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The cases included in this collection is provided or recommended by members of CBCA. The CBCA Secretariat compiled and partially translated the cases, and is not
responsible for the accuracy of the information and data in the cases.
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The 26™ UN Climate Change Conference of the Parties (COP26) will finally unveil itself in November 2021, after a one-year delay. The China Business
Climate Action (CBCA) Secretariat will showcase the efforts and outcomes of our members and partners in the past two years at the China Corporate
Pavilion. By presenting 2021 Business Climate Action Cases, we hope to enhance international communication and exchange cutting-edge ideas and best
practices.

This year, the cases we selected fall into two categories in general: emission reduction and energy saving projects taken by enterprises and climate change
solutions offered by businesses. These cases speak for themselves using numbers and statistics derived from their respective exploration and practices.

We have also learnt that many Chinese enterprises have already kicked off their corporate net zero pathway research and planning process; we expect that
the 2022 business case collection has a more accurate and inclusive representation of corporate carbon neutral roadmap and actions. Meanwhile, the
CBCA Secretariat will continue to closely work with our partners both in and out of the CBCA platform, to assist industries and enterprises in developing
their science-based and practical carbon reduction targets and action plans.

Let us join in efforts and forge ahead to make greater contributions to combating global climate change and building a community of shared future for
mankind.

China Business Climate Action Secretariat
October 2021
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BOTTLOOP
Zero Waste One Stop Whole Process Solution

© Case Overview

BOTTLOOP integrates domestic beverage bottle safe recycling industry resources and realizes safe
recycling and professional processing through intelligent recycling machine, professional sorting center,
and partners' business scenarios. BOTTLOOP’s safe and traceable processing which consists of 12
major steps, including crush and clean, transfer to flakes, separate and deep clean, extend as fiber
and recycled fabric, etc., has been certified by Global Recycle Standard (GRS) and IS09001. BOTTLOOP
combines quantifiable carbon reduction data, customizable fabric and design to create a whole-
process innovation model for renewable resource utilization.

BOTTLOOP is the first brand in China that integrates "carbon emission reduction calculation" into
environmental-friendly recycling products. Only in 2020, about 9,895,376 plastic bottles were given
new life by BOTTLOOP,

Since its establishment two year ago, BOTTLOOP has successfully cooperated with 100+ famous
enterprises and organizations such as Starbucks, BMW, Pepsi, Caixin Summit, WWF, National
Geographic, People's Daily Online, etc.. BOTTLOOP has been continuously providing to Starbucks
product innovation on recycling material to secure its commercial success with an audience coverage
of 3 million people; has assisted adidas to create a “gift from the ocean” package to reduce ocean
plastic waste with a coverage of 2 million people and has jointly created Strawberry Music Festival
“Loop World 2019” with a coverage of 1 million people.

In 2019, BOTTLOOP was invited by the United Nations to deliver speech on the UN Youth Climate
Summit in New York, and supplied uniforms and official gifts to the Chinese delegation.

© Company Profile

BOTTLOOP, founded in 2019, is a sustainable lifestyle brand inspired . —_—
by Chinese traditional culture, who provides recycling solutions and :F@ *% ﬁ?]‘ _l“
transforms waste resources into trendy products. BOTTL 9;9 P

Inspired by Laozi's “Tao Te Ching”, BOTTLOOP cherishes the gratitude

of nature, to realize the reduction of waste plastic bottles, devoting ourselves to combining technology,
art and fashion to pursue a sustainable solution for modern society and arising a Chinese sustainable
fashion trend among young generations.

As a creative platform for sustainable lifestyle, BOTTLOOP provides zero-waste whole-process
solutions for governments, enterprises, public institutions and large-scale events, promotes the
establishment of industry standards, and explores the practical direction of modern green production
and lifestyle in China. At the same time, BOTTLOOP provides to customers trendy products made from
recycled material and with its partners from various sector to create joint design, art exhibitions, public
welfare activities, to inspire the whole society to practice low-carbon production and lifestyle.

© Project Outcome

Compared with baseline scenario, the process
of recycled polyester (RPET) pellet production by
BOTTLOOP from bottle smart recycling, cleaning, to
cutting, reduces 2.109g CO,e for every 1g RPET pellet
produced.

On each BOTTLOOP’s product, there is a QR code to
trace its carbon footprint*. For example, one adult
raincoat made from RPET reduces carbon emissions
by about 3.72 kg; One handbag achieves about 1.24
kg of carbon emissions reduction.

In 2020, BOTTLOOP recycled 247.38 tons of plastic
bottles, and achieved 521.73 tons of CO, emission
reduction.

*Baseline scenario: polyester pellets produced trough refining
and synthesis process from fossil material such as crude oil.
**Carbon footprint calculation methodology provided by third
party "Carbonstop".
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© Project Implementation

In recent years, along with economic growth, the severe situation of
environmental pollution in China has gradually aroused social concerns:

First, take the waste plastics recycle as an example, the contradiction between
the overuse of plastic bottles and its low recovery rate is very prominent. Public
data shows that the recovery rate of waste plastics and packaging in China is
less than 10%. At the same time, some plastic bottles have been improperly
recycled into "dirty workshops", and the treatment process has caused serious
water and soil pollution. In the domestic market, there is lack of an effective
business model with safe technology, high added value and popularization to
solve such industry problems.

Secondly, industries in China are facing the contradiction between growth and
pollution. According to public data, the CO, emission from textile products based
on end-use energy consumption was about 205 million tons in 2010. China
urgently needs to control the low-level expansion of high energy consumption
and high pollution industries, change the development mode, and adjust the
industrial structure.

In order to solve the above two social problems, BOTTLOOP has developed the
RPET recycled products business model which relies on the smart beverage
bottle recycling machines and network resources of its parent company (Beijing
INCOM Recycle Co., Ltd.). Based on the Global Recycled Standards (GRS),
BOTTLOOP has integrated the upstream and downstream production chains
of China's recycled textile industry and combined the technology of internet of
things with the recycling system of renewable resources.

Through the zero waste whole process solution of BOTTLOOP, disposable
materials such as PET beverage hottles are given a second life and recycled
into sustainable environmental products after a safe, professional and traceable
recycling and cleaning process, which consists of 12 major steps, including
crush and clean, transfer to flakes, separate and deep clean, extend as fiber
and recycled fabric, etc..

Some of BOTTLOOP’s typical cooperation cases are as below:

1. RPET Protection Suit: during the 2020 Wuhan COVID epidemic, aware of
the shortage of epidemic prevention supplies, BOTTLOOP has given play
to its technological advantages in the industry of renewable resources
utilization, to develop the first batch in China, the non-medical protective

© Impact & Sustainability

With the vision of promoting the green transformation of the whole recycle
industry and with GRS (Global Recycled Standard) as the cooperation basis,
BOTTLOOP can effectively integrate the upstream and downstream of the recycle
and textile industry, to gradually establish the Chinese characterized zero waste
guiding principles and evaluation system and to add additional value to the
traditional environmental protection industry, thus the employment and staff
income can be increased, dignity and honor can be enhanced, and in the long
run to promote the overall development of the Chinese environmental protection
industry.

2020 FEEBIWSIEITE)

clothing made from recycled materials. Together with enterprise partners,
more than 6,000 sets of protective clothing were donated to Wuhan and
other regions.

During the outbreak abroad, BOTTLOOP and Cosco have jointly donated
the protective clothing to medical institutions in Japan. The donation was
reported by the local media Nihon Keizai Shimbun. When the outbreak
rebounded in Beijing, BOTTLOOP provided protective clothing to staff
working in public places.

2. "Plastic Ban" Flight: on the World Environment Day of 2020, Hainan
Provincial Department of Ecology and Environment, HNA Group and
BOTTLOOP have jointly launched the "Plastic Ban" flight with Flight
HU7281. All disposable plastics on the flight were replaced while a flash
event on environmental protection science was held at a height of 10,000
meters to promote green travel. This was the first flight in China to ban
plastics.

3. Starbucks Icy Dumplings: prior to the 2020 and 2021 Dragon Boat
Festival, Starbucks launched star icy dumplings package with trendy gift
bags made with the help of BOTTLOOP. BOTTLOOP recycled ice cups at
Starbucks stores, mixed with other recycled beverage bottles to produce
RPET fabrics. BOTTLOOP also disclosed carbon footprint data of these gift
bags.

4. Run for The Oceans: In 2021, BOTTLOOP assisted adidas to launch the
“Run for The Oceans” program to collect plastic waste which was later
transformed into trendy products called “a gift from the ocean”. “Run
for The Oceans” was conducted in more than 200 cities with about 2.7
million people's participation, recycled more than 10 tons of waste which
was transformed into 5000 sets of messenger bags, with a total of 23.9

tons of carbon reduction.

In 2020, BOTTLOOP recycled 247.38 tons of plastic bottles, and achieved
521.73 tons of CO, emission reduction, which is equivalent to 200.67 tons of
standard coal reduction, 171.06 tons of gasoline reduction, 855,161 kWh of
electricity saving, and 104,347 trees planted.

Our zero-waste whole-process solution aims to provide standardized resource
recycling services to government agencies and enterprises. At the same
time, the brand operation mode overthrows the stereotype of environmental
protection and regeneration industry, thus attracting young generations to join in,
improving the urban landscape environment through creative power, promoting
the construction of national ecological civilization, spreading the Chinese
environmental protection wisdom to the world, and leaving a green heritage for
future generations.
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BYD
Net-Zero Industrial Estate

© Case Overview

As a global provider of turnkey new energy solutions, BYD prioritizes the resolution of social issues
and seeks to achieve its own development in the process using a technological innovation-driven
model. BYD approaches carbon reduction efforts at its Pingshan hub from three angles. First, green
operation, where solar energy, energy storage power plants, electric vehicles, SkyRail, SkyShuttle
and other green technologies and products developed by BYD are applied in the daily operations
of the site. Second, green office, the aim of which is to enhance the environmental awareness of
employees for the joint development of a net zero industrial park. Third, green production, where
the focus is placed on BYD's own energy saving and emission reduction through a systematic
remodeling project at its Pingshan headquarters. From 2019 to date, upwards of CNY130 million
has been invested in the endeavor to shape the Pingshan hub into the first net zero industrial park.

