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man Know-How for sustainability in China. Coordinated by
German Industry and Commerce Greater China (AHK/GIC), it
is dedicated to bridging German Green technology providers
with the Chinese markets by providing first-hand informa-
tion, networking and marketing opportunities.

econet china supports German SMEs in the sectors of build-
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the market, strengthening companies’ positioning and ability
for exploring business opportunities in China.

With more than 10 years of experience, econet china offers a
wide range of services that can benefit your business at dif-
ferent stages. From market intelligence to general marketing
coverage, from project leads to networking events. More tai-
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and connect you with your targeted industry stakeholders.
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Chinese Cities Transforming Towards Carbon Neutrality — An Overview of
Recent Political and Economic Developments

PERHAIRPFIE RS IRHIBR R R A EIRiE

Urbanization lies at the heart of China’s economic
rise. In the beginning of the country’s reform and
opening-up era, less than a fifth of the population
lived in cities. Meanwhile, the share has jumped up
to more than 60 percent. Inevitably, the industrial
and residential complexes formed in urban areas
also contribute greatly to China’s ever-growing car-
bon footprint. Cities now consume 85 percent of the
total national energy supply and are responsible for
around 70 percent of total national energy related
CO, emissions. Yet, over the next three decades, es-
timations project that another 250 million people
will become urban dwellers. As a matter of fact, the
carbon emission pathway of China’s cities will deter-
mine the success of the national dual carbon targets
— peaking carbon emissions before 2030 and achiev-
ing carbon neutrality by 2060.

Five-Year Plan envisions new-type cities

To promote low-carbon urban development, the cen-
tral government in Beijing envisions the construction
of so-called new-type cities. The 14th Five-Year Plan,
promulgated in March 2021, emphasizes the integra-
tion of green rings, green corridors, green wedges,
and greenways in urban planning. The plan also pro-
motes ecological restoration and green building as
well as prioritizing urban public transportation. More
specifically, the plan targets constructing or refur-
bishing around 1,000 public urban parks across the
country until 2025.

On top of that, the Ministry of Housing and Urban-
Rural Development (MOHURD) issued the sector-
specific “14th Five-Year Plan for the Development
of Building Energy Efficiency and Green Building” in
March of this year. The plan aims to limit the total an-
nual consumption of primary and secondary energy
in building operations to 115 million tons of stan-
dard coal in 2025. It also specifies a set of require-
ments regarding the management of green buildings
operations, encouraging the establishment of cor-
responding management platforms as well as using
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China’s 14th Five-Year Plan targets constructing or refurbishing around
1,000 public parks until 2025
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information and communications technology (ICT)
for real-time monitoring and analysing energy con-
sumption and indoor air quality.

Moreover, MOHURD published a new set of manda-
tory national standards for energy conservation and
renewable energy use in buildings which came into
effect in April of this year. Through these standards,
the designated energy consumption of newly con-
structed houses and public buildings is lowered by 30
and 20 percent respectively, compared to the previ-
ous national standards implemented since 2016. The
MOHURD document also requires feasibility reports,
construction plans and initial designs of new build-
ings to include a calculation of energy consumption,
renewable energy use and carbon emissions.

However, these policies need to be further adapted
to local urban conditions. Launching low-carbon
city pilot projects has been a main tool of Chinese
policymakers in this regard. Since 2010, at least 87
cities and provinces have explored routes to low-
carbon development by saving energy in industry
and limiting emissions from buildings, transpor-
tation and agriculture. While there has been no
comprehensive official evaluation of the program,
research of the Chongyang Institute of Finance of
Renmin University indicates that by the beginning
of last year more than 80 pilot cities and provinc-
es had proposed carbon peaking targets, of which
42 aimed to reach the peak by 2025. Furthermore,
urban emission profiles vary greatly depending
on cities’ industrial layout. The Renmin University
study found that service-based, industrial, agricul-
tural and mixed-economy cities with both strong
service and industry sectors all have different car-
bon reduction paths. Remarkably, bringing down
emissions in the building sector becomes more and
more crucial for low-carbon development as urban
economies move away from traditional carbon-in-
tensive industries and towards the service sector.
The megacities on China’s east coast are at the fore-
front of this shift.

