon emissions (Scope 1&2) by 25%, and to increase the low carbon 
energy to 60% (baseline Y2019).

By 2030, they’ll reduce CO2 emissions intensity by 26% or more compared with 2013.

Reduce GHG emissions intensity by 15% measured in total tons discharged by 2025 from a 2017 
baseline.

2030, in line with the Paris Agreement, Röhm will reduce the carbon footprint of the products 
Röhm manufacture and sell by 30% per ton produced compared to 2020.

They continuously improve energy efficiency, targeting to reduce the intensity of their energy 
and greenhouse-gas emissions by 25 percent from 2010 to 2025. 

By 2030, we’ll reduce CO2 emissions by 20% globally.

Solvay aimed to reach a goal of curbing GHGs by 26% by 2030, compared to the reference year 
2018 in which the GHG emissions of the Group were of 12.3 million tons CO2. 

By 2035, reduce by 35% Scope 1 & 2 GHG emissions intensity (based in 2017).

By 2030, reduce specific greenhouse gas emissions by 33%(vs. 2012).

The respondents of AICM members with announced carbon targets
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2.2 Carbon Reduction and Carbon Neutrality Strategies

Based on the information gathered from the survey and sustainability reports, we found that the respondents of AICM 
members have integrated their carbon-neutral targets into business development strategies. From technical innovation to 
progress in improvement, they have adopted a broad spectrum of strategies towards carbon reduction. These strategies fall 
into four main categories:  Renewable Energy, Process Improvement, Carbon Friendly Products, Carbon Offset Methods. 

Renewable Energy
Switching to renewable energy is significant in the path towards carbon neutrality. Compared to coal and natural gas, 
renewable energy sources produce little or zero greenhouse gases. The burning of coal for electricity emits between 0.6 and 
1.6 kg of CO2eq/kWh, while the carbon dioxide produced by renewable energy almost approaches zero. Many multinational 
chemical companies have purchased clean energy such as wind power, solar power, nuclear power, and hydropower to 
reduce carbon dioxide emissions during their operations. As the world fossil fuel reserves are shrinking, the structural 
change in adopting renewable energy would be necessary.

More than 60% of the respondents of AICM members have mentioned in their strategies about the commitment towards 
renewable energy. For example, DIC states in their strategy that the company will “Employ energy from renewable sources 
(biomass boilers, wind power and solar power) at suitable sites”, and SABIC strategy announces that the company is “actively 
transitioning to renewable energy, evaluating opportunities for its generation, sourcing, and storage”.
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Process Improvement
There are many possibilities for the industrial process transition to reduce carbon emissions. The respondents of AICM 
members mentioned in their strategies that they will monitor on the carbon footprint in the production process, reform the 
resources management system, and pursue energy efficiency. Investments and innovations are essential in green and low-
carbon technologies, such as manufacturing efficiency and waste-treatment systems. 

For existing production projects, BASF will “systematically implement continuous improvement processes for existing 
production plants”. Research and development for new technology is also the focus as ExxonMobil mentions that the 
company is investing in “Ongoing development and deployment of lower-emission technologies”.

The Respondents of AICM Members with Renewable Energy as Strategy:

The Respondents of AICM Members with Process Improvement as Strategy:
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Carbon Offset Methods 
The presence of carbon offset methods is also essential for the carbon neutrality goals.  From the manufacturing in the 
factories to the operation in the offices, the carbon footprints are being produced throughout the business.  There is always 
a part that cannot be balanced.  The develop of carbon capture and storage (CCS) technology is helping the reduction of the 
carbon footprint.

Carbon offset programs can also contribute.  Companies can plant trees or invest in similar projects.  There are also 
numbers of programs established in recent years for the business to offset their carbon footprint by paying those programs.  
These would include reforestation and renewable energy development.  Ashland and Lubrizol are planning tree around 
the globe, while BASF mentions carbon capture in their strategy that the company planning to invest in one of the largest 
carbon capture and storage (CCS) projects”. 