© Company Profile

Headquartered in the Pingshan district of Shenzhen City in Guangdong

Province, BYD Company Limited is committed to promoting the sustainable

development of human society through technological innovations and

furthering the "carbon peak and carbon neutrality" targets. Its 26 years of

operations have been accompanied by a succession of industry acclaim

and awards, including the Zayed Future Energy Prize, the UN Energy

Special Award, and Fortune Magazine's "Companies Changing the World" list thanks to BYD's powerful
market presence and robust strategic initiatives to promote global sustainable development. In May
2021, BYD rolled out its one millionth new energy vehicle (NEV), making it one of two automakers
worldwide and the sole automaker in China to have delivered one million new energy vehicles. As of the
end of September 2021, BYD had sold an aggregate of 1.24 million new energy vehicles, reducing CO,
emissions by 8,091,062,254 kg, the equivalent to planting 647,255,188 trees; the cumulative BYD PV
shipments exceeded 10 GW, reducing 7,086,824,768kg of CO,, the equivalent to planting 118,113,746
trees.

© Project Outcome

Energy savings of over 1,502 tons of standard coal through
the energy-saving remodeling of its Pingshan headquarters
(2019-2020);

Cumulative reduction of 33,454.02 tons of CO, emissions
from the remodeling (2019-2020);

Recipient of policy concessions for the retrofit project from
the government of Pingshan District, Shenzhen.

© Project Highlights

From 2019 to date, BYD has constantly improved its energy
management system, which has secured the 1S050001
certification; significant energy-saving and emission reduction
results have been achieved across several of BYD's energy-
saving retrofit projects, which are the recipients of government
policy concessions.

In February 2021, BYD announced the launch of a corporate
carbon-neutral planning research program to explore carbon
footprint standards for the new energy vehicle industry.
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© Project Implementation

In light of the government mandates of "carbon peak and carbon neutrality" targets
and the blueprint for an "automotive powerhouse", BYD has stayed the course of
technological innovation and actively promoted the high quality development of
China's automobile industry, in furtherance of the net zero goal.

BYD has made centralized plans for an overhaul of its operations to support the
emissions reduction initiative, which will be carried out on three frontiers.

First, green operation. Leveraging its unique edge in the new energy sector, BYD
has applied green products such as electric vehicles, energy storage systems,
solar power plants, electric forklifts, LED lights, SkyRail and SkyShuttle to its own
production activities. The solar photovoltaic generators with an installed capacity
of 6.4MW at its Shenzhen Pingshan site generates about 8 million kWh of electricity
p.a. to power the daily production at the site. As of 2020, BYD has mobilized a total
of 884 NEVs for business travel and employee shuttle services, and a total of 2,851
electric forklifts to replace traditional fuel forklifts, which are used in workshop
logistics, with 100% utilization rate of new energy vehicles on site.

Second, green office. BYD values the raising of environmental awareness of its
employees and has been disseminating knowledge on environmental protection to its
staff through daily training, meetings, bulletin boards, activities, and competitions.
Green office practices are promoted on site to foster a joint effort in the creation of a
net zero industrial park.

Third, green production. Since 2019, BYD has invested over CNY130 million in
energy-saving retrofitting projects, mainly as follows:

I. Automated stamping line retrofit

BYD's Shenzhen Welding Factory is the project site, where robot welding and a large
number of automatic equipment such as roller beds are applied in lieu of manual
transfer and welding, and the welding machines are upgraded to inverter servo

welding machines to increase the efficiency of production from 20 cars per hour to
35 cars per hour with lower energy consumption.

II. Systematic optimization and retrofit of battery production equipment

The project will replace the high energy-consuming three-phase asynchronous
motors with servo motors in the battery production system, change single-sided
welding to double-sided, which will increase production efficiency by 100%, and
greatly improve the degree of automation and product yields.

III. Air compressor residual heat recycling

By installing a set of residual heat recovery devices for each air compressor and
recovering the heat in the oil cooler, the project could recover 90% of the heat
generated by these air compressors, which is used to provide hot water to the
dormitories and canteens at the Pingshan site. The project both recycles residual
heat and reduces the use of cooling water and electricity.

IV Energy conservation in vehicle performance testing

The project has established a virtual test drive environment in place of real-road
driving of test vehicles, which not only improves the experimental effectiveness of
the whole vehicle, it reduces the fuel consumption and carbon emissions of the test
vehicles. Road simulation test drive equipment has been applied to coaches and
passenger vehicles respectively.

V. Residual energy recovery and energy conservation of Pingshan fuel
power system test stand

Equipment purchased for the purposes of the project include a dual-mode vehicle
power system test stand, engine test stand, dual-mode vehicle powertrain test
stand, which improve and enhance the performance of the power system and
effectively improves the efficiency of energy use. Furthermore, the residual energy of
the fuel power system test stand is recycled and reused, reducing the loss of energy.

. Energy savings Carbon emissions .
Project Investment (10k Other benefits
I ' (10K (standard coal, tonnes) reduction p.a. (tC0,) '
Special grant for energy conservation/emission
Automated stamping line retrofit 3,999 435 3,356.587 reduction projects,
Pingshan, Shenzhen, 2019
T .
Systematic opimization and retoft ., 306 2,364.539 2,491,874 KWh of power saved p.a.
of battery production equipment
Ai idual h
I compressar fesidual heat 551 319 2,463,074 2,595,715 Kih of power saved p.a.
recycling
Enerey conservation in vehicle Special grant for energy conservation/emission
) rfogrymance testin 3,541 370.99 2,864.3808 reduction projects,
p g Pingshan, Shenzhen, 2020
Residual energy recovery and energy Special grant for energy conservation/emission
conservation of Pingshan fuel power ~ 4,405.53 713 550.31 reduction projects,
system test stand Pingshan, Shenzhen, 2021
Total 13,044.33 1,502.29 11,598.8908

*Based on third-party appraisals.

© Impact & Sustainability

BYD will move forward with its quest to become a pioneer in sustainable
development, strengthen its own carbon emission reduction efforts, further improve
its energy management system, gradually reduce the use of fossil fuels and increase
the use of clean energy as part of its energy solutions. BYD plans to turn its Pingshan
hub into a "net zero estate" by 2022, followed by the rest of BYD's industrial parks
worldwide.

2020 FETWSIRTE

BYD will also continue to pursue green and low-carbon transportation and
manufacturing industries under synergistic collaborations with its clients and
partners across the globe through ramped-up green technology, green products and
solutions, to safeguard the homeland shared by mankind, and enable the sustainable
development of mankind.
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Omni-Process Green Building Management for MOMA at Swan Lake Hefel

© Case Overview

With First Living Environment Tech acting as the design advisory, construction and energy 0&M

services provider, Hefei MOMA at Swan Lake has been positioned since the planning stage
under the 3-star green building standards, with stringent control over building quality and
advocating green property management and energy-saving operating systems post-occupancy

to enable omni-process green building control throughout design, construction and occupancy.
The project was awarded certifications and honors including the National Building Evaluation
Standard 3-Star for Design (November 2018), the HIH Health Building Gold (December 2019),
and the National Building Evaluation Standard 3-Star for Operation (May 2021).

The project, positioned as a high-end comfortable residence, features an apt fusion of green
health and intelligent technology, as well as integrated applications of a myriad of green

building technologies such as MOMA ground source heat pump, canopy radiation, exterior
envelope insulation system, exterior shading system, same-level drainage system, replacement

fresh air system, rainwater recycling system, all inspired by the latest advancements in

sustainable building technology and contemporary architectural art philosophies, delivering the

ideal living environment that boasts of extreme comfort and minimal energy consumption.

4

F—AE

First Living Environment Tech

© Company Profile

Established in December 2014, First Living Environment Tech is a leading
building technology solution provider in the industry. First Living Environment
Tech has process innovation and omni-process service capabilities in situ,
and it primarily operates in three business segments: building comfort and
energy saving consulting and EPC, energy station construction and operation,
and building technology products. First Living Environment Tech has sound

field experience and a standardized implementation process for creating high-comfort residences

and efficient building energy applications, with delivered projects spanning close to 20 provinces
and more than 40 cities (covering Beijing, Shanxi, Shaanxi, Shandong, Hebei, Henan, Shanghai,
Jiangsu, Zhejiang, Hunan, Hubei, Jiangxi, Anhui, Guangdong, Guizhou) and multiple climate zones.
The company is steadfast in its pursuit of its aim of “green technology-enabled natural beauty”.

First Living Environment Tech advocate an open and accepting company culture that encourages
aspiration and craftsmanship. We pride ourselves in our key competitive edge on five fronts: a

team of building technology experts, a wealth of project cases and operational data, engineering

and operational execution capabilities, a rigorous governance system, and the ability to innovate
technology based on customer needs.

First Living Environment Tech is committed to applying technology and business innovation to
improve urban environments and become a leader in China's building technology services industry.

© Project Outcome

= Complies with the Energy-Saving Design Standards for
Residential Buildings in Hefei (DB34/T 5059-2016), with an
energy-saving rate of more than 65%.

» Material-saving design. Ready-mixed concrete and mortar
are used to allow for the integrated design and construction of
both civil construction and interior fit-outs.

= Fueled primarily by ground source heat pump, with the
supportive peak demand coverage by air-cooled heat pumps.
Carbon emission equivalent reductions in the winter of 2020
amounted to 945.1 tonnes of standard coal.

= Fresh air units with full heat recovery are installed on the
roofing and lower-ground floor respectively, and air is
delivered from both high and low locations, with full heat
recovery efficiency of at least 65%.

= The rainwater recycling system is used for irrigation, road and
vehicle cleansing, and the tap water is used to make up the
difference. The application has enabled a total annual runoff
control rate of > 70% on site.

= Has been awarded the National Building Evaluation Standard
3-Star for Design, National Building Evaluation Standard
3-Star for Operation, and the HIH Health issued by the China
National Engineering Research Center for Human Settlements.

© Project Highlights

In contrast to Hefei’s natural climate, the project offers upscale
residences with stable temperature, humidity, and oxygen levels,
enabling cool living spaces in summer and warm ones in winter. The
buildings are equipped with warming system to keep temperature
and humidity stable no matter how cold and wet the weather gets,
with zero noise throughout; the treated air is of high quality, enabling
a high level of overall comfort for residents, who have spoken highly
of the features. The accompanying autonomous control system
has greatly reduced manual workload and enhanced the timeliness
and accuracy of data recording, enabling timely intervention by
management personnel; the ground source heat pump system boasts
low safety risks and streamlined operations that facilitate manual
control and enhanced security.