Shanghai is a leader among China's cities on the
path to decarbonization

The city of Shanghai, currently struggling against a
local Covid outbreak, has positioned itself as a leader
in China’s urban decarbonization efforts. In Janu-
ary 2021, the Shanghai city government announced
to reach carbon peak during the period of the 14th
Five-Year Plan. Currently, the city emits around 200
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Shanghai strives to reach its carbon peak during the period of the 14th
Five-Year Plan
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million tons of carbon a year. Industry, transporta-
tion and buildings each account for an estimated 45
percent, 30 percent and 25 percent of total emis-
sions, according to research by the World Resources
Institute. The share of building emissions is already
higher than the average among Chinese cities, which
lies around 22 percent. However, the share may still
increase significantly: In so-called developed na-
tions, industrial emissions peaked, and subsequently
emissions from transport and buildings became a
bigger challenge for decarbonization. For instance,
buildings account for 70 percent of total emissions
in New York.

Shanghai’s new green building schemes take up the
challenge. The municipality is building five city “sub-
centres” on its outskirts. In April last year, the city
government issued the "14th Five-Year Plan New
City Environmental Quality and New Infrastructure
Special Program”, ruling that buildings in those sub-
centres must use green building standards, and that
ultra-low energy buildings are to be encouraged.

Research from the International Council for Local En-
vironmental Initiatives — Local Governments for Sus-
tainability (ICLEI), focusing on Shanghai’s Changning
district, also found that improving energy efficiency
in existing buildings can bring substantial emissions
savings. This is especially the case for commercial
buildings, where energy use is often tens of times
that of government or residential buildings.

Moreover, Shanghai started monitoring energy use
in some large public buildings in 2009. On screens at
monitoring centres and online, building owners and
the city government can track the real-time usage of
key building infrastructure such as air-conditioning
and lighting to increase energy efficiency. The moni-
toring scheme now covers more than 2,000 public
buildings.

The role of building-integrated photovoltaics

However, the urban energy transition cannot only
rely upon building energy savings — the greatest bar-
rier on the path to carbon-neutral cities is on the
supply side. As long as urban grids continue running
largely on fossil fuels, decarbonization is out of reach.
One strategy to shift the electricity supply towards
renewable energies includes building-integrated
photovoltaics (BIPV). In the middle of last year, the
Chinese National Energy Administration (NEA) is-
sued a policy to encourage the installation of on-
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Building-integrated photovoltaics significantly expands solar PV
surface area
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site distributed energy generation by requiring pilot
counties, cities and districts to allocate at least half
of Party and government building rooftop areas to
solar PV, as well as 40 percent of other public and at
least 30 percent of industrial and commercial build-
ing rooftop areas. In the first half of 2021, distributed
solar PV installations amounted to 7.65 gigawatts, ac-
counting for close to 60 percent of solar PV addition,
according to the NEA.

The potential of BIPV for low-carbon urban develop-
ment was also highlighted by recent studies of the
International Renewable Energy Agency (IRENA) as a
part of the “Energy Solutions for Cities of the Future”
project. The project is supported by the Internation-
al Climate Initiative (IKl), led by the German Federal
Ministry for Economic Affairs and Climate Action
(BMWK) in cooperation with the Federal Ministry
for the Environment, Nature Conservation, Nuclear
Safety and Consumer Protection (BMUV). One report
within the project focuses on the Wuzhong District
of Suzhou city as a case study to explore pathways
towards net-zero emissions. In Wuzhong, electricity
typically accounts for two-thirds of total energy con-
sumption of buildings. Therefore, BIPV can play an
important role in decarbonizing the building sector.
At the same time, it could alleviate constraints on
local renewable energy supply as BIPV significantly
expands available surface area for solar PV electric-
ity generation. This is particularly true for an area
with high-rise buildings, where rooftop areas gen-
erally represent a small portion of the building en-
velope. With fagade-integrated PV, the building can
generate not only more electricity but also produce
a much more balanced output than rooftop PV sys-
tems alone. This is due to PV panels on facades being
able to generate electricity at smaller solar altitude
angles than rooftop panels.

Notably, the new 14™ Five-Year Plan for the green
building sector also targets electrification as a strat-
egy to reduce direct greenhouse gas emissions from
buildings: By 2025, electricity shall account for more
than 55 percent of building energy consumption.
Along with this shift, BIPV solutions may become
more and more widespread across China.

In the multitude of development pathways, each
Chinese city finds itself on a different stage of trans-
formation towards carbon neutrality. Green building
technologies already greatly contribute to China’s
urban decarbonization efforts, and they are set to
become even more essential on this journey.
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The case study of Suzhou’s Wuzhong district provides valuable insights
for urban decarbonization pathways
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From Energy Efficiency to Carbon Neutrality

A contribution by Thilo Cunz, German Energy Agency (dena)

MB(REEFE RN EI T RERN
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More than one third of global energy consumption
and CO, emissions comes from buildings. Follow-
ing the 2015 Paris Climate Agreement, all countries
turned to develop their building stock towards carbon
neutrality as a part of their climate protection strate-
gies, aiming to limit the rise in mean global tempera-
ture to 1.5 °C. Buildings constitute the single largest
energy-consuming sector and the emission reduction
costs are quite low compared to other sectors.

