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Abstract

Climate change poses the greatest environmental threat to humanity and the planet
in the 21st century. To tackle the negative impacts of climate change and achieve
sustainable development, the parties to the United Nations Framework Convention
on Climate Change (UNFCCC) adopted the Paris Agreement in 2015, setting the
goal to "hold the increase in the global average temperature to well below 2 degrees
Celsius above pre-industrial levels and pursuing efforts to limit the temperature
increase to 1.5 degrees Celsius above pre-industrial levels". In 2023, the
Intergovernmental Panel on Climate Change (IPCC) released AR6 Synthesis Report:
Climate Change 2023, which shows that [1], since the industrial revolution, global
temperatures have increased by 1.1 degrees Celsius. This has led to unprecedented
challenges such as rising sea levels, frequent extreme weather events, reduced
biodiversity, water scarcity, and the accelerated spread of vector-borne diseases in
various regions of the world.

To address the common issue of climate change, developed markets such as Europe
have accelerated their response actions around carbon markets and tariffs, product
lifecycle sustainability, value chain management and disclosure. Taking the
European Union (EU), a frontrunner in addressing climate change as an example,
the European Commission released the European Green Deal in 2019, proposing a
“Fit for 55” package of legislation to address climate change. It includes the Carbon
Border Adjustment Mechanism (CBAM), which stipulates the imposition of a tariff
on the carbon emissions contained in imported goods based on the EU's carbon
emission price. In terms of product lifecycle sustainability, the EU released a new
Circular Economy Action Plan (CEAP) in 2020, accelerating to change the linear
economic development approach, increasing the use of recyclable materials, and
leading the global circular economy development. In 2023, the European
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Parliament adopted the new Batteries Regulation, which focuses on the battery
industry and puts forward higher requirements on the sustainability and safety of
battery production and import based on the original Battery Directive. In terms of
global mandatory value chain management and disclosure, the disclosure of
sustainability information is gradually moving from voluntary to mandatory. In
2022, the EU introduced the Corporate Sustainability Reporting Directive (CSRD)
and the Corporate Sustainability Due Diligence Directive (CSDDD), which cover
the control and mandatory information disclosure for companies in the supply chain
and extend the scope of influence to third-country companies which meet the
regulatory conditions in the EU.

In this context, global compliance and regulatory policies require enterprises to
actively carry out green transformation, which brings brand-new challenges and
development opportunities for Chinese companies going abroad. And the “Dual
drivers” of digitalization and decarbonization is a breakthrough way for enterprises
to realize green transformation, based on the end-to-end database, driving green
transformation across the whole value chain and empowering Chinese enterprises
to go aboard in a green way. Firstly, companies going abroad should formulate
suitable carbon management strategies and actively adopt digital technology to find
out their "carbon footprint" and build a solid end-to-end carbon database. Secondly,
they should start from the whole value chain to drive green transformation by
exploring and introducing cutting-edge technologies that meet their transformation
needs for product design, manufacturing, electrification, and buildings. For
example, they can apply virtual simulation and 3D printing technologies in the
product design stage to improve material utilization and reduce waste. Besides, they
can also deploy energy management tools and solutions in the production line to
effectively improve energy efficiency in the manufacturing stage and deploy all-in-
one smart distribution management solutions in the power distribution network to
support smart operation and maintenance, as well as low-carbon management by
Chinese companies going abroad. Moreover, it is suggested to apply technologies
such as sensors and the Internet of Things (IoT) to promote the construction of smart
buildings, realizing energy saving and emission reduction while improving
operational efficiency, safety, and comfort.

Concerning government policies, the Chinese government has created an open
policy environment for companies going abroad, accelerating the green and
decarbonization transformation of enterprises while smoothly carrying out business
in target markets. The following aspects can be considered:

1. Refine regulatory, assessment and market mechanisms, enhance standard
framework: a series of policies have been introduced to promote the green
transformation of enterprises, and the government can take the lead in
joining hands with industry organizations to improve standardization and
standardization systems, related to data, application, standardization,
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carbon emission accounting, and market trading.

Promote cooperation among diversified domestic stakeholders, deepen
international cooperation: internally, promote co-creation and cooperation
with universities, scientific research institutions, enterprises, and other
entities; externally, deepen cooperation and exchanges with international
organizations, actively participate in international climate governance,
and provide a development and support platform for companies going
abroad.

Strengthen financial, fiscal and talent support, establish demonstration
and promotion mechanisms: provide financial support for enterprises'
green transformation, including but not limited to moderate subsidies, tax
rebates, and encouraging financial institutions to provide low-interest
loans for green transformation projects; at the same time, provide
professional talent training support for enterprises, thereby reducing the
cost and risk of enterprise transformation.
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1. Analysis of global climate governance and new regulatory

requirements for globalization of Chinese companies

Recently, the international community and governments have generally
strengthened their cooperative efforts in climate governance and environmental
protection. China companies going abroad need to continuously improve their
carbon management capabilities at all levels to better cope with different regulatory
compliance requirements and the changing policy landscape.