2020 REBWSIELTE | 11
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© Project Implementation

MOMA at Swan Lake is Hefei's second major high-end residential development
since 2018, with First Living Environment Tech serving as the design advisory,
construction, and energy 0&M services provider. The project site, with a total land
area of 98,931.28 sqm, is located on the northeast side of the intersection of Qimen
Road and Shitai Road. On-site retail amenities and property management buildings
are designed, with the former accessible by residents in neighboring communities.
Amenities including kindergartens, banks, retail, and community center can be found
within a 1km radius of the site.

First Living Environment Tech engages in close inter-disciplinary partnerships
in the design process and refines calculations to effectively reduce costs; for
procurement, First Living Environment Tech implements an institutionalized technical
standard system for precise model selection; and construction work is subjected
to tight scrutiny to enable safe and efficient noise and vibration reduction. Tailored
safeguards are in place to cover, among others things, product configuration, key
technical measures, implementation highlights, quality control and workflow.

Planning and Design

= BIM technology. This project’s planning and design upholds the “people-
oriented” philosophy and fully meets the design requirements of green and
healthy housing. BIM technologies adopted during the design stage have played a
pivotal role in improving productivity, saving costs and speeding up construction.
3D BIM technology is employed in early stages for collision checks, optimizing
the engineering design and reducing the possibility of building error-induced
loss and rework; the technology also enables improved pipe and wiring plans,
resulting in better overhead views. Construction staff have also been able to use
the collision-optimized 3D piping plans in construction clarification and mockup
to improve the quality of building works and their ability to communicate with
the owner.

= On-site ecosystem design. Rational choice of greening approach and science-
informed placement of greening plants, where plants that are chosen are
adaptive to local climates and soil conditions, low-maintenance, resilient and
non-hazardous to humans. An assortment of plants are planted under a hybrid,
multi-layered, tree-bush-grass model, catering to local climates and plant
distribution traits, in areas with soil depth and drainage capacity in line with
plant needs. Green spaces are planted with not less than three trees per 100
sqm.

Construction

= Material-saving design. Pre-mixed concrete is used for cast-in-place
concrete and pre-mixed mortar is used for all construction work to enabled
integrated design and building works for civil construction and interior fit-out.

= Electric rolling shutter exterior shading. The shading is fully built into the
facade, resulting in a comprehensive exterior shading system that effectively
reduces heat gain from solar radiation and outdoor air temperature through
the building envelope as well as heat gain from radiation through the windows,
which is crucial in improving indoor thermal comfort in summer.

© Impact & Sustainability

First Living Environment Tech, a tech company known for its innovative
technologies, has provided turnkey services to the project, ranging from design
consulting, to construction to energy 0&M, ensuring a high standard of delivery
quality and developer recognition. Thereafter, the company has reproduced the
innovative business model across a number of green- and brownfield building
projects, updating the mechanisms in play along the way. The case in point
is the Xi'an Wutong Apartment. First Living Environment Tech provided omni-
process services to this typical brownfield retrofit, using deep geothermal

2020 FEEBIWSIEITE)

Operation and Maintenance

= Ground source heat pump system. The project decided to use renewable
energy wherever possible after extensive discussions about energy system
selection. The cold/heat source for air conditioning and domestic hot water
is supplied on site mainly by a high-efficiency ground source heat pump,
which is supported by air-cooled heat pumps during peak demand, and has a
performance coefficient that is over 6% higher than that required by the Energy
Conservation Design Standard for Public Buildings (GB 50189-2015). The ground
source heat pump system has significant environmental benefits because all
components are either buried underground or installed indoors, making the
unit compact and space-saving and avoiding the impact of harsh outdoor
climate; the system also features high degree of automatic control and can be
left unattended. At the same time, the pump has a high coefficient of operation
performance, which makes the units economical and energy-saving. In winter
2020, carbon emissions were reduced by 945.1 tonnes standard coal equivalent
compared with traditional boiler heating.

= Concrete canopy radiant terminal system. Radiant heating and cooling with
small temperature variation using a duct system embedded in the flooring layer.
High efficiency and good comfort.

= Fresh air replacement system. The project adopts a full-replacement fresh
air system on account of the effect of air supply temperature and vertical heat
pressure. Each room gets fresh air through the air supply pipeline laid on the
indoor flooring mat layer, and the return air system concentrates in the fresh air
treatment air-con unit via the return air riser of each household bathroom and
kitchen. To enable fresh air heating, cooling, humidifying, dehumidifying, muffling
and other treatment, the fresh air unit is equipped with functional sections such
as primary filtration section (G4), heat recovery section, intermediate filtration
section (F7), surface cooling (heating) section, reheating section, humidification
section, reheating section, air supply section, sub-efficient section (H0), and
exhaust section. In locations with extreme winter and summer weather, the heat
recovery section requires the selection of a panel-wing full heat recovery device
with a full heat recovery efficiency of no less than 65%.

= Rainwater recovery system. The rainwater recycling system is used for
irrigation, road and vehicle cleansing, and tap water is used to make up the
difference. The application has enabled a total annual runoff control rate of over
70% on site.

In terms of energy, water, electricity, materials, and environmental protection, other
green building technologies adopted in the project include: a good insulation system
for envelope structure, LED infrared induction energy saving control in public areas,
water saving technology such as water saving appliances, water saving irrigation,
and same-level drainage, a CO monitoring system, and intelligent technology. First
Living Environment Tech has upheld high quality standards and a keen eye for detail,
enabling a perfect fusion of green health and intelligent technology at MOMA at Swan
Lake by leveraging its technological expertise and cost optimization experience.

technology to achieve good economic benefits while also making outstanding
contributions to improving the energy structure and environmental quality
on site. The turnkey services broke down management silos between design,
construction and 0&M, improved operational accuracy at each stage, and
guaranteed post-occupancy user experience and satisfaction. Moving forward,
there could be value in rolling out the mechanisms and models employed in this
case in both green- and brownfield projects.
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State Grid (Suzhou) City & Energy Research Institute

Low-Temp Residual Heat Power Generation Technology in Aid of Carbon
Peaking in High Energy-Consuming Industries

The project has catered to the scattered heat sources on site with a modular design and integrated
assembly of the units, where a distributed configuration plan is adopted on site based on the actual
location of the heat sources, covering a total of 100 125kW waste heat generating units. Since their
launch in January 2021, the first two 125kW demonstration units have been in stable operation for nine
months. The subsequent waves are expected to be completed in 2023, by which time the project will
have a power generation capacity of 52 million kWh per annum (consumption of which will be the sole
responsibility of Shagang), equivalent to a 37,000 tonnes of CO, reduction per year.

© Project Highlights

The project has been carried out using an innovative business model that included contract energy

commercial application.”

© Company Profile

by State Grid CUrpOratiUn and the Suzhou STATE GRID (SUZHOU) CITY & ENERGY RESEARCH INSTITUTE

Municipal People's Government. otentially pay dividends.”

CEl's mission is to “build an incubation platform for high-end think tank-driven innovation in the energy
industry”, and it is committed to facilitating Suzhou become a model city for international energy reform and
growth through research in urban energy theory, strategy, technology, policy, market and business model.
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© Case Overview © Project Outcome

The third-section flue gas and lime kiln flue gas from sintering ring coolers of steelmaking plants are » It addresses insufficient utilization of low-
typical low-temperature flue gas with average temperature below 200°C. Steelmakers have historically temperature waste heat in the steel industry and
had limited capacity for recoverying waste or residual heat from these two areas, with a large amount of greatly improves the overall energy efficiency of
waste heat discharged into the atmosphere by direct emission, resulting in serious wastage. steelmakers.

State Grid (Suzhou) City & Energy Research Institute has adopted high-efficiency magnetic levitation * For the p_ast n_ine months, th_e first two
ORC generator sets to recover the waste heat from the low-temperature flue gas described above for demonstration units have been running smoothly,
power generation in order to improve the quality of low-temp waste heat usage. This technology has generﬁatmg 1.134 million kWh of electricity and
since been applied to Jiangsu Shagang Group Co. Ltd., China’s largest steelmaking plant, in 2021. reducing 814.4 tonnes of CO,.

= Upon full completion, annual power generation
is expected to reach 52 million kWh, which is
equivalent to a reduction of 37,000 tonnes of CO,.

management plus financing leasing, addressing the long payback period of traditional low temperature “It is undoubtedly an exciting event for professionals in
waste heat power generators and apprehension of prospective investors. the energy and power industries to witness the cryogenic

power generation technology to go from the laboratory into

————— on-site technician

Stat.e Grid (SL.JZhOU).CIty & Energy Research El?%lﬁ_t] “The project was completed as a result of technology and

Institute (CE) is the first urban energy research STATE GRID o ) . . )

- . . . business innovation, from which businesses, investors and

institute in China, funded in August 2017 _ ) ) . )
E R (Z500) 3% T BE R T 22 B society as a whole profited. Rolling out the technologies

and business model to the steelmaking industry could

Shagang
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© Project Implementation

Jiangsu Shagang Group Co. Ltd., located in Zhangjiagang of Jiangsu province, is
by far the largest steelmaker in China. The third-section flue gas and lime kiln
flue gas from its sintering ring coolers are both typical low-temperature flue gases
with average temperature below 200°C. Due to the low-temperature nature of the
heat source, the residual heat could no longer be recovered using the traditional
waste-heat power generation technology. Steelmakers historically have had limited
capability for recoverying waste or residual heat from these two areas, and Shagang
originally only collected a portion of the flue gas from the third section of the sintering
ring cooler to supply domestic hot water. However, the actual use of domestic hot
water is limited, and every year, approximately 70,000 tonnes of standard coal
equivalent waste heat is discharged into the atmosphere through direct emissions,
resulting in serious waste.

In response to the problem at hand, CEl has devised an overarching plan to address
the above-mentioned low-grade waste heat utilization problem.

= Using technological innovation to address low-temp waste heat utilization in
steel mills

The plant waste heat includes mainly flue gas from the third section of seven
sintering ring coolers and eight lime kilns and other scattered locations with low
grade and scattered heat sources.

In this context, the project has adopted high-efficiency magnetic levitation
organic Rankine cycle (ORC) power generation technology to recover low
temperature waste heat at 200 for power generation. To address the problem of
scattered waste heat sources on site, a modular design scheme was used, with
each generator set module rated at 125kW and integrated in a container-sized
space, allowing for flexible combinations based on the varying levels of heat
produced at individual heat sources on site. A total of 100 generator sets will
be mobilized in a distributed configuration at a small vacant site near the heat
source.