Climate-neutral buildings

In four steps, each with a similar impact largely re-
gardless of local conditions, it is possible to reduce the
CO, emissions in building construction and operation:

e To less than 50 percent, through more energy ef-
ficiency of building envelopes, building services
and technical appliances (so-called low-carbon or
energy efficient building)

e Tolessthan 25 percent, through renewable energy
use and generation, preferably on site (zero-car-
bon building in operation)

e To less than 12.5 percent, through material-effi-
cient and largely carbon-free new construction
(zero-carbon building throughout the life cycle)

¢ To 0 percent, through more renewable energy gen-
eration than use (zero-carbon building, so-called
energy plus)

Due to manifold interactions between all compo-
nents, the reduction of energy consumption comes
first. The far reduced energy demand is then possible
to be covered by employing renewable energy sour-
ces, preferably on site. In respect of the whole building
life cycle, even carbon embodied in building materi-
als needs to be reduced. Finally, remaining emissions
need to be compensated, e.g., through some extra re-
newable energy generation.

The German Energy Agency (dena) is a nationally and
internationally active think tank aiming to drive the
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In four steps, it is possible to achieve carbon neutrality of buildings in
operation and throughout the whole life cycle
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energy transition. Since 2008, dena is present in China
to exchange experiences and support the necessary
transition in construction on building, district and city
level. Among others, dena since then has initiated or
completed nearly 50 low-carbon projects of various
building categories in 4 Chinese climate zones and 12
provinces.

Proven basic concept and process

Following the urge of the Chinese economy to achieve
the climate goals, dena has improved its Sino-German
low-carbon building certification system towards a
Sino-German zero-carbon building in-operation certi-
fication. The energy-efficient passive building concept
again forms the basis for the new system. It is sup-
ported by proven quality management components
throughout the whole planning and construction pro-
cess, such as trainings and coaching for planners and
craftsmen, plan reviews, on-site visits and final accep-
tances — extended by some additional features.

Using renewable energy sources

The path to carbon neutrality in operation includes
using renewable energy. Within the framework of
an energy concept, a set of local renewable energy
sources will be considered, such as photovoltaic, solar
thermal heat, environmental cooling or heating, geo-
thermal cooling or heating, water cooling or heating,
wind power, biomass, hydrogen and others.

The property line serves as a first system boundary.
Renewable energy should be generated directly on
site as far as possible. The second choice is using lo-
cally available environmental-friendly energy, such as
waste heat from industry, carbon neutral district heat-
ing or cooling and local water for water heat pumps.
Green electricity from the grid may complete the en-
ergy mix to achieve carbon neutrality in operation.

Certification for zero-carbon in operation

The new dena certificate is awarded to zero-carbon
buildings in operation. After a pre-calculation in the
planning phase and the completion of construction,
accompanied by a quality assurance process, a zero-
carbon certificate is issued at the time of building
completion. However, performance must be con-
firmed by real energy consumption data and reliable
information on energy use. A metering and monitor-
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Different dena certifications can be issued to low-carbon and zero-
carbon buildings
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DENA ZERO-CARBON IN OPERATION CERTIFICATION
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An overview of system boundaries for on-site and off-site renewable
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ing concept also forms part of the certification re-
quirements, including the equipment and a process
for data generation, documentation and delivery. In
case that the performance does not match the expec-
tations, data will help to identify necessary adjust-
ments for the technical system and user behaviour.
Pre-certification following the successfully completed
building construction will be updated every three
years, based on an annual data evaluation process us-
ing data collected on a monthly basis.

The concept of carbon neutral building operation
offers advantages on several levels. Far reduced
energy consumption and the usage of largely re-
newable energy sources contributes significantly to
climate protection and marks a first step towards
global climate neutrality, envisioned to be achieved
around the year 2050. Due to reliable construction
quality, it offers improved user comfort along with
stable thermal conditions and high air quality in a
long-term perspective. Carbon neutrality will also
strengthen the market position of investors and op-
erators, and increase the value of their sustainable
real estate portfolio. Even if investment cost might
be slightly higher, life cycle cost will be clearly lower
due to lower energy and CO,-related expenses.