1.1 The EU's pioneering carbon tariffs drive changes in

international economic and trade rules

The EU, as an important destination for China companies going abroad, has
proposed the "Fit for 55" package of legislation under the European Green Deal as
a concrete path to achieve its goals. Among them, the EU Carbon Boundary
Adjustment Mechanism (EU CBAM) has the significant impact on Chinese
enterprises. EU CBAM plans to impose "carbon tariffs" on goods imported into the
EU in the form of quotas to prevent carbon leakage and avoid jeopardizing the
integrity and effectiveness of its climate policy.

)
h Policy Overview

EU Carbon Border Adjustment Mechanism (EU CBAM)

Legislative The EU Council voted to pass the CBAM in April 2023, and the entire
Process legislative process has been completed.

Transitional Period: October 1%, 2023 — December 315!, 2025

Effective Date Definitive Period: Starting from January 1%t , 2026

Scope of Application Iron & Steel, Cement, Aluminum, Fertilisers, Electricity, and Hydrogen

A new global climate governance order, led by developed countries ,
“bases on regulation” and centered around "carbon markets and carbon
tariffs" is gradually taking shape. The "carbon tariffs" such as CBAM
starts to directly impact on Chinese export trade, especially carbon-
intensive export industries. This poses significant challenges for sectors
such as steel and aluminum, where China has a substantial export
volume.

Impact on Chinese
overseas Enterprises

Figure 1 Overview of the EU Carbon Border Adjustment Mechanism (EU
CBAM)
The implementation of the EU CBAM will significantly influence the international
trade pattern. As a border mechanism to regulate international trade, other countries
are likely to follow the EU's pace and establish similar "carbon tariff"
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mechanisms.

1.2 Increased sustainability requirements throughout the product
life cycle

As the international community gradually transforms from a linear economy to a
circular economy, regions such as the EU have successively introduced policies and
systems related to the circular economy system as well as mandatory disclosure
requirements related to the products' carbon footprint.

On March 11, 2020, the European Commission released the new Circular Economy
Action Plan (CEAP), which for the first time proposed a comprehensive product
policy framework, integrating the concept of circular economy throughout the
entire life cycle of product design, production, consumption, repair, recycling, and
secondary energy resource utilization for sustainable management of products.

W O (ps

Food, Water and Nutrients

Inaredient Electronics and ICT Batteries and
(Ingredients) Vehicles
'
ke
o LR R
PET
Construction and Textiles Plastics Packaging

Buildings

Figure 2 The 7 Key Product Value Chains Prioritized by the EU Circular

Economy Action Plan
In June 2023, the European Parliament adopted the New EU Battery Regulation,
which requires all batteries entering the EU market as well as batteries produced
locally in the EU to comply. For light means of transport (LMT) batteries, industrial
batteries with a capacity greater than 2kWh and electric vehicle batteries,
companies will be required to provide the Product Carbon Footprint (PCF)
declaration and label.
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@ Policy Overview

New EU Battery Regulation

Legislative
Process

The European Parliament passed the "New EU Battery Regulation" on June
14, 2023, and the entire legislative process has been completed.

Effective Date

Came into force on August 17, 2023

» This Regulation applies to all categories of batteries, namely portable
batteries, starting, lighting and ignition batteries (SLI batteries), light means
of transport batteries (LMT batteries), electric vehicle batteries and industrial
batteries

* Regardless of their shape, size, weight, design, material composition,

Scope of chemistry, use or purpose.
Application + Regardless of whether they were produced in the Union or imported.

+ It shall also apply to batteries that are incorporated into or added to products
or that are specifically designed to be incorporated into or added to
products.

Impact on For Chinese overseas enterprises, exported battery products must meet the
Chinese overseas | requirements of the "New EU Battery Regulation," providing a Carbon Footprint
Enterprises (PCF) declaration and label to enter the EU market.

Figure 3 Overview of the New EU Battery Regulation

In March 2022, the European Commission adopted the proposal for an Eco-design
for Sustainable Products Regulation (ESPR). Extending the scope of the Eco-design

Directive to all products except food, feed, and pharmaceuticals.

% Policy Overview

Eco-design for Sustainable Products Regulation (ESPR)

The European Commission proposed the ESPR in March 2022
Legislative Committee on the Environment, Public Health and Food Safety(ENVI) of the
Process European Parliament passed the amended draft of the proposal in June
2023.
Scope of o o .
Application All products (except food, feed, medicinal products, living organisms).
Impact on Enterprises going global need to consider the low-carbon sustainability of the
Chinese overseas entire product life cycle starting from the product design phase. Products
Enterprises exported to the EU will need to establish a “Digital Product Passport”.