. Wl u
Distributed modular
generating units

== gy

Panoramic view of the
project site

© Impact & Sustainability

The project adopts the highly efficient magnetic levitation ORC power generation
technology, which recovers and reuses low-temperature waste heat below
200°C, which has traditionally been a challenge in the steelmaking industry. The
magnetic levitation generator set used in the project can have a thermoelectric
conversion efficiency twice that of a traditional screw generator set, without
the need for maintenance of the lubrication system, greatly reducing the cost of
maintenance once the sets are operating.

The project’s modular design, integrated assembly and distributed configuration
are fully adapted to the production traits and site conditions of steelmakers,
safeguarding the smooth implementation of the project.

The project adopts an innovative business model featuring contract energy

16 | 2020 FEBIWSIRITE

The 100 units are distributed across the plant, which could cause some
monitoring trouble once the site goes operational. As such, the project team
has developed a set of intelligent remote collection system, where the operating
status of all equipment is collected by on-site sensors and remotely transmitted
in real time to the APP terminal on the cell phones of operation and maintenance
personnel, enabling simultaneous, coordinated and granular management of
multiple units by one team.

= Using business model innovation to address long payback periods and owner-
investor apprehension

Currently, the payback period of similar ORC waste heat generating units is five
years or more, which is excessive from the standpoint of both owner-investors or
third party investors. As the mastermind behind the project, CEl has devised an
innovative business model featuring contract energy management with financing
leasing, whereby a third-party energy-saving company is responsible for the
operation and management of the project and signs an energy management
contract with Shagang, an equipment financing leasing contract with a financial
leasing company, which will purchase the equipment and hand it over to
the energy-saving company for installation. Following the installation of the
equipment, Shagang will be responsible for consuming all of the generated
electricity and covering the cost of electricity for the energy-saving company
at the contracted power rate for the amount of electricity generated, while
the energy-saving entity pays rent to the finance leasing company, which will
transfer title to the equipment to the energy-saving entity upon the expiration
of the financial leasing contract. This model avoids exorbitant capital outlays
by the owner or energy-saving company, and leverages the low-cost capital via
financing leasing for construction, turning projects with a long payback period
financially viable.

= Visible emission reduction benefits

The two 125 demonstration units built in Phase | have been operating well for
nine months since they went operational in January 2021, generating a total of
1,134,000 kWh of electricity and reducing emissions by 814.4 tonnes of CO,.
Upon the completion of all 100 units (assuming a net output of 105kW per
unit and annual utilization of 5,000 hours), 52 million kWh of electricity can be
generated per annum, which works out to 37,000 tonnes less CO, emissions
each year based on East China Power Grid's carbon emission factor of 0.7182kg
CO,/kWh.

management with financing leasing, which solves the problems of long payback
period and investor apprehension of traditional low-temperature waste heat
power plants and facilitates the wider rollout of the technology.

In addition to the steelmaking sector, the ORC power generation technology
could be applied in petrochemical, chemical engineering, metallurgical, cement
and other high energy-consuming industries. China's high energy-consuming
industries consume 2 billion tonnes of standard coal each year, generating 320
million tonnes of low-temperature waste heat. Assuming that 10% of waste
heat is recoverable, this indicates to a possible decrease in CO, emission of up
to 118 million tonnes per year, and the corresponding market scale of over CNY6
trillion.
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Hangzhou Chaoteng Energy Technology Co., Ltd.
Carbon Neutrality Action Plan for COP15 UN Biodiversity Conference

© Case Overview

Hangzhou Chaoteng Energy Technology Co, Ltd. has been actively participating in the
preparations for COP15 UN Biodiversity Conference since 2020, during which, it fully
cooperated with the preparatory group of COP15 in Yunnan Province and Kunming City, and
carried out the overall planning work for the event’s carbon neutrality. Specifically, Hangzhou
Chaoteng undertook the development work of the Carbon Neutrality Plan and the Green
Conference Implementation Handbook for COP15.

In the preparatory stage of COP15, Hangzhou Chaoteng estimated the all-phase carbon
emissions of the Conference, which is expected to be 24,000 tons. We will calculate the
actual CO, emissions respectively after the first and second parts of the Conference. Carbon
neutrality will be achieved through new forestry projects. At present, the total scale of artificial
afforestation projects planned and implemented has reached 24 km2. In addition, in the
preparatory stage and during the first part of the COP15, a set of green events measures were
adopted to reduce emissions in transportation, venue, accommodation and other areas.

© Company Profile

Hangzhou Chaoteng Energy Technology Co., Ltd. was established in 2006,
with a registered capital of 39.9 million yuan. Since its establishment,
the company has aimed at becoming the pioneer of climate economy 3 5
and low-carbon integrated service, with full focus on low-carbon service. B
It is now an innovative technology-based enterprise, offering information services and
platform development of the overall solution to government and enterprises. After 15 years
of development, the company has formed a national service network throughout East, South,
North, Central and Southwest China, providing customers high-quality comprehensive services
through more than 20 molecular companies.

© Project Outcome

+ Completed Kunming COP15 CO, emissions estimates and
developed the Carbon Neutrality Action Plan with solution
proposed;

= Developed the Green Conference Implementation Handbook,
providing technical assistance to emission reduction
measures for COP15;

* Provided omni-process carbon neutral services for COP15.

© Project Highlights

This project achieved Carbon Neutrality and Green Conference
objectives of Kunming COP15 through carbon emission
accounting and cancelation, and measures including green
venue, green transportation and accommodation, green urban
construction as well as green advocacy. It provides a carbon-
neutral event demonstration for other large-scale activities
nationwide.
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© Project Implementation
Project Background

The Carbon Neutrality Action Plan of COP15, on the one hand, is to fulfill
the requirements and regulations of the United Nations Biological Diversity
Conference that asks to minimize and offset the impact of the conference on the
environment. One the other hand, it is a practice of the green, safe, intelligent,
and frugal concepts of the conference. Due to the impact of the global pandemic,
COP15 was postponed, and the preparation work spans from 2019 to 2021. The
first part of COP15 was successfully held from October 11 to 15, 2021, and the
second part will take place from April 25 to May 8, 2022 in Kunming, where the
post-2020 global biodiversity framework is expected to be reached.

Project Implementation
1. COP15 carbon emissions estimation

The carbon emission accounting boundary of COP15 is defined as the
preparatory stage and the conference stage (Part | and II). Its sources
of emissions include transportation, accommodation, catering, venue
electricity use, conference consumables and waste generated from
the preparation and organization of the conference. The total CO,
emission is estimated to be 23,962 tons, consisting of 18,950 tons
from transportation including air and road, 3,597 tons from hospitality
and accommodation, 1,277 tons from catering, 95 tons from electricity
use and conference supplies, and 43 tons from waste. Based on the
estimates, we developed the COP15 Carbon Neutrality Action Plan and
Green Conference Implementation Handbook.

In addition, the COP15 Preparatory Office encourages the practice of
green transportation, green accommodation, green venues and green
campaigns to reduce the energy consumption and carbon emission during
the conference.

© Impact & Sustainability

From an international perspective, the carbon neutrality project of COP15 meets
the requirements and regulations of the United Nations Biological Diversity
Conference. In order to fulfill the requirements of Article 3, Paragraph 6 of the
agreement between the host country and the Secretariat of COP 15, Kunming
City of Yunnan Province, carried out the COP 15 Carbon Neutrality Action Plan.
Meanwhile, this project is part of the “ecological civilization” theme of COP15,
showing the initiative and responsibility of China to the international community.

From a national perspective, the carbon neutrality project is a response to the
national 2060 carbon neutrality target and China’s efforts in address climate
change. Following the "Carbon Neutrality Implementation Guidelines for Large-

2020 FEEBIWSIEITE)

2. Green Conference Implementation Handbook developmen

Emission reduction is a key component is of the COP15 Carbon
Neutrality Action Plan. Upholding the principles of green, low-carbon
and sustainability, the host City Kunming has been preparing and
holding COP15 in a green, safe, intelligent, and frugal manner. Hangzhou
Chaoteng developed the Green Conference Implementation Handbook
for COP15, and proposed emission reduction measures in areas of
transportation, accommodation, catering, venue, conference service,
and education. A few examples are: minimize the use of plastic bottles
and disposable paper cups by providing glass and cups at the venue
and encouraging participants to take their own cups; use new energy
vehicles, publish transport and shared bicycles to provide transportation
service to conference attendees; leverage COP15 official website, APP,
Weibo account and other social media to promote green and low-carbon
practices. As of the conclusion of the first part of COP15, the emission
reduction and green conference measures had been successfully
implemented.

3. COP15 carbon emission accounting

Hangzhou Chaoteng is responsible for calculating the overall carbon
emission of COP15, compiling the COP15 Carbon Neutrality Verification
Report, and working with a third party to complete the Kunming COP15
Carbon Neutrality Plan Assessment Report. As the first part of COP15
wrapped up in October 2021, we have taken off the carbon accounting
process for Part |. the carbon accounting work for Part | will begin as soon
as the second part of COP15 is concluded. The verified carbon emissions
of COP15 in the preparation and conference phase will be canceled
through new forestation projects.

scale Events (Trial)" released by the Ministry of Ecology and Environment,
Kunming COP15 implemented energy saving and emission reduction measures
to deliver a zero-emission conference, which sets an example to provincial and
even national level events.

From a regional perspective, the carbon neutrality project is a practice of green
production and green lifestyle culture of the COP 15 host city, Kunming. It
plays a demonstrative role in cultivating the culture of green and low-carbon
development nationwide.
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TICA
Innovating HVAC System and Investment Pattern to Boost Energy Efficiency

© Case Overview

In accordance with the Development Report on China's Equipment Rooms Equipped
with Highly Efficient Air Conditioner (2021), building energy consumption accounts
for 35% of total energy consumption in society. Heating Ventilation Air Conditioning
(HVAC) systems consume 50% of building energy. Electricity consumption for HVAC
accounts for more than 15% of total electricity consumption in society, with a 20%
annual growth rate on average.