Carbon Friendly Products  
The next step for sustainable future is focusing on the fossil carbon in the product itself. Considering the Life Cycle Analysis 
(LCA) of the product, after the product reach their end-of-life, the carbon embedded in the product will contribute to the 
greenhouse effect. The potential solution to reduce the impact is through using biomass resources. Several members have 
committed to the research and development of bio-based products.

The respondents of AICM members also aiming for building a sustainable carbon-friendly supply chain for the industry. 
Through collaborative innovation with partners and high-performance standards for the suppliers, the companies are 
making a positive contribution to reduce the carbon footprint in the industry.

Clariant indicates their attitudes towards eco-friendly product. They introduce “innovative process to produce……
biomaterials from agricultural residues”. Talking about suppliers, ALTANA states in the strategy that “aside from the 
measures at its own sites, ALTANA is setting up a program in close cooperation with its suppliers to consistently further 
improve the CO2 balance of purchased raw materials”. 

The Respondents of AICM Members with Carbon Friendly Product as Strategy:

The Respondents of AICM Members with Carbon Offset Methods as Strategy:
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Best Practices

  Renewable Energy

03

AICM member companies have published ambitious carbon target plans. 

Based on the information gathered from the survey and public information, 

most companies have already paid practices around strategies in renewable 

energy, process improvement, carbon friendly product and carbon offset, 

many of which are forward-looking and advanced.

Power Purchase Agreement 
Following PPA (Power Purchase Agreement) agreements in the United States and Spain, Air 
Liquide has signed a long-term PPA with Vattenfall, one of Europe’s largest producers and retailers 
of electricity and heat, to purchase a total of 25 megawatts of offshore wind capacity in the 
Netherlands. Thanks to this 15 years long-term contract, Air Liquide will be able to supply with 
renewable energy to some of its industrial and medical gas production assets in the Netherlands. 
This includes the first world-scale oxygen production plant fit to accommodate renewable energy 
in the grid, which the Group is building in the port of Moerdijk. Over the duration of the contract, 
Air Liquide will source renewable energy equivalent to 15% of the Group's current consumption 
for its activities in the Netherlands. The wind-generated electricity will save up to 750,000 tons of 
CO2 emissions over the contract duration.
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One success story to move toward carbon neutral facilities and value chains is DuPont’s site in 
Grindsted, Denmark. The plant fires with wood chips instead of coal. The investment spells an 
end to the 45,000 tonnes or so of carbon dioxide previously emitted by coal-fired plant. This 
project allowed them to remove more CO2 than themselves used to generate. Moreover, the 
new energy generation facility produced surplus heat that was delivered back into the local 
community, heating about 3,600 households and displacing additional CO2 emissions. In total, 
the site is expected to reduce emissions by 64,000 tons of carbon dioxide equivalent per year 
from both systems.

As of 2017, the site was 100% carbon neutral.  

Participated 
AICM Members Renewable Energy Practices

ECKART division’s site in Zhuhai in southern China was one of the first in the ALTANA Group to 
successfully complete the recognized TfS audit (Together for Sustainability).

Other respondents of AICM members with renewable 
energy practices

Table 5      

Carbon Neutral Facilities -conversion of 
energy usage
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As part of ARKEMA Corporate Social Responsibility commitment and to support Apple’s clean 
energy program, ARKEMA has committed to 100% renewable energy for bio-based specialty 
polymers produced for Apple, by year end 2018.

As an important step towards realizing CO2 neutral growth, BASF will power the first plants of its 
Zhanjiang Verbund site in Zhanjiang, Guangdong province, using 100% renewable electricity.

Clariant seeks to increase the share of clean electricity used in its operations and have a positive 
effect on greenhouse gas emissions, by using several levers such as Power Purchase Agreements 
(PPAs), direct investments, utility supplied green energy products, and renewable energy 
attribute certificates. The Knapsack site in Germany, Novara, Italy and all sites in Sweden and 
Belgium already source 100% renewable electricity.