Figure 4 The EU Eco-design for Sustainable Products Regulation (ESPR)
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Under the regulatory trend oriented towards a circular economy, companies going
abroad to developed markets urgently need to pay attention to the requirements,
such as product life cycle management, carbon footprint disclosure, and traceability
of products' carbon footprints. They should also consider the environmental and
social impacts of products throughout their life cycle, realize efficient use of
resources, and reduce carbon emissions and wastes, to satisfy the access standards
of different countries and regions.

1.3 The transition from voluntary to mandatory sustainability

information disclosure

As investors, consumers and stakeholders become more concerned about corporate
sustainability performance, sustainability disclosure is gradually shifting from
voluntary to mandatory. For example, the European Union Corporate Sustainability
Reporting Directive (CSRD) and the European Union Sustainability Due Diligence
Directive (CSDDD) have transformed sustainability disclosure, especially carbon
emission-related indicators, into mandatory compliance requirements and extended
the scope of disclosure from the enterprise itself to the upstream and downstream
of the supply chain.

Oh Policy Overview

EU Corporate Sustainability Reporting Directive (CSRD)

Legislative Council of the EU Press release November 2022, and the entire legislative process
Process has been completed

The CSRD officially came into force in December 2022

EffectisjDate Member States have 18 months to transpose the provisions into national law.

= The CSRD classifies a large company as one that meets two out of three of the
following criteria:
(1) More than 250 employees;
(2) A turnover of over €40 million;
Scope of
Application (3) Over €20 million total assets.
+ Applies to companies listed on regulated markets in the EU (apart from listed
micro-emerprises), large companies, and Listed SMEs,
- Applies to non-EU companies with a net turnover of €150 million in the EU, and

with at least one subsidiary or branch in the union.

The CSRD has more detailed disclosure requirements and a broader scope of
disclosure information, which will significantly increase the regulatory costs for
exporting enterprises within its scope. Additionally, as the CSRD requires the
Impact on Chinese .disclosure of valu.e chain information, related .upsirelam a.nd QGwnstream enterprises

overseas in the supply chain will also need to comply with their obligations and disclose ESG
information in accordance with regulations. Furthermore, the independent assurance
mechanism introduced by the CSRD also sets stricter requirements for the quality of
corporate sustainable information disclosure.

Enterprises

Figure 5 The EU Corporate Sustainability Reporting Directive (CSRD)
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(-& Policy Overview

EU Corporate Sustainability Due Diligence Directive (CSDDD)

The European Commission published the CSDDD proposal in February
2022, and the European Parliament voted to pass the proposed CSDDD in
June 2023.

The CSDDD was adopted in 2023.The negotiation period is expected to
Effective Date finish by 2024 and will be transposed to domestic laws by EU member
states by the end of 2026.

Legislative
Process

The CSDDD will apply to both EU and non-EU enterprises, including:

+ EU companies: (1) with more than 500 employees and a net global
turnover of more than € 150 million, or (2) or which operate in specific
high-impact sectors with more than 250 employees and a net global

Scope of turnover of € 40 million.

Application + Non-EU companies: (1) generate a net turnover of more than € 150

million in the EU in the last financial year, or (2) generate a net turnover

of more than € 40 million in the EU, provided at least 50% of worldwide
turnover was generated in a high-impact sector.

Compliance with sustainable due diligence will become a "threshold" that
Chinese enterprises must cross to enter the EU market. Enterprises within
Impact on the scope, as well as related upstream and downstream supply chain
Chinese enterprises, will need to conduct supply chain due diligence in accordance
overseas with regulations, take preventive and remedial measures, and identify and
Enterprises prevent potential human rights and environmental risks in their business
activities early on, to achieve sustainable supply chain compliance.

Figure 6 The EU Corporate Sustainability Due Diligence Directive (CSDDD)

China companies going abroad increasingly need to take supply chain carbon
management as an important part of their strategic development planning, and
continuously improve the level of supply chain carbon management, to maintain
strong comprehensive competitiveness under the strict carbon management
regulatory compliance requirements.

2+ Analysis of challenges faced by China companies under new

climate governance requirements

To meet global compliance policy requirements and under the guidance of China's
Carbon Peaking and Carbon Neutrality Goals, green transformation has gradually
become a must for China companies going abroad. The challenges faced in this
process are mainly in the areas of strategy and management, as well as data and
application.
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2.1 Strategy and management

Balancing "business development" and “carbon reduction": Affected by
global economic shocks, geopolitical conflicts, and other factors, the
business growth of companies going global faces significant challenges.
Green transformation cannot be achieved without the investment of
professional talents, capital, and technology, including tracking, and
analyzing policy trends, purchasing environmentally friendly equipment,
and developing green products. Therefore, how to achieve green
transformation while maintaining business growth is a major challenge
for enterprises.