The HVAC industry generally has a low energy efficiency in large buildings and
industrial environments. This project offers a sustainable solution to low efficiency
in HVAC plant room systems in large buildings and industrial environments. To
address the two major challenges the HVAC industry is facing—Ilow efficiency and
long investment payback periods—the project presented innovative approaches
to improve energy efficiency and apply innovative investment patterns. By using
the Xintang Station of Guangzhou Metro as an example, the model can be further
applied in rail transit, large civic buildings, large venues (such as airports and
high-speed rail stations), large buildings (such as hospitals, shopping malls,
office buildings, and hotels), and even professional scenarios. The National
Energy Conservation Center of the National Development and Reform Commission
awarded this project the "2019 Typical Cases of Application for Key Energy-
Saving Technologies" certificate. It is one of 16 award winners from 356 competing
projects from all industries in China. It is also the only award-winning project in the
HVAC industry.

© Company Profile

TICA, established in 1991, is committed °

to becoming the world’s leading system q"l“‘TICA 957][!
supplier and service provider for smart clean

environment and green energy. It is the Chinese market leader in the production
of extreme environments with clean air, the practitioner of energy conservation
in construction and industrial environment, and the pioneer of low-temperature
power generation and green renewable energy. It owns the world’s largest maglev
chiller Canadian brand SMARDT, and has grown to become the world’s third ORC
cryogenic power generation company. TICA's aim is to reduce green emissions
and actively responds to carbon peak and neutrality to provide customers with
efficient and cost-effective energy-saving solutions. It is China’s largest central
air-conditioning supplier, with a market share of up to 30%. TICA pays attention to
green development and leads the transition to clean energy. It is the first company
to be awarded the “Three-Star Green Building Label” from the Ministry of Housing
and Urban-Rural Development (MOHURD) and the first batch of contracted
enterprises to “eliminate HCFC” from the United Nations.
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© Project Outcome

1. Obvious benefits from energy conservation and emissions reduction

(1) Rails: Xintang Station of Guangzhou Metro, for instance, has achieved
annual electricity savings of about 764 MWh. Carbon emissions from
a single station were reduced by about 636 tonnes (national average).
By the end of 2020, the total operating mileage of Guangzhou Metro
reached 510 km, covering 14 lines and 271 stations. If all stations
adopt this solution, annual greenhouse gas emissions might be
reduced by about 170,000 tonnes.

(2) Buildings: One example is the reconstruction of Xinjiekou Golden
Eagle Center in Nanjing. Three bodies monitor the data (Golden Eagle,
TICA, and Hefei General Machinery & Electrical Products Inspection
Institute). Annual energy consumption was reduced by more than 35
percent, with about 1420 MWh of electricity saved.

(3) Industrial environments: For example, TICA modified the central air-
conditioning systems at GenSci (biopharmaceutical facilities). Energy
savings reached 44%, with a daily electricity savings of 4,000 kWh.

2. Less refrigerant, fewer carbon emissions

(1) In 2015, TICA became the first enterprise in China to meet the HCFC
Phase-out Project’s standards.

(2) TICA was highly recongized by United Nations organizations in 2017
during the 30th anniversary conference of the Montreal Protocol on
Substances that Deplete the Ozone Layer (the Montreal Protocol) for
its relentless efforts and valuable contributions to ozone protection. It
was awarded a certificate of honor.

© Project Highlights

According to Luo Jijie, president of the Building Environment and Energy
Utilization Branch of China Engineering and Consulting Association, the
project pursues the concept of practical innovation and ground-based
innovation, which has a positive impact on energy saving, emission
reduction, and green environmental protection. This HVAC system fully
utilizes data collecting from various nodes and makes novel use of big data,
which improves system combination and configuration. It is worth learning
for the whole industry.
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© Project Implementation

People usually only focus on the energy efficiency of air-conditioning devices,
ignoring the energy-saving potential of other aspects within the entire
system. This project proposed a lifecycle super-high-efficiency HVAC system
that considers a broad range of factors, such as equipment and technology
optimization, system design optimization, system electric control integration,
glectric control dynamic optimization for partial load management, BIM, and
prefabrication, and multi-party real-time monitoring.

Take Nanjing Xinjiekou Golden Eagle Reconstruction Computer Room Project
(launched in 2019) as an example:

= One of the six original Carrier centrifuges was replaced with a more energy-
efficient SMARDT oil-free inverter centrifuges chiller;

= The high-efficiency water pump was replaced to reduce the energy
consumption of the water pump itself;

= The original cooling tower packing was replaced to improve the energy
efficiency of the cooling tower;

= Increase the frequency converter of the water pump to realize the frequency
conversion control function; increase the necessary sensors of the system
to realize the real-time data collection function; increase the number of
valves required to realize pipeline adjustment and cut-off control for the
corresponding system equipment;

= Install a deep energy-saving control system for the air conditioning cold
source computer room, allowing for one-button control, active optimization,
data recording, and analysis.

The entire cooling season energy rate was 35.19% (more than 31.53%
theoretically calculated at that time).

1. Innovative, super-high-efficiency, energy-saving technical solution

Based on evaluations by national experts led by the China Refrigeration
and Air-conditioning Industry Association (Academician of Chinese
Academy of Sciences He Yaling, Director-General of Building Environment
and Equipment Branch of China Engineering and Consulting Association
Luo Jijie, President of Hefei General Machinery & Electrical Products
Inspection Institute Li Jiang, and others), the average annual SCOP of the
plant room is higher than 6.7. (Currently, the SCOP in China and the US is
3.0-4.2 and 3.5-4.5, respectively.) As a result, it is accredited as the best
in China and leads at an international level.

(1) TICA developed the solution with a dynamic optimization control
algorithm. The control system can automatically predict load
change trends because it automatically connects to the national
meteorological network and employs the cloud’s self-learning
algorithm. Based on big data analysis of unit operations and an
innovative control algorithm, the project can implement dynamic

© Impact & Sustainability

The domestic and international HVAC industry has generally low energy
gfficiency in large buildings and industrial environments, resulting in a huge
market for HVAC renovation. This project will have a positive impact on the
power curtailment problem via its innovative efficient HVAC system high-tech
solution and contribute to the establishment of an industry norm of credibility
through its innovative monitoring and flexible investment mechanisms.

1. Nowadays, the average System Coefficient of Performance (SCOP) of
HVAC plant rooms in Chinese buildings is only 3.0—4.2 (mean: 3.6). In
the US, it is only 3.5-4.5 (mean: 4.0). Using efficient chillers, optimized
system design, and efficient 0&M, TICA can achieve a SCOP of up to 6.7,
which equates to an 80 percent energy efficiency improvement in China
and a 65% energy efficiency improvement in the US (compared to the
mean value, respectively).

2. Acloud-based platform managed by users, equipment providers, and
state-run institutions (for example, Hefei General Machinery & Electrical
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optimization that saves energy and facilitates maintenance and
control.

(2) The project ingeniously proposed a model based on “EC fan technology
+ variable ventilation circuit”. The ground-breaking high-efficiency
modular unit used in rail transportation addresses the technological
challenges of large air flows, including high air leakage rates, low
energy efficiency, and internal resistance that are difficult to reduce
during transitional seasons.

(3) The Full DC magnetic suspension water chiller is the world’s most
advanced. Under a partial load, it saves 35% more energy than
conventional screw chillers and centrifugal chillers, reducing
maintenance costs in half. The magnetic suspension water chiller
does not require a lubricant and features easy maintenance and
energy efficiency, promising future developments in this field.

(4) The water chiller also features an optimized system design. The
system, which is being used for the first time in China, directly
controls the compressor capacity and quantity based on a predicted
load. Components such as the evaporator, condenser, cooling tower,
water pump, and air-side devices are all optimized to substantially
improve the overall energy efficiency.

2. Investment and cost savings

Focusing solely on maximising energy efficiency will lead to high
investment costs and long payback periods, making the solution difficult
to replicate and generally infeasible. This solution ensures compatibility
between general units and high-efficiency units (general units carry two-
thirds of the load, while high-efficiency units carry one-thirds of the load)
for a more reasonable financial investment. Users immediately observe
an improvement in energy efficiency and the lowest lifecycle cost for the
HVAC system. This applies to both plant room construction and retrofitting
for both new and existing building and industrial environments.

3. Innovative monitoring and flexible investment mechanisms

To establish an industrial credit mechanism, this project set up a jointly
monitored platform by the user, the system and equipment provider, and
an authorized third party to ensure the authenticity and transparency of
energy efficiency data. Customers can choose the equipment from a one-
time buyout model (in whole or part) or a “Energy Performance Contracting
(EMC)” model. Based on this credit mechanism, a flexible investment
method was generated, allowing all kinds of investors to participate with
a transparent decision tool and share the risks and benefits of energy
efficiency with customers. Energy conservation is the largest source of
new energy.

Products Inspection Institute) has been established to allow for 24-hour
data monitoring and video surveillance, preventing the falsification of
operational data. This ensures the accuracy of energy conservation data.
Additionally, using an Energy Performance Contracting (EMC) model, in
which the energy-saving service contract is linked to the user, can shorten
the investment payback period to about three years.

More than 70 building environment projects are currently under construction
around the country. TICA plans to replicate the success of the high-efficiency
plant room to several buildings and industrial processing environments in
China, as well as projects in other countries and regions. TICA's Alexandra
Point reconstruction project, which adopted SMART technology, won the BCA
Green Mark Platinum Award, the highest honor awarded to green buildings in
Singapore.
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ROEHL

Circular Economy Makes Planned Obsolescence A Thing of The Past

© Case Overview

Planned obsolescence is a common industrial design policy in which a product is designed with
an artificially limited service life so that it becomes obsolete after a certain amount of time. The
strategy features the deliberate shortening of the lifespan of a product to force users to purchase
functional replacements, which has evidently engendered tremendous resources waste and
electronic waste, among other problems.

Inspired by the circular economy philosophies, ROEHL handled this challenge in the home appliance
market by following a “rental only” business model, adopting sustainable and modular designs of its
products and 100% reusable packaging solutions in pursuit of a fundamental shift of the planned
obsolescence model.

As the first home appliance brand in China to disclose the carbon footprint and carbon reduction
potential for its products, ROEHL's first self-developed circular economy product, the Madeleine
air purifier, has a carbon footprint that is 67% less than the industry benchmark for the same
purification effect*.

Since its establishment in 2020, ROEHL has supplied low-carbon air purification services to
corporate clients such as Bilibili, Shui On WORKX, SuperGen and LongCheer, helping to reduce
carbon emissions by 47323kg C0,e (equivalent to planting 473,230 sqm. of broadleaf forest).