As the No.1 user of clean energy in the industry, Dow is committed to investing in renewable 
energy sources to lower carbon footprints. In 2019, Dow achieved 542 MW of purchased 
renewable power – more than halfway to Dow’s 2025 target of 750 MW.

Eastman produces renewable energy through on-site solar and wind power generation at two 
facilities. Eastman are also committed to supporting the development of off-site renewable 
projects in North America.

ExxonMobil and NREL are navigating a multi-pronged effort toward a future where clean-burning 
biofuels replace some petroleum-based fuels. The two have agreements in place covering the 
gamut from increasing the productivity of algae to understanding pollutants associated with 
different aspects of refining cellulosic biomass into a fuel.

LANXESS is switching the entire energy supply at its Indian sites to renewable energy sources 
by expanding its supply of biomass and solar power cutting CO2 emissions by a further 150,000 
metric tons from 2024. Altogether with other practices, LANXESS will decrease its CO2 emissions 
by a total of 800,000 metric tons by 2025, investing up to EUR 100 million in the process.

Following recent upgrades, Linde’s Steam Methane Reformer in Ontario can now supply green 
Hydrogen, meeting renewable requirements of the California Air Resources Board. In 2021, 
the facility will be ready to supply Hydrogen at pressures required by the latest generation 
of Hydrogen refueling stations. With these investments Linde will be able to provide green 
Hydrogen to fuel up to 1,600 vehicles a day and help avoid up to 50,000 MT CO2e per year.

Nouryon has supported the development of two new wind farms via Purchase Power 
Agreements, increased sourcing of steam from waste and biomass at plants in Delfzijl and 
Hengelo in the Netherlands, and uses fully renewable energy from hydro power and wind in 
Sweden and Finland.

In accordance with the energy facility changeover implemented at the Fuji plant in FY2017, the 
raw fuel was switched from heavy oil to liquid natural gas (LNG).

In SABIC Cartagena site in Spain, 100MW renewable energy will be applied via PPA approach. The 
program is expected to be operational by 2024.

As a supplier to Apple of products manufactured entirely on renewable energy, Solvay’s supplied 
materials are produced with 100% renewable power, with the Group’s participation in Apple’s 
Supplier Clean Energy Program.

WACKER’s Burghausen site in Germany has been supplied with 265 GWh electricity annually 
from its own hydroelectric facility.
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Electrically heated steam cracker
Fossil fuels represent the largest sources of CO2 in the chemical industry because chemistry 
requires energy. Together with SABIC and Linde, BASF is working on the realization of a pilot 
furnace for the world’s first electrically heated steam cracker. The idea is to heat the cracker 
with an electrical resistance heater, or e-furnace. If this heating system is powered by renewable 
wind and solar energy, the high temperatures required could be achieved with nearly zero CO2 
emissions.

Compared to conventional crackers, switching the cracker over from natural gas to renewable 
electricity could save up to 90 percent of the CO2 emissions, which would enable nearly CO2-free 
production of basic chemicals. 

Polyester renewal technology
Polyester renewal technology, a form of molecular or advanced recycling, allows Eastman to divert 
a range of polyester plastic waste, which includes materials such as soft drink bottles, carpet, or 
even polyester-based clothing from landfills and incinerators. This goes beyond clear, single-use 
water bottles to include products such as colored plastic bottles and carpet fibers.

Eastman’s polyester renewal technology unzips polyesters, using either glycolysis or methanolysis 
to convert them back to their basic monomers to create new materials. The molecules produced 
are indistinguishable from materials made with virgin or nonrecycled content. This process, also 
known as depolymerization, allows them to recycle polyester waste over and over again without 
degradation over time and reduces greenhouse gas emissions by 20%-30% compared to processes 
using fossil fuels.