Insufficient carbon risk identification and control capacity: With the
deepening of global policies and actions to address climate change, China
companies going abroad need to cope with uncertainties in policy systems,
product standards, supply chain requirements, etc. Influenced by these
dynamic factors, there are two main challenges in the field of carbon risk
management. One is the failure to identify and avoid carbon risks in time
due to the lack of knowledge and experience related to sustainable
development and the misunderstanding of climate policies by corporate
management. The other is the insufficient competency to identify long-
term and systemic carbon risks, leading to inaccurate recognition and
control of them.

Inadequate carbon governance structure: Carbon management awareness
and responsibilities should penetrate all levels of an enterprise governance
structure to incentivize internal stakeholder groups to achieve a unified
carbon reduction target. In terms of organizational structure and processes,
many enterprises have not yet established and implemented specific
departments or teams for carbon management. Even in some enterprises
that have set up relevant departments or teams, there is a situation where
personnel from multiple departments are responsible for carbon
management. This poses challenges in terms of manpower and resource
allocation for enterprises to strengthen carbon monitoring and reporting,
meet compliance requirements, and formulate risk response strategies.
Incomplete coordination mechanisms within enterprises: Integrating
carbon management into all aspects of an enterprise’s operation and
management is one of the most important strategies for achieving
sustainable development and addressing carbon risks. In carbon emission
accounting, the relevant activity data involves all aspects of the
enterprise's operation and management, and these data are usually counted
and managed by different departments. Without effective collaboration
and management mechanism, it is impossible to form a unified summary
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caliber, and it is more difficult to regularize the carbon data and ensure its
quality and completeness.

Limited upstream and downstream value chain synergies: The global
climate policy trend is gradually expanding from corporate carbon
emissions to upstream and downstream supply chain carbon emissions.
More and more companies are requesting carbon footprint data from their
suppliers due to regulatory and supervisory requirements. And they are
setting up carbon footprint targets for suppliers to minimize the risk of
value chain compliance. In addition, most enterprises only focus on Scope
1 and Scope 2 emissions, and seldom consider the carbon neutrality of the
whole value chain. Although some enterprises have made requirements
for suppliers to use 100% green electricity and include the carbon
footprint of raw materials in evaluation indicators, supply chain
decarbonization often requires the leading enterprise to drive, as well as
efforts from supply chain enterprises to improve their digitalization or
carbon footprint calculation. It requires a large investment, therefore
making supply chain decarbonization difficult to truly implement.

2.2 Data and application

Insufficient data transparency:

Inconsistent carbon emission calculation standards: The supply chains of
most going abroad companies span several countries and regions,
involving multiple links and participants. However, due to the differences
in technologies, standards, processes, and cultures related to carbon
accounting for data collection and sharing, there is a common problem of
low transparency and lack of comparability in the data within the supply
chain. Companies going abroad cannot obtain accurate and
comprehensive information and data related to carbon emission
calculations from their suppliers, making it difficult to fully understand
the scope of data collection, system boundaries, data sources, etc., and
thus unable to integrate upstream and downstream carbon emission data.

Concerns about data security: Some enterprises are reluctant to disclose
their carbon emissions data in the absence of data security protection,
especially when sensitive business information is involved. This limits the
access of overseas enterprises to value chain data, which affects their
ability to accurately account for the carbon footprint of their products in
turn. This limits the data that enterprises going global can obtain, affecting
the accounting accuracy of product carbon footprints.

Incomplete data reporting: Some enterprises have not established a
comprehensive reporting mechanism or incentives to prompt suppliers to
disclose their carbon emissions data. The transparency of carbon
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management data within the value chain is insufficient, leading to
incomplete or missing carbon management data, which restricts the
accuracy of product carbon footprint accounting.

Limited data traceability: In complex supply chains, the raw materials,
production processes and distribution channels of products often involve
multiple players from different countries or regions. However, the carbon
footprint of a product is often difficult to trace back to specific players and
segments due to a lack of data sources documentation. At the same time,
when companies going abroad rely on multi-tiered suppliers, they may
have difficulty in tracing the origins of materials and components used in
their products. Such traceability difficulties make it challenging to
calculate the carbon footprint at each stage of the value chain.

Unclear technological path to support green transformation: Green
transformation requires enterprises to have the corresponding technology
and capabilities. The weak technical capabilities of some companies make
it difficult to carry out carbon verification, energy saving and emission
reduction.