*Based on survey results and science-based estimations by the third party organization, Carbon Stop, the
Madeleine air purifier has a carbon footprint of 0.156kgC0,e/day per unit, corresponding to an emission
reduction of up to 0.318kgC0,e/day as per industry benchmarks.

© Company Profile

ROEHL stands for Revolution of Environmental Home Lifestyle, and it

was established in Shanghai in 2020. ROEHL is dedicated to product Ro E H L
design and business model innovation under a circular economy

model, with the goal of creating an eco-friendly living environment for the next generation. With
“sustainable” at the core of its product design and adopting the Lifestyle-as-a-Service business
model, ROEHL provides products to end-users in a “rental only” arrangement, transforming one-
time purchases into long-term customer service relationships.

As the first home appliance brand in China to disclose the carbon footprint and carbon reduction
potential of its products, ROEHL's maiden launch, the Madeleine Air Purifier, both addresses the
traditional pain point of aldehyde elimination and successfully demonstrates how products designed
with the circular economy philosophy help reduce carbon emissions in a material way. Our vision
is to prove that a product inspired by the circular economy concept, and the related services can
achieve profitability of a substantive magnitude and come to consign planned obsolescence to
history.

© Project Outcome

Key project outcomes as of September 30, 2021:

= The Madeleine air purifier won the iF Design Award
2021 in Germany;

= The product is equipped with an intelligent loT system
that adjusts power levels according to ambient air
quality, resulting in cumulative power savings of
72,919 kWh for customers;

= lts packaging and distribution adopt ROEHL's first
100% reusable packaging solution tailored to
consumers in China, the “Xn Box”, launched in
cooperation with the courier provider SF Express,
which reduces material waste by 91 % relative to
disposable packaging and saves a total of 1,296 kg
of plastic;

= To data, around 1,000 ROEHL air purifiers have been
rented, resulting in a reduction of 47,323kg CO,e in
aggregate carbon emissions, which is equivalent to
planting 473,230 square meters of broadleaf forest.

© Project Highlights

ROEHL has always prioritized the environment in its
product design, material selection, and day-to-day
business operations, and the company endeavors to
bring visibility to the endless possibilities of the circular
economy model to a wider audience.

ROEHL has assisted Shui On WORKX in the
implementation of its “5C Sustainability Strategy”
and has become its vendor of “Green Office” supplies,
whereby ROEHL offers a leasing service to tenants on a
rent-as-you-go basis, greatly reducing unwanted items
and wasted resources while lowering the out-of-pocket
expenses for tenants.
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© Project Implementation

The common practice of “planned obsolescence” in industrial design has
resulted in huge resource wastage and electronic waste. ROEHL embarked
on independent research and development in 2020, determined to break the
vicious circle first in the home appliance industry, and managed to create the
first domestic home appliance product designed based on both the concept and
business model of the circular economy: the Madeleine Air Purifier. It overturned
the traditional planned obsolescence model and successfully reduced carbon
emission through user practices. The following are the examples of how

ROEHL's products embody sustainable design and circular economy model:

*  Modular, scalable and durable for 25 years

The product design has moved away from the traditional design concept of
planned obsolescence and focused the cost on the core and wearable parts,
adopting a modular approach throughout for ease of repairs, effectively
prolonging the useful life of the products (by at least 50% longer relative
to rival offerings of similar price points) and reducing the use of plastic by
5.56kg throughout the lifecycle of individual products. The modular design
is also future proof. With technological advancements, the life of the product
can be extended with minimal replacement of parts, reducing the probability
of scrapping the entire unit.

= Use of recyclable materials with minimal impact on the environment

We take into account the impact of materials on environmental sustainability
when selecting materials, and use materials with a long use life or that
are easily recyclable, adopting light-weight design wherever possible to
reduce the use of materials. Examples include using thermoplastic materials
instead of thermoset materials, which are more durable and easier to
recycle, to ensure the reusability of the materials.

= Refurbishable and reusable

Under the leasing model, products need to be designed to allow for
potential refurbishment and reuse. Components that are exposed to the
elements or could come into contact with the human body must have a
replacement-friendly structure and easily refurbishable materials to lower
the replacement rate of parts in the refurbishment process.

* Intelligent loT design

Users benefit from a more intelligent mode of application due to the design
of a myriad of sensors and cloud computing. Almost all commercially
available air purifiers use timers to calculate the service life of filters, and
consumers are oftentimes alerted to replace filters before the cartridges
have reached their service life, resulting in widespread waste of materials.
ROEHL has pioneered intelligent cloud computing technology in its services,
allowing for accurate calculations based on different environmental
variables and sensor data to maximize consumable use. At the same time,
the design (patent pending) facilitates intelligent power adjustment, leading
to better energy efficiency and electricity savings.

* Recyclable packaging and delivery process

Its packaging and distribution adopt ROEHL's first 100% reusable packaging
solution tailored to consumers in China, the “Xn Box”, which was created
in cooperation with courier operator SF Express and reduces material waste
by 91 % relative to disposable packaging. A circular delivery process has
also been developed with SF Express, consisting of the following steps: open
the box --> take out the machine --> recycle the package materials -->
reuse, resulting in a significant reduction in packaging waste.

This “sustainable design + circular operations” model has earned praise and
client support. Below is a list of select businesses that have come onboard thus

far:

Client Partnership since Status of partnership Units leased Aggregate emissions reduced (as of Sept. 30, 2021)
Ei'list:’i:’iiz;m“’”' October 2020 Ongoing 103 Approx. 11,955.2 kg COye

Shui On WORKX March 2021 Ongoing 30 Approx. 2,003.4 kg CO,e

SuperGen July 2021 Ongoing 500 Approx. 1,4310 kg COe

Long Cheer August 2021 Ongoing 89 Approx. 1,698.1 kg CO,e

Other / Ongoing 278 Approx. 17,356.3 kg CO,e

Total 1000 47,323kg COe

In summary, ROEHL air purifiers reduce carbon emissions by approximately
67% relative to industry benchmarks, and the project has enabled a total
reduction of carbon emissions by 47,323 kg CO,e for its customers, which is

© Impact & Sustainability

Through its efforts of reducing carbon footprint by significantly paring back
the demand for raw materials throughout product design, circular packaging
delivery and a leasing operating model, ROEHL has made the sustainable use
of resources a reality through a maximally economical and minimally wasteful
approach. The company is one of the rare that can fulfill the three chief
principles of circular economy and reflect them in a closed-loop system.

“Circular Pie”, a non-profit community organization co-founded by ROEHL's
founder, Mr. Johnson Yap, has forged a strategic partnership with Shui On to
create a “Low Carbon Office Alliance” with businesses operating in related
sectors. Members of the alliance will wield their influence and business
practices to turn the office sector as low-carbon as possible and to mitigate
the environmental damages. The collaboration will optimize every facet of
office scenarios and processes, including furniture and fixtures, office supplies
and employee attendance, for the purposes of creating a low-carbon office
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equivalent to planting 473,230 square meters of broadleaf forest, demonstrating
the carbon reduction benefits of a product designed following the circular
economy philosophies.

environment and promoting the concept of circular economy and sustainable
office practices to all office users.

ROEHL aspires to be an innovator, a byword and benchmark enterprise for the
circular economy. Through its own practice, the company aspires to attract more
businesses that share its values to get involved in the creation of a low-carbon
environment by linking up the upstream and downstream of the supply chain,
promoting the recycling, processing and reuse of manufacturing materials,
optimizing cost control, whilst better enabling the closed-loop management of
material recycling. Going forward, we intend to provide a wider range of To-B
services, encompassing integrated content innovation, circular economy model
advisory, and sustainable design. By leveraging the influence of more business
participants, we will establish “Design for Sustainability” as a new trend and,
hopefully, gradually phase out planned obsolescence.
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Sichuan Yongxiang Co., Ltd.

Zero-Carbon Pathway of Steam Utilization in Polysilicon Production

© Case Overview

As an upstream sector of photovoltaic industry, polysilicon manufacturers would consume a lot of steam during their
production process. In the past, the steam was mainly produced by coal-fired boilers. It not only emits a large amount of
carbon dioxide, but also produces air pollutants including sulfur dioxide and nitrogen oxides. Yongxiang New Energy has
reduced carbon emissions from steam utilization by means of fuel substitution, energy saving, efficiency enhancement
and renewable energy consumption, and is attempting to achieve net zero emissions from steam utilization at last.

In terms of fuel substitution, in 2018, our company imported and installed two 50t(gas)/h gas-fired boilers to replace the
original 4 35t(coal)/h coal-fired boilers. In 2019, the company directly adopted 1 set of 50 ton electrode boilers for the
new project. Hence, we have realized the upgrading from coal to gas then to electricity for steam fuel production.

Since February 2018, Yongxiang has reduced the steam per ton of silicon material from more than 30 tons to less
than 15 tons through a series of technical R&D and application, such as the innovation of new-type reduction furnace
chassis and energy-saving technology of exhaust heat recycling, and the cascade utilization technology of chlorosilane
rectification heat power. Moreover, Yongxiang plans to achieve the goal of near-zero steam input through further
technological transformation in the coming years.

In terms of new energy power usage, Yongxiang has realized clean and zero carbonization of power use since 2018
through direct purchase of hydropower and other new energy power by power sales companies, so as to achieve zero
carbonization of steam use. Up to now, Yongxiang has achieved 100% clean power consumption in three subsidiaries,
and the proportion of clean power used by the company's total power has exceeded 65%.

Sichuan Yongxiang Co., Ltd. is a large private scientific and technological <

enterprise under the administration of Tongwei Co., Ltd. The company has built a @ 7-](}3;“’5‘%;';
YONGXIANG Newenergy

from "brine, caustic soda, PVC to carbide slag cement" and "hydrogen chloride,

trichlorosilane to polysilicon new energy". In 2020, Yongxiang's output of high-

market share. With the completion and operation of Sichuan Leshan phase II, Yunnan phase | and Inner Mongolia phase

Il projects in 2022, Yongxiang will have a production capacity of 230,000 tons of high-purity crystalline silicon, further

© Company Profile

circular economy industrial chain integrating new energy and chemical industry

purity crystalline silicon reached over 80,000 tons, ranking first in the world and accounting for about 18% of the global
consolidating its global leading position of high-purity crystalline silicon.