The local adaptation of a proven international con-
cept requires some adjustments to the China-specif-
ic situation. This is an exciting part of the implemen-
tation process and will be developed from project to
project in collaboration with all participating parties,
such as authorities, investors, planners, manufactur-
ers and users as well as dena and its local Chinese
partners. We are looking forward to this great chal-
lenge!
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Sustainable Support for German Building Expertise in China

EEEN T RERNAERE A BAKHAS

China’s industrial development and rapid urbaniza-
tion have led to a surge in energy demand during the
past years. China currently holds a share of about 24
percent of global energy consumption. With the an-
nouncement of the 14th Five-Year Plan (2021-2025)
in March of last year, the government set out to cut
China’s energy intensity by an additional 13.5 percent
as well as reduce carbon intensity by 18 percent until
2025. The building sector makes up more than a fifth
of national primary energy demand and will play a
pivotal role in achieving the government’s ambitious
energy efficiency targets.

As German companies, particularly in the field of
green building and energy efficiency, enjoy a stellar
reputation for their high-quality technical products
and expertise across the globe, they are provided with
promising market opportunities for their sustainable
building technologies and services in China.

Aiming to support especially small and medium-sized
enterprises (SMEs) to tap into such opportunities in
China and other countries, the German Federal Min-
istry for Economic Affairs and Climate Action (BMWK)
established the Energy Solutions Initiative in 2003. In
the context of the initiative, AHK Greater China has
successfully organized business trips to China as well
as a wide range of fact-finding missions to Germany to
promote Sino-German partnership concerning energy
efficiency. Through business trips, including one-day
symposia, German enterprises receive an opportunity
to explore the business environment and market po-
tential in China as well as to present their technologies
and solutions to Chinese decision-makers and stake-
holders. Individual business-to-business matchmaking
meetings and company visits form another integral
part of the trip. Participating German companies re-
ceive a comprehensive target market analysis based
on the topic of the program. Building on measures of
previous years, AHK Greater China organizes two digi-
tal business trips in China in 2022.

From March 22 to 25, AHK Greater China hosted a
digital delegation in Hong Kong for German SMEs ac-
tive in the market of building energy efficiency, bring-
ing together German companies with industry peers
in Hong Kong. The business trip took place in light of
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At the end of March, AHK Greater China hosted a digital business de-
legation in Hong Kong for German SMIEs active in the building energy
efficiency market
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Hong Kong’s ambitious energy saving and construc-
tion plans.

Based on the “Energy Saving Plan for the Built Envi-
ronment 2015-2025+”, the city administration aims to
reduce energy intensity in the building sector by 40
percent until 2025 compared with the level of 2005.
The plan focuses on promoting the climate-friendli-
ness of public sector facilities according to common
efficiency standards such as BREEAM or LEED. One of
the most important projects is a ten-year develop-
ment plan for hospitals with an investment volume
equivalent to EUR 24 billion. In addition, the largest
shopping mall in the metropolis is currently built on
350,000 square meters of land on the state-operated
airport site. EUR 500 million is available for the expan-
sion of the Science Park and Cyberport innovation
centers, and the government recently approved over
EUR 58 million for the Lantau Tomorrow Vision mega-
project, envisioning the construction of an entire new
city on an artificially raised island with up to 400,000
apartments. These projects offer numerous opportu-
nities for suppliers of construction technology such
as thermal insulation, facades, low-energy houses or
prefabricated components.

Moreover, AHK Greater China will host a digital busi-
ness trip in Shanghai from August 28 until September
2 of this year. Under the topic of “Energy efficiency in
buildings for climatic zones with hot humid summers
and cold winters”, it strives to support German com-
panies in initiating business on the Chinese market.

The trip is organized against the background of new
developments in building energy efficiency in main-
land China: Energy-saving construction is becoming
more and more important to the Chinese govern-
ment, as shown by more ambitious energy efficiency
targets and sustainable building criteria. According to
the Chinese Ministry of Housing and Urban-Rural De-
velopment (MOHURD), demand for energy efficiency
investments in the construction sector is expected to
rise continuously. The focus is on more environmen-
tally friendly new buildings and low-energy projects,
and increasingly also on energy retrofitting of existing
buildings. At the same time, however, the real energy
standards of buildings lag far behind of what is tech-
nically and economically feasible. Due to Germany’s
high energy efficiency standards, German companies
are therefore particularly apt to provide their solu-
tions on the Chinese market.
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The business trip from August 28 to September 2 will focus on "Energy
efficiency in buildings for climatic zones with hot humid summers and
cold winters"
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Urban Renewal in Chinese Cities: Sino-German Learnings for an Environ-

mentally and Socially Sustainable Development
A contribution by Claudia Sanders, Network for Architecture