From a product design perspective, 80% of the environmental impact
factors of a product are determined during its design stage. It is necessary
to balance the economic, functional, reliable, and sustainable indicators
from the whole life cycle. And the products’ key performance data needs
to be designed and simulated, which requires advanced technology.
Currently, most enterprises have room for improvement in this area.
From the perspective of manufacturing, traditional high-energy-
consuming and high-polluting industries such as steel and chemical
industries, as well as leading industries in overseas business such as
batteries, electronics, and new energy, all have high-carbon energy
structures and complex process flows. Although many enterprises have
technology application experiences in data collection and production
management, the efficiency and quality of production line, process, and
energy management still need to be improved.

From the perspective of electrification, there is a lack of management
tools for many dispersed electrical equipment, making it difficult to
operate and maintain them remotely. It is also challenging to monitor the
operating conditions of equipment in the distribution network in real-time,
affecting the efficiency of equipment management.

From the perspective of buildings, the intelligent control and management
of the internal facilities and systems of buildings, as well as the operating
efficiency, safety, comfort, energy saving, and environmental protection
level of buildings still have great room for improvement.
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e  From the perspective of supply chain, due to the concerns about data
security and inconsistencies accounting standards between upstream and
downstream, etc., the carbon data on the value chain is not transparent,
and its precise data to support the carbon emission calculation and
monitoring of upstream and downstream enterprises.

3. Harnessing the “Dual Drivers” of digitalization and
decarbonization to empower China companies going abroad

To cope with the above challenges, companies going abroad should formulate a
sustainable development strategy according to their situation, closely integrate it
with their business development strategy, actively respond to the challenges,
identify, and grasp the development opportunities, balancing the contradiction
between "development" and "carbon reduction". Build an internal governance
system to ensure the implementation of the sustainable development strategy from
top-level design to bottom-level implementation. The key lies in the “Dual Drivers”
of digitalization and decarbonization to break through the situation and drive the
green transformation of the whole value chain based on the end-to-end data base,
to empower Chinese enterprises build green going abroad path.

3.1 End-to-end data foundation

Enterprises need to start with a precise verification of their carbon emissions
baseline as the data base for formulating their own carbon peak and carbon neutral
development strategies. Taking the mobility industry as an example, digital
solutions can provide companies with reliable product and organizational carbon
emissions data, identify carbon emission hotspots, and thus unleash carbon
reduction potential.

In the mobility industry, due to the long carbon footprint accounting process, large
data volume, and complex calculations, companies going abroad still face
difficulties and challenges in accurately and automatically calculating their product
carbon footprints. Through the application of digital technology, it can effectively
solve the pain points such as difficulties in scientifically constructing carbon
reduction strategic paths and strategies, and the lack of product-level carbon
emission data bases, etc. For instance, an automotive enterprise's body side product
manufacturing plant has deployed a product carbon footprint digitalization solution
through cooperation with Siemens to gradually promote credible actuarial
calculation and traceability of the carbon footprints of the whole plant's products:

e Accurate, efficient and automated quantification of carbon emissions of
the manufacturing processes: Relying on edge computing technology,
product-related carbon emissions data are automatically collected from
Energy Manger Pro, MES, and other IT and OT systems in the factory,
and accurately decomposed through modeling.
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e  Trusted and secure exchange and sharing of product- related carbon
emission data throughout the supply chain: without disclosing sensitive
information, secure, safe, and trustworthy exchange and sharing of raw
material carbon emission information from suppliers can be realized.

e  Vehicle Body Side Product Carbon Twin: Visualize the product carbon
footprint; multi-dimensional data analysis and visualization, assisting in
monitoring the trend of product carbon emissions, and providing data
support for carbon reduction path planning and carbon reduction strategy
designation.
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Figure 7 Application Case of Automotive Enterprise Product Carbon Footprint
Digital Solution

3.2 Green transformation of the entire value chain

1.1.1. Green product design

Product Research and Development (R&D) is the starting point of the whole
product life cycle, and green product design is the source of the enterprises’ green
transformation, which is of great significance for carbon reduction.

To help enterprises in green product design, product development and design
software platforms need to provide a product- oriented "sustainability" design
module, which helps users to complete the product design, and at the same time,
calculate and summarize the carbon emission data of each part and the water
consumption data. Based on the current design, engineers can therefore obtain the
entire product's carbon emissions and carbon credit data during the design stage.
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Green design is also about improving material utilization and reducing material
consumption. Enterprises need to optimize them at the design phase: using
Generative Design tools and 3D printing solutions to reduce raw material waste,
improve production efficiency, reduce parts inventory and financial pressure.
Secondly, it is necessary to fully utilize existing parts rather than redesigning new
parts. The use of existing mature product parts can reduce resources and costs waste
caused by product verification, mold redesign, re-procurement, etc. during the
design phase. It is also one of the elements of decarbonization and green product
design. Finally, simulation, emulation, and verification in the digital world through
digital twin technology ensures a balanced development of product reliability,
functionality and economic indicators while achieving sustainability targets in the
real world.