© Project Outcome

= The current carbon emission
per unit steam decreases from
0.11tC0,¢/gj to about 0.06tC0,e/gj;

» The steam consumption per unit
product is reduced from more than
30 tons to less than 15 tons;

» Achieved annual CO, emission
reduction of more than 400,000
tons, SO, of 250 tons, and NOx of
250 tons

= and Annual cost savings of more
than 30 million CNY.

© Project Highlights

As an upstream polysilicon manu-
facturer of clean energy photovoltaic
manufacturing industry, we are strict
with ourselves in reducing our own
carbon emissions and realizing product
carbon neutralization. Steam used
to be the bulk of our fossil energy
consumption. To achieve zero carbon-
ization of steam consumption, we have
extremely reduced steam emissions
by comprehensively considering the
source carbon reduction, consumption
reduction and waste heat recycling.
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© Project Implementation

After the launch of the zero-carbon steam project, Yongxiang's leaders prioritized
it and organized internal and external experts to develop a zero-carbon steam
scheme. After nearly three years of project implementation, the company mainly
focused on three aspects: fuel substitution, energy conservation & efficiency
enhancement and direct purchase of new energy power. The specific project

implementation process is as follows:

1. Fuel substitution

(1) In 2018, the company invested 30 million yuan to introduce two
sets of foreign advanced gas-fired steam boilers with low nitrogen
combustion technology, and adopted the main devices such as
thermal deaerator, absorption tower and flash tank with leading
technology to replace the original four coal-fired boilers.

(2) In 2019, the company started using a more sustainable and
environment-friendly submerged electrode boiler and used the gas-
fired boiler as a standby to realize the zero-carbonization upgrading

from coal to gas then to electricity.

2. Energy conservation & efficiency enhancement

Since 2018, the following six projects have been continuously implemented to
achieve the goal of reducing steam consumption and increasing waste heat
utilization.

(1) A high efficiency and comprehensive recovery distillation system and
thermal coupling technology are adopted to effectively reduce steam

(2) Adopting the comprehensive utilization technology of reduction heat
energy, the circulating hot water of the reduction furnace is flashed to
produce low-pressure steam for other sections and systems, which
reduces steam consumption and improves the utilization rate of heat
energy;

(3) Steam with different pressure levels shall be adopted for different
heat consuming equipment; also, different cooling media shall be
considered according to different process requirements and different
USers;

(4) Use reaction heat to heat some high-temperature-required equipment,
and remaining reaction heat to make by-product steam;

(5) For the equipment and pipelines whose operating temperature
deviates from the ambient temperature, thermal insulation measures
shall be taken according to the specifications;

(6) With advanced DCS automatic control system, the process output and
quality control are more stable, which contributes to lower material
and energy consumption.

3. Direct purchase of new energy power

In order to realize zero carbonization of power use, the company has actively
participated in the local direct purchase of renewable energy power since
January 2018, and has realized that 100% of the company's three subsidiary
companies use renewable energy power, which accounts for more than 65% of

consumption; the company's total power consumption.
Process Energy Saving (tce) Emissions Reduction (tC0,e)
Coal-to-gas 7,000 165,000
Energy saving and efficiency increasing 114,167 154,000
(Gas-to-electricity + Sustainable energy power 0 92,400
Total 446,369

Although the above measures have greatly reduced the company's steam
carbon emissions, we are not stopping there. According to our internal analysis
and previous project implementation experience, we put forward the goal of

© Impact & Sustainability

Through the implementation of the project, the steam consumption in the
polysilicon production field has been gradually reduced from a previous
high carbon emission to nearly net zero emission. In the whole project
implementation process, we considered all means to reduce steam
carbon emission, and finally achieved the ideal consequence. During the
implementation, we developed a complete set of solutions to achieve zero
carbonization for the existing and fixed emission sources. This solution can be

2020 FEEBIWSIEITE)

steam input in the next five years, that is, all of the steam required in the whole
production process is generated by internal waste heat recovery, which is no
longer applicable to any coal, natural gas or electricity.

used to zero-carbonize not only steam, but also other emission sources, the
whole company, and even the whole industry.

As a next step, we will further reduce steam consumption through technical
transformation and increase the steam output of waste heat utilization, with
the ultimate goal of meeting production needs only through internal waste heat
steam without any external energy input.
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SEPHORA
Building A Green Consumption Ecology

© Case Overview

As a high-end beauty retailer of LVMH (Moet Hennessy-Louis Vuitton) Group,
Sephora has been deeply developing the Chinese market for 16 years. While
increasing local investment, Sephora actively fulfills the group’s LIFE 360
Environment Plan and is committed to environmental protection practice. From
green product R&D at the production end, to green warehousing and logistics
during the supply chain link, to green stores at the consumer end, Sephora regards
“building green beauty industry ecology” as an important strategic initiative.

In the past two years, Sephora has fulfilled the sustainable development strategy
by developing green products, expanding the diameter range of distribution by
green electric vehicle, developing and designing future concept stores integrating
sustainable and environmental protection concepts, and using recyclable packaging
materials. As the representative of high-end beauty retailer, Sephora hopes to call
consumers to pay attention to and encourage more people to participate in the
green and sustainable beauty cosmetics lifestyle.

© Company Profile
Sephora is a high-end beauty makeup retailer S E P H O R A

founded by Dominique Mandonnaud in France — ae

in 1969. Its main business covers perfumes, é x =
cosmetics, personal care products and other

related products, and it is part of the LVMH

Group in France, a global leader in the luxury industry. Sephora spreads the
belief in developing beauty power to 35 countries by pursuing excellence, making
breakthroughs, innovation, and entrepreneurship to provide consumers with a good
environment to learn and practise beauty.

Sephora has 311 physical exclusive stores in 87 cities in Great China, and its
online channels cover more than 800 towns, including Sephora’s official website
and APP. WeChat applet, Tmall flagship store, Tmall Crossboard flagship store, JD
flagship store, JD Home and Tik Tok store, etc.

Within 16 years of deep development of the Chinese market, Sephora has always
been committed to learning about the continuous upgrading consumption demand
of domestic consumers. By adhering to the concept of “Omnitude”, it has carried
out whole-channel retail innovation and sustainable measures, committed to
the construction of beauty power community, constantly led the trend of beauty
cosmetics, created a new benchmark in the industry and rejuvenated its brand.

© Project Outcome

The self-owned brand Sephora Collection products use recyclable
materials throughout the packaging process. By 2020, Sephora has
successfully reduced its plastic consumption by 100 metric tons;

50% of store freight can be realized by electric energy-saving vehicles
and the usage of plastic fillers is reduced during transportation;

E-commerce uses recyclable courier carton box for packaging, which
reduces the weight of existing delivery cartons by 10%, and upgrades
fillers inside the package to recyclable honeycomb paper;

More than 300 stores nationwide all use energy-saving LED lamps. By
optimizing the use of lighting and air conditioner, more than 250 stores
nationwide saved electricity by 9.63 million kWh and reduced carbon
emissions by 7,748 tons in 2020;

The flagship store in Sanlitun, Taikoo Li, Beijing, opened in May 2021, has
received LEED gold certification;

Stores promote the use of shopping bags certified by FSC, which reduce
the use of paper by 30 tons per year;

The gift boxes are made of paper materials certified by FSC, and the
lamination has been removed since October 2020. The gift boxes are
100% recyclable;

Sephora China won the “2021 Green Enterprise” award at the 13th
Annual Conference of China Corporate Social Responsibility hosted by
Southern Weekend in July 2021.

© Project Highlights

From green production research and development at the production end, to
green warehousing and logistics at the transportation link, to green stores
at the consumer end, and finally green consumption of users, this is the
embodiment of the beauty retail industry to fulfill the concept of sustainable
development in all channels and build green consumption ecology. Sephora,
a high-end beauty makeup retailer of LVMH Group, has promoted its own
green development along this chain in recent years, and has called on the
industry to work together to create a sustainable bright future.
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© Project Implementation

Sephora regards “building green consumption ecology” as an important
strategic action, with the goal of adapting to changing of consumption patterns,
promoting reform in upstream and downstream, and establishing a more
green and environmental protection research and development, production
and supply system. Sephora is constantly communicating with and influencing
consumers, supply chain partners and business ecosystem partners to gain
their synchronous cognition. With the unanimous support of senior management
of the company, Sephora formulates strategies and launches plans to accelerate
transformation and promote sustainable development, and cooperates with
business partners to build sustainable ecological value.

Sephora implements the sustainable development strategy in all channels, and
has achieved remarkable results in the following three aspects in the past two
years:

Green product research, development and manufacturing

= Sephora’s self-owned brand Sephora Collection Pleasant Skin Care Series
contains more than 90% natural ingredients, some product containers are
made of biomass materials, and facial cleansing packaging bottles are made
of recycled plastics. By 2020, Sephora has successfully reduced the plastic
consumption by 100 metric tons.

Green logistics

= The freight of 50% of stores can be realized by electric energy-saving

© Impact & Sustainability

Since China’s clear announcement of “double carbon targets” in September
2020, low-carbon and green development has become the consensus of all
social sectors. In 2020, LYMH Group launched the “LIFE 360 Environment
Plan”, an improvement to the previously existing LIFE Plan (LVMH Initiatives
for the Environment). The LIFE Plan is dedicated to reducing the environmental
impact of product manufacturing, making the plasticity of raw materials more
environmentally friendly and compliant, and setting clear carbon emission
targets, most of which have been met by the end of 2020.

As a member of LVMH Group, Sephora will take the “Life 360 Plan”, the group’s
strategic goal of global sustainable development, as the timeline (2023, 2026,
2030), and make the concept of “beauty power by me” a better source power
for sustainable development. Sephora will also use “beauty” as a carrier to
integrate the sustainable development into brand concepts, operation models
and business ecology, giving beauty more “power” and making every effort to
create a more sustainable world and future.

2020 FEEBIWSIEITE)

vehicles. In the process of delivering materials to stores, the plastic packing
filler is improved to employ a cardboard structure to clamp the parts to be
transported to reduce the plastic filler.

= E-commerce packaging uses recyclable express cartons, which reduces the
weight of the existing delivery cartons by 10%, recycles the cartons, and
upgrades the packing filler to recyclable honeycomb paper.

Green stores

= More than 300 stores nationwide all use energy-saving LED lighting. By
optimizing the use of lighting and air conditioner, more than 250 stores
nationwide saved electricity by 9.63 million kWh and reduced carbon
emissions by 7,748 tons in 2020. In 2021, Sephora has started the second
stage of lamp reduction remodelling.