Process Improvement
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Innovative and sustainable products enabling 
decarbonization
The sunliquid® process developed by Clariant meets all the requirements of technical and 
cost-effective innovative processes for converting agricultural residues into climate-friendly 
biofuels. Using process-integrated enzyme production, optimized enzymes, simultaneous 
conversion of cellulose and hemicellulose into ethanol and an energy-efficient process 
design, it has been possible to overcome technological challenges and sufficiently reduce 
production costs in order to arrive at a commercially viable basis. Cellulosic ethanol 
produced with sunliquid® saves around 95 percent greenhouse gases compared to gasoline. 
No fossil resources are required across the entire production process, as it is an entirely 
energy self-sufficient process.

Since 2009, Clariant has been successfully operating a first pilot plant at its research facility 
in Munich. This pilot plant is capable of producing up to two tons of ethanol per year. Since 
July 2012, Clariant has been operating a precommercial plant in Straubing, which produces 
up to 1,000 metric tons of cellulosic ethanol every year. In the fall of 2018 Clariant also broke 
ground for its first-of-its-kind commercial-scale cellulosic ethanol production plant in Podari, 
Romania.
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Participated 
AICM Members Process Improvement Practices

Air Liquide deployed several Smart Innovative Operations (SIO) Centers for different regions to 
integrate, optimize and remotely control the operations of Air Liquide’s production units.They 
enable 24/7 responsiveness to customer demand, improve production-unit energy efficiency, 
reduce CO2 emissions and leverage predictive maintenance to ensure continuous facility run-
time.

ALTANA has been developing advanced techniques to optimize processing. Such as wire 
enamels, a solution for the recycling of polypropylene in car batteries, a PVC-free seal.

Keltan® Eco is the world’s first EPDM rubber manufactured using bio-based ethylene extracted 
from sugarcane. Depending on the ethylene content of each rubber grade, the proportion of 
bio-based material ranges between 50 and 70 percent. Compared with conventional EPDM, 
Keltan® Eco reduces dependence on fossil resources and carbon footprint, thus promoting a 
sustainable future.

Ashland's Merry Hill facility is being recognized for its tremendous efforts and unique 
approaches to sustainability practices.

The DEACON II Project (Hydrochloric Acid Oxidation Plant) of COSETRON Shanghai Integration 
Base is officially put into operation in March 2021, which further improve production 
efficiency and potentially reduce the corresponding CO2 emissions 9,000 t annually.

DIC Chiba plant strives to carry out the incineration of waste oil and waste plastics using a 
rotary kiln, that results in a decline of waste emissions from the plant. 

Dow businesses have reported implementing more than 100 circular economy projects. Also, 
it made renewable and recyclable materials partnerships with Fuenix Ecogy Group and UPM 
Biofuels. 

 Other respondents of AICM members with process 
improvement practices

Table 6     
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DSM enables a low-carbon economy through everything from sustainable materials to new 
farming methods. In fact, nearly two-thirds of their entire portfolio comprises what they call 
Brighter Living Solutions – offering sustainable and high-quality products.

Evonik use a broad spectrum of technical and organizational measures to raise energy 
efficiency like co-generation plants and expansion of integrated structures linking chemical 
production and energy generation.

ExxonMobil has lubricant blending plants in China which have continually explored ways to 
reduce carbon emissions. The adopted measures include reducing diesel consumption, using 
battery electric forklift, enhancing pipeline and equipment maintenance for increased energy 
efficiency etc.

Mitsubishi Chemical is striving to achieve energy reduction via computer software and 
manufacturing optimization.

Polyplastics has switched from heavy oil to liquid natural 
gas (LNG) when using the raw fuel. Also, it strives to reduce waste generation.

SABIC incorporated a higher quantity of hydrogen in its ethylene tail gas, which does not emit 
CO2 when burned. As a result, emissions were reduced by 78,000 tons of CO2 equivalent in 
2019. it also achieved an improvement in the Low Temperature Recovery Section (LTRS-2) 
facility resulted in a 53 percent reduction in their methyltert-butyl-ether (MTBE) flaring, which 
reduced the greenhouse-gas emissions of the site by 91,000 tons year-over-year.

Solenis upgrade their plants with LED lighting, boiler improvements and replacing air 
compressors with more energy-efficient units.