Advanced solutions and successful cases in the market such as industrial software
NX and Geolus solution based on NX platform, in the product development and
design of new energy vehicles, wind power equipment, photovoltaic equipment,
solar energy equipment, etc., by some outstanding enterprises, such as BYD, Gotion
High tech, Shanghai Electric Wind Power Group, China State Shipbuilding
Corporation Haizhuang Windpower, CRRC Shandong Wind Power, etc. These
successful references in the product green R&D, simulation, data management, 3D
printing, etc. should be scaled up quickly.

1.1.2. Green production and manufacturing

The key to green production and manufacturing lies in the transparency of energy
and production data and the continuous optimization for higher efficiency. In this
section, we will take energy management, mechanical processing, and
sustainability in the process industry as examples.

1.1.2.1. Energy efficiency management and continuous
optimization

To achieve high energy efficiency in the manufacturing process, improve energy
efficiency and reduce environmental impact, real-time energy consumption data
analysis and energy management optimization are required. Enterprises need to
deploy digital energy management tools and solutions, combined with Artificial
Intelligence (Al) and other cutting-edge technologies, which can automatically
collect real-time energy consumption data and conduct transparency analysis of
factory energy consumption, monitor and manage information on energy
consumption, factory output, and equipment operation status during the production
process, identify possible energy saving and emission reduction opportunities, and
predict potential equipment failures, to achieve the dual goals of cost savings and
environmental protection.
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Siemens Industrial Automation Products Ltd., Chengdu (SEWC) was awarded the
World Economic Forum's "Sustainable Lighthouse" in 2023. SEWC has realized a
"win-win" in terms of economic and environmental benefits through the full
deployment of the digital energy product Energy Management, reducing energy
consumption per unit of product by 24% and waste per unit by 48%, while
increasing production volume by 92% between 2019 and 2022.

1. 1. 2. 2.  Energy-efficient digital machine

Machine tools that are widely used in machining process often require high
investment, the availability and efficiency of machine tools have a significant
influence on the resource efficiency of materials processed and energy efficiency of
the process.

Machine tools manufacturers and users need to dynamically optimize and eliminate
uncertainty and uncontrollable factors in the machining process, comprehensively
improve the cutting performance and machining efficiency and achieve early
prediction and warnings of tools damage, while improving operation safety and
reducing additional processing costs and maintenance costs. The ACM Suite helped
improve production efficiency by 7%, saving approximately RMB60,000 in
production costs and 15,000 kWh of power consumption per machine annually, thus
effectively boosting resource.

1.1.2. 3. Sustainability in the process industry

Establish digital lab at the new product and new process development phase to build
process models of synthetic reactions by means of mathematical models and
computer simulations, optimize the R&D routes, reduce material losses, and
accelerate innovation and R&D.

At the plant design stage, the optimization of energy consumption of the entire
production system, the recycling of by-products, and the recovery and reuse of
wastes should be considered comprehensively, so that the plant and the supply chain
need to be redesigned for the perspective of green production and low carbon. To
use process simulation and optimization software such as gPROMS can carry out
integrated process-engineering design to fundamentally upgrade the entire
production system in a green and low-carbon way. To establish virtual production
lines through digital twin platforms such as gDAP can effectively validate the
production strategy and anticipate the product quality and material consumption at
the design stage. To deploy Real Time Optimizer (RTO) with Adaptive Models
(AD), can sense the status of the production system and develop green and low-
carbon production strategies throughout the entire design space exploration.

In the production stage, the online production and predictive systems can stabilize
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and optimize production simultaneously. By improving product quality and yield,
reducing energy and material consumption per unit of production, and thus reducing
the carbon footprint of the entire production system, the real-time online system can
ensure continuous optimization and precise production control.

1.1.3. Sustainable electrification transformation and smart
infrastructure

1.1.3.1. Sustainable electrification transformation

The reliable operation of electric energy is a prerequisite for enterprises to reduce
their own carbon footprints and is an integral part of urban infrastructure. Among
them, the distribution network plays a very important role. However, for the
operation and maintenance of enterprises after going abroad, they also face many
challenges, including the lack of efficient management for many dispersed
equipment, the lack of a unified and efficient real-time energy monitoring platform
as well as a reasonable energy efficiency assessment method, the inability to real-
time operating conditions of the distribution network equipment, and difficulties in
remote operation and maintenance, etc.