= The flagship store in Sanlitun, Taikoo Li, Beijing, opened in May 2021, has
received LEED gold certification.

= In the shopping link, Sephora promotes the use of environmental protection
paper shopping bags certified by FSC, uses lighter and thinner paper to
ensure performance, reduces the amount of paper used and saves 30 tons
of paper in a year. The gift boxes are made of paper materials certified by
FSC, and the film coating process has been canceled since October 2020.
The gift boxes are 100% recyclable. If they are all recycled, the recycled
paper rate can be up to 85%.

Besides carrying out green and low-carbon practices at the source of
manufacturing, Sephora also pays close attention to the following two aspects in
the whole implementation process.

Firstly, in an era that consumption patterns are changing, the carbon reduction
actions of the beauty makeup retail industry must be coordinated with online
shopping, and beauty makeup retail enterprises must pay attention to the
carbon footprint in the entire shopping chain, including online and offline, by
reducing the weight and recycling the delivery cartons for online shopping and
improving the packing fillers. Sephora will cooperate with the leading domestic
logistics and express delivery enterprises to transform.

Secondly, consumers should be guided. Green supply will eventually become
green consumption, allowing enterprises to have more long-term motivation
and a fully green living to be realized. Carbon reduction is not a gimmick for
consumers and they can reduce their carbon footprint with every consumption.
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Starbucks First Greener Store outside North America: The Shanghai Greener Store Lab

© Case Overview

Since 1971, Starbucks has been a different kind of company, grounded
in its vision to create a sustainable future for coffee, it is committed to
becoming a resource positive company that gives more than it takes
from the planet, and has set science-based preliminary targets for 50
percent reductions of carbon, water, and waste globally by 2030. In
addition, the company has committed achieve Carbon Neutral Green
Coffee and conserve water usage in green coffee processing by 50%,
also by 2030. It makes continuous efforts to reduce environmental
impact at every stage of the coffee journey from ‘bean to cup’.

As Starbucks celebrates its 50th Anniversary, the company is
advancing green retail with the unveiling of the Greener Store Lab
in Shanghai on September 30th, 2021. With a focus on circularity,
the Greener Store Lab designed to immerse customers in Starbucks
Planet Positive commitments, and incorporates leading sustainability
solutions in store design, construction, and operations. The opening of
Starbucks Greener Store Lab marks another step towards realizing a
Planet Positive Future for Starbucks.

© Company Profile

Since 1971, Starbucks has been committed
to ethically sourcing and roasting the highest
quality arabica coffee in the world. Today,
Starbucks is the world's premier specialty coffee
roaster and retailer. Through its unwavering
commitment to excellence and its guiding principles, it brings the
unique Starbucks Experience to life for every customer through every
cup.

STARBUCKS

In 1999, Starbucks entered the Chinese mainland with the opening
of its first store in the China World Trade Building, Beijing. It currently
has over 5,300 stores in more than 200 cities, with 60,000 partners
proudly donning the Starbucks green aprons. The Chinese mainland
has become the fastest growing and largest international market for
Starbucks.

© Project Outcome

Design & Construction - Creating an environmentally-conscious third place:

The first store outside North America to be certified under the Starbucks Greener Store
Framework.

The first Starbucks store in the Chinese mainland to use recycled and lower-impact
building materials.

The first Starbucks store in the Chinese mainland to feature a Modular Bar and Back-
0f-House system

Daily Operations — Promoting responsible living through a cup of coffee:

The iconic Starbucks green aprons are made from recycled Starbuck PET cups using
advanced plastic-to-textile technologies. Each apron achieves approximately one kg of
carbon reduction in its lifecycle.

The first Starbucks store in the Chinese mainland to recycle coffee grounds for use as
fertilizer.

The first Starbucks store in the Chinese mainland to be powered by renewable energy
purchased through a nationally certified platform.

Customer Experience — Making sustainability part of everyday lifestyles:

The first Starbucks store to feature a ‘Circular Lifestyle Lab’ curating sustainability-
themed exhibitions from artists advocating for a more sustainable future.

Over half of the store menu will be plant-based, including the debut of 15 new food
items.

Customers without their own cups or tumblers can still do their part with the launch of
Grande-sized reusable cup.

© Project Highlights

“The Greener Store Lab is a laboratory for exploring new models of operating green
retail, and an invitation to Starbucks customers to embrace a greener future. We hope to
bring creative sustainability ideas into reality, immerse customers in new lifestyles, and
collaborate with like-minded teams to inspire more people to leave a better planet for
future generations.”

-- Leo Tsoi, executive vice president, Starbucks and CEO of Starbucks China
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© Project Implementation

More than 500 days in the marking from ideation and design to construction and
opening, the Greener Store Lab in Shanghai was opened on September 30th,
2021. ltis designed in to showcase Starbucks leading environmental solutions
and explore new models for operating green retail, while inviting customers to
adopt greener lifestyles.

1

The past, present and future of a cup of coffee

An inspiring micro film on Starbucks efforts in sustainability ‘from bean to
cup’ is played on a digital screen above the Main Bar, bringing customers
on a journey of the ‘past’ from farms at the coffee origin in Yunnan and
Rwanda, to witness how Starbucks partner with farmers on sustainable
agriculture, ethical sourcing and roasting.

= Since 2004, Starbucks partnered with Conservation International
Foundation (CI) to launch the Coffee and Farmer Equity (C.A.FE.)
Practices program that involves a third-party verification process,
to support socially responsible coffee farming and protect the
environment. A key indicator is the assessment, management and
protection of native forests and rare fauna and flora. Starbucks
also support the coffee farmers and their communities in practicing
sustainable agriculture. In March 2021, Starbucks China launched
its Smart Agriculture initiative, the third phase of its Yunnan poverty
alleviation program, and introduced ‘ferti-gation’, soil-based
fertilization and other digital tools in the Pu'er region of Yunnan
province, to support the sustainable development of local coffee
farming communities.

= Used coffee grounds can have a green “future”. The Greener Store
Lab is the first Starbucks store in China to recycle 100% of the coffee
grounds generated in store. The coffee grounds are composted and
used as organic fertilizer for crops and gardens in the shopping mall.

= The Greener Store Lab also houses a ‘Circular Lifestyle Lab” which
hosts sustainability themed exhibitions that showcase the works of
like-minded designers and artists created through the imaginative
use of coffee grounds and other retail waste materials. Kicking off the
initiative is a collaboration with Tongji University’s College of Design
and Innovation on an exhibition titled “Organic Prosperity”.

Inspiring greener GOODGOOD lifestyles

Starbucks eliminated plastic straws from all its stores in the Chinese
mainland by end of 2019, which reduced an estimated 200 tons of plastic
waste a year. In April 2020, Starbucks China launched the “Starbucks
GOOD GOOD™ movement with the introduction of a plant-based food and
beverage menu and offerings and subsequent roll out of coffee ground
straws and other sustainable packaging innovations. The GOOD GOOD
lifestyle continues to evolve at the Greener Store Lab.

= Over half of the store menu is plant-based, including the debut of 15
new food items such as pastries, sandwiches and cakes and two new
limited time offer beverages. Oatmilk is used as the default option
for most beverages. Compared with a conventional muffin containing
animal fat, each Starbucks Good Good oatmilk chocolate muffin can
reduce greenhouse gas emissions by 60g, equivalent to power saving
of 0.1 kWh.

+ The store has also introduced a Grande-sized reusable cup.

© Impact & Sustainability

The Greener Store Lab is Starbucks first Greener Store in China to be certified
by under the Starbucks Greener Store Framework. Starbucks aims to pilot 60
Greener Stores in the Chinese mainland over the next year before gradually
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Customers are also encouraged to do their part to reduce single-use
cups by using for-here cups or bringing their own cups or tumblers.

Around 50% of the store interior can be “useful in the future”
Around 50%of the store interior can be recycled, upcycled or biodegraded.

= The Greener Store Lab features a modular bar and back-of-house
system constructed to enable reuse and recycling. Made of modules
for different functions, the modular design allows the store to quickly
adjust the bar layout, by adding, removing, or replacing bar modules
to achieve different functional combinations, or to reuse the modules
in other stores when the Lab is retrofitted in the future. Recycled
materials are used throughout the store; for instance, wood reclaimed
from the renovation of the Beijing Taikooli Sanlitun Flagship store was
used to craft the countertop of the experience bar, steps of the “stadium
seating”, as well as door handles.

* Energy efficient technologies can also be found in the store. Taking
the lighting control system as an example, it features multiple modes
such as daytime, dusk, and late night, which allow the brightness to
be automatically adjusted. Through these technologies, the store is
expected to reduce carbon emissions by around 15 percent, compared
to a regular Starbucks store of the same size (2019 baseline
scenario).

= The Greener Store Lab promotes paperless operations. Paper receipts
have been eliminated with the introduction of e-receipts, while LED
menu boards have replaced paper menus.

* The unique environmental-friendly green apron worn by store baristas
are made from Starbucks PET cups. The cups undergo deep cleaning
and processing to become recycled PET fragments, which are then
made into polyester chips, yarns, and fabrics, before becoming a
Starbucks apron. This recycling initiative not only helps to minimize
white pollution caused by PET beverage bottles, but also reduces
energy and resource consumption compared to the traditional textile
industry. Based upon professional estimates, each apron achieves
approximately one kilogram of carbon reduction in its lifecycle.

* Initiatives proven to be successful will be gradually rolled out to the
over 5,300 Starbucks stores across the Chinese mainland.

Expanding “Greener Store” Framework in China

The Greener Store Lab also marks the introduction of Starbucks “Greener
Store” Framework to China. This framework, co-developed with a credible
independent organization, features performance-based standards
that incorporate design and extend throughout the life of a store, with
a comprehensive range of 40 performance criteria focused on energy
efficiency, water stewardship, responsible materials, waste diversion and
more.

Aside from store design elements like water, power and refrigeration,
this next-generation standard also pays consideration to the customer
experience — by incorporating criteria such as indoor ambient noise
levels, air quality, and public transport convenience, as well as promoting
less single-use packaging and heathier and low-carbon plant-based
menu, which demonstrates how Starbucks is inviting more customers to
experience and lead more sustainable lifestyles.

rolling out to all new and renovated stores in the market, inviting more
customers to join the company in exploring eco-friendlier lifestyles.
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