Trinseo is committed to carbon reduction by upgrading air compressor, reducing stream 
consumption, replacing lights with LED, improving heat insulation, installing variable frequency 
device, setting fine-tune burners, advancing sustainable technologies and engaging the value 
chain.

WACKER creates efficient and safe processes, use resources responsibly, avoid waste and 
minimize our footprint. By further optimizing internal processes, WACKER integrated 
production, energy efficiency, and carbon capture and utilization, and explored new potential 
of circular economy and non-fossil fuel steam.
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  Carbon Friendly Products

Zero-carbon emission polycarbonate 
Covestro unveiled plans to start offering the world’s first climate-neutral polycarbonates in 2021, 
in a major step towards its vision to become fully circular while better supporting its customers to 
reach their sustainability goals. These polycarbonate grades are climate neutral from cradle to gate, 
thanks to the introduction of raw materials coming from mass-balanced bio-waste and residues and 
renewable energy into the production process. 

Covestro plans to start production of polycarbonate from Europe, where raw materials and 
renewable energy are ready. Covestro Polycarbonate has 5 large bases and 7 small bases around 
the world. The company hopes to form a value chain system and accumulate raw materials and 
renewable energy to produce zero-carbon emission polycarbonate. Once the conditions are 
ripe, it can be put into production. Covestro is also considering promoting this strategy in the 
Chinese market and is currently actively preparing together with upstream partners to accumulate 
renewable raw materials and renewable energy. Covestro's goal is to gradually realize the cycle in all 
bases around the world. China has Covestro's largest polycarbonate production base in the world. In 
terms of quantity, Covestro hopes that the Chinese base will produce as soon as possible and enter 
the supply platform.

CYCOM® and MAX HT®
Solvay’s solution CYCOM® for light weighting in aerospace structures contributes to a 25% reduction 
in fuel consumption. Specifically, developed to address a range of high-performance needs, 
CYCOM® has the largest number of products qualified on commercial and military aircraft programs, 
as well as extreme-demand industrial applications. From primary and secondary aircraft structures 
to interior applications, CYCOM products provide manufacturers different options to support aircraft 
assembly - achieving the weight-saving and cost benefits, transforming the value chain to meet the 
end users’ move towards low-carbon products and services. 
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Participated 
AICM Members Carbon-Friendly Products Practice

AkzoNobel supplies the construction industry – responsible for around 39% of global energy-
related carbon emissions – with Cool chemistry technology, which combats the urban heat island 
effect, meaning less energy is needed for cooling.

Arkema have issued Partner in Zebra project to research and manufacture of 1st 100% recyclable 
wind turbine blade. Also, they launched a program for post-industrial and/or post-consumer 
recycling services involving Arkema and its customers who use their high performance materials 
called Virtucycle® program.

Ashland is committed to solving in ways that improve their customers’ products and processes 
while reducing Ashland’s environmental impact, preserving the world’s natural resources and 
enhancing the quality of life within the communities in which they operate.

BASF offers customers products with reduced carbon footprint by using alternative raw materials 
and renewable energies. One example is BASF’s biomass balance approach. In addition, BASF will 
provide its customers with total values of CO2 emissions for all products. With the digital solution 
developed in-house, BASF will be able to calculate the product carbon footprint (PCF) for its 
approximately 45,000 sales products based on a global level by the end of 2021. 

Through Clariant’s Portfolio Value Program (PVP), screening is systematically carried out not only 
for the entire product portfolio but also for Clariant’s innovation project pipeline. Greenhouse gas 
emissions across the entire product life cycle are a major evaluation aspect of the PVP.

Dow has launched Dow AGILITY™ CE, the first post-consumer recycled product in their plastics 
circularity portfolio.

Evonik markets a variety of products whose use makes a positive contribution to reducing 
greenhouse gas emissions compared to conventional alternatives.

WACKER’s products are widely used in PV solar system, e-mobility and the green building, which 
effectively contributing to reduce CO2 emission.