To address these challenges, enterprises can achieve smart Operation and
Maintenance (O&M) and low-carbon management by deploying one-stop smart
distribution management solutions, including:

e  Real-time transparency: Connecting underlying sensors, data collection
units, intelligent online monitoring devices and other digital applications,
provide real-time operating status monitoring, conduct efficient asset
management, reduce product life cycle costs, and optimize asset
investment.

e Energy monitoring: By reviewing the energy consumption status,
combining the product output with the energy consumption situation,
determine the KPIs of the core equipment. After calculating the
benchmark value and the baseline value, continuously optimize the level
of energy consumption and reduce carbon emissions for users.

e Efficient operation and maintenance: Real-time early warning of
equipment failure through monitoring and analysis, and set the
maintenance plan in the system process, realizing the transformation from
planned maintenance to predictive maintenance, reducing the probability
of equipment damage, and making the operation and maintenance
management system more proactive and efficient.

For example, a domestic airport terminal building has applied Siemens Panel
Manager, to digitize the on-site power distribution room level by adopting digital
power distribution solutions and green low-voltage electrical products to support
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the airport's intelligent operation and maintenance and low-carbon management.

1.1.3.2. Smart buildings

Companies going abroad should seize the opportunity to combine digitalization and
intelligence and introduce smart buildings as a solution for energy saving and
carbon reduction in buildings, thereby reduce their carbon emissions. When
transitioning to smart buildings, enterprises can refer to the following solutions:

e  Equipment interconnection and automation: Utilize sensors and the [oT
technology to interconnect internal equipment and systems of buildings
and collect real-time equipment data. Based on the collected data,
implement automated control systems, such as automatically adjusting
lighting, air conditioning, heating, and other equipment, thereby
improving energy efficiency.

e  Digital power monitoring system: collects real-time data, analyzes energy
consumption patterns and trends, identifies energy waste points, provides
accurate data support for energy management decisions, and promotes
enterprises to implement energy management according to ISO50001.

e Intelligent environment adjustment and office layout: Employees can
customize the environmental settings of their workspaces through smart
devices, providing a better office environment. Based on real-time data,
the system analyzes the distribution of employees and optimizes the office
layout to ensure the comfort and convenience of employees

For instance, in the Mechanical and Electrical industry, as one of China's major
export-oriented industries, how to follow the “Belt and Road” to explore overseas
business opportunities has become a question that many electromechanical
enterprises must think about in the face of increasingly fierce competition in the
domestic market. Lockemason is an enterprise trying to transform. The "Zero-
Carbon Smart Factory" in Jinan has realized real-time monitoring of the factory's
energy consumption and carbon footprint. By introducing cutting-edge
technologies from Siemens and other companies, the company adopts ECX, a smart
energy carbon management platform, to realize real-time monitoring of the energy
consumption and carbon footprint of the factory. MGMS, a smart microgrid
management platform, is implemented to realize a 100% green substitution of the
factory's energy consumption which can carry out real-time management and
scheduling of new energy systems such as photovoltaic, energy storage and
charging poles. They also use SC Insights X, an intelligent park management
platform, to realize the integration and unified management of all the intelligent
systems in the factory, which can enhance the efficiency of the factory's operation
and management.
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Figure 8 The Zero-Carbon Smart Factory of Lockemason

1.1.4. Green supply chain management

Supported by accurate data collection, monitoring and carbon footprint accounting,
digital technology can effectively manage the influencing factors of carbon
emissions in the supply chain and coordinate upstream and downstream enterprises
to take carbon reduction actions. The following are the digital low-carbon supply
chain management solutions that enterprises can refer to and apply:

o  Digital supply chain management system: use sensors, loT technology,
etc., to monitor energy consumption and carbon emissions in the supply
chain in real time.

o Digitalized Supplier Evaluation and Management Mechanism: Introduce
environmental evaluation indicators into the supplier evaluation system,
use digital technology to track suppliers' real-time environmental
performance, and establish a digitalized risk management mechanism to
assess suppliers' environmental and social risks.

o Digital Logistics Management: Optimize logistics network and logistics
capabilities with digital technology.

For China companies going abroad, they need to correctly identify and effectively
track the carbon emission hotspots and reduction potentials in each segment of their
own value chains, to achieve collaborative decarbonization within the value chain.
This section will illustrate how digital solutions help industrial enterprises build
cooperative ties within the value chain and facilitate the decarbonization process,
taking the chemical industry as an example.

The chemical industry, as a key industry with high energy consumption and high
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pollution, requires consistent accounting methods, transparent and trustworthy
value chain data interaction, and upstream and downstream coordinated carbon
management for decarbonization. The development of digital solutions for
enterprise carbon management requires efficient data interaction between the China
companies going abroad, their upstream and downstream and third-party
verification organizations. It is beneficial to realize the transparency of carbon
footprints and efficient collaboration between the upstream and downstream
enterprises within the value chain, and at the same time, effectively improve the
truthfulness, accuracy, and comprehensive acceptance of the data related to carbon
emissions. Together for Sustainability (TfS) is an industry-leading initiative
promoted by the chemical industry, in which 47 member enterprises have fully
deployed digital carbon footprint solutions by collaborating with Siemens and other
companies. Based on the exchanged data and their own carbon emissions, they
establish a climate-neutral value chain, promoting and accelerating the low-carbon
transformation of the entire chemical industry through high-quality integration of
carbon emissions across the value chain.
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Figure 9 Secure and reliable sharing of supply chain carbon emissions data and
collaborative ecosystem

4. Policy recommendations

By providing a richer range of products, technologies, and solution support for
Chinese manufacturing enterprises, particularly those targeting overseas markets,
we can provide positive incentives for green transformation, reduce transformation
costs, and lower the risks associated with it. Thus, we will promote the industry to
develop more environmentally friendly and sustainable and facilitate the green and
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decarbonization transformation while conducting business in the target markets
smoothly.

4.1 Refine regulatory, assessment and market mechanisms,
enhance standard framework

A series of policies have been introduced to promote the green transformation of
enterprises. However, the standardization and standard framework related to data
and applications such as standards, certifications, carbon emission accounting, and
carbon trading market, still require improvement. The government could take the
lead to further improve carbon regulation and evaluation mechanisms and
collaborate with reputable industry organizations to assess the progress of
enterprises' green and decarbonization transformation as well as their
environmental performance. This includes further refining of emission standards
and requirements for emission reductions, conducting environmental audits and
assessments, and improving the mechanisms for carbon market pricing and
transactions. These measures will encourage enterprises to fulfil their
environmental responsibilities and achieve sustainable development. Industry-
oriented improvements to green product standard systems and environmental
certification mechanisms will enhance the international reputation and market
competitiveness of enterprise products. Efforts should also be made to establish a
series of standard frameworks for pollution reduction and carbon emission
reduction in key industries, as well as environmental information disclosure
standards for industrial enterprises, assisting China companies going abroad in
improving the quality of carbon data disclosure in the industrial sector. Introducing
third-party certification organizations with international reputation is beneficial for
China companies to meet the international green certification requirements.

4.2 Promote cooperation among diversified domestic stakeholders,
deepen international cooperation

Domestically, establish an effective cooperation mechanism among governments,
enterprises, research institutions, industry associations, and social organizations.
This can be achieved through government-led joint working groups, industry
organizations composed of enterprises and scientific research institutions, intra-
industry exchange activities and enhanced information-sharing, to promote the
advancement and implementation of green and low-carbon transformations.
Externally, actively participate in international climate governance, exchange
experiences in green development, strengthen technology and information
exchanges, enhance cooperation on low-carbon development, and promote the
establishment of mutually recognized carbon accounting standards and systems.
Take the new energy and other export-oriented industries as a starting point to
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promote the alignment of Chinese green standards with international standards,
encourage various types of market entities to get involved in standard setting, and
provide enterprises with opportunities and platforms for international cooperation.

4.3 Strengthen financial, fiscal and talent support, establish
demonstration and promotion mechanisms

Provide extensive financial support for enterprises' green transformations to help
them reduce transformation costs and risks based on the carbon reduction
performance, including providing moderate subsidies or green export rebates,
providing subsidies and rewards for adopting low-carbon products and technologies,
and encouraging financial institutions to give low-interest loans for green
transformation projects, to alleviate cost and risk of enterprises’ green
transformation. Governments or industry organizations could take the lead in
providing training and capacity-building projects for green transformation and
overseas business, helping enterprises to improve their low-carbon development
levels and adapt to the standards and demands of target markets, including a broader
range of technical consulting, technical training, professional certification, and
talent introduction. It is encouraged for cities and industrial parks to select key
industries for China companies going abroad to carry out pilot demonstration
projects for enterprise carbon reduction, select a batch of successful cases that have
achieved carbon reduction and promoted overseas business growth, and promote
their successful solutions in the industry.

5. Conclusion

The joint response to climate change has become a global consensus, and the
inevitable trend of changing regulation environment and accelerated
decarbonization pace presents new challenges and opportunities for China
companies going abroad. These companies should fully leverage digital technology
to empower their green transformation, accelerate adaptation to the continuous
development of carbon management and policy systems both domestically and
internationally, and explore broader space for their business development.

Through the “Dual Drivers” of digitalization and decarbonization, Siemens will
utilize digital innovations and cross-industry expertise, co-create a green ecosystem
with all partners in China to help build end-to-end zero-carbon industrial chains to
empower China companies going abroad in a green path.
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