Other respondents of AICM members with carbon-friendly 
products

Table 7     
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Carbon capture and storage
ExxonMobil is the leader in carbon capture, with more than 30 years of experience in 
carbon capture and storage (CCS) technology. The current carbon capture capacity totaling 
about 9 million tonnes per year. It was also the first company to capture more than 120 
million tonnes of CO2, which is equivalent to the emissions of more than 25 million cars 
for one year. The company has an equity share in about one-fifth of global CO2 capture 
capacity and has captured approximately 40 percent of all the captured anthropogenic 
CO2 in the world.

ExxonMobil announced the creation of a new business– ExxonMobil Low Carbon Solutions 
– to commercialize and deploy emission-reduction technologies. It will initially focus on 
carbon capture and storage, one of the critical technologies required to achieve net zero 
emissions and the climate goals outlined in the Paris Agreement.

  Carbon Offset
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Afforestation
Forest plays an important role in reducing greenhouse gas emissions and mitigating the 
risk of climate change. 
Lubrizol is pledging to increase funding to causes that ensure climate change resilience, 
including a multi-year partnership with Cleveland Metroparks in Northeast Ohio, home to 
the company’s global headquarters, to make the Park’s 16,000 forest acres more resilient 
to the impact of climate change. Lubrizol is also one of several Berkshire Hathaway 
companies donating to The Nature Conservatory’s Plant a Billion Trees Campaign, with 
the goal of planting a billion trees across the planet. The Lubrizol Foundation’s support for 
the Montana State Parks Foundation and Armand Bayou Nature Center in Texas are also 
focused on preserving biodiversity in the places where their employees live.

Participated 
AICM Members Carbon Offset Practices

Ashland’s donation of $20,000 USD will be used to plant approximately 10,000 trees in Brazil, 
China, Mexico and the United States, which could result in up to 480,000 pounds of CO2 offsets 
annually.

BASF is planning to invest in one of the largest carbon capture and storage (CCS) projects under 
the North Sea, this creates the opportunity to avoid more than 1 million metric tons of CO2 
emissions per year from the production of basic chemicals.

Solvay has enhance Certified Emission Reduction (CER) mechanism investment in a certain region 
to improve emission offset.

Other respondents of AICM members with carbon offset practicesTable 8    
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China’s 2060 carbon-neutrality goal has established long-term emission reduction targets for 
all industries in China.  As a significant energy consumer, it is essential for the chemical industry 
to set its own targets and help achieve the national carbon-neutrality goal. 

China is developing  more supporting policies and encourages more companies and industries 
to invest in low-carbon technologies.  With the support from the government, and by 
leveraging its policies, AICM will continue encouraging the member companies to set their 
goals and strategies to help reach a carbon-neutral future. 

AICM member companies are currently adopting various carbon neutrality strategies, including 
renewable energy usage, process improvements, carbon-friendly products, and carbon 
offsetting methods.  AICM believes that the future chemical industry will use more technical 
approaches to improve the manufacturing process to save energy and enhance energy 
efficiency and thus reduce carbon emission. 

China is also developing a carbon market.  Thanks to a series of favorable policies, this market 
saw a 46 percent boost in volume in 2020, with a total of 63 million Chinese Certified Emission 
Reductions (CCERs) changing hands.  Additionally, China’s 14th Five-Year Plan defines the 
extent to which carbon markets may be involved in the carbon neutrality goal.  AICM and 
member companies will closely follow the update of the national carbon markets and focus on 
related opportunities in the chemical industry.

Transitions are always raise challenges.  AICM realizes that the chemical industry mainly 
depends on fossil fuels, and transition to cleaner fuels may involve high costs.  Thus, it is not 
easy for smaller companies to shift to a different energy structure or adopt new technologies. 
However, we believe that further improvement of technologies and political support can drift 
down the cost to a low-carbon future for companies in the industry.

The efforts made by member companies of AICM are the first step toward a low-carbon future. 

We believe that technical and political support will create opportunities to improve the low-
carbon strategies in the chemical industry. More and more AICM member companies will 
overcome challenges and create a carbon-neutral future collaboratively.

4. Looking Forward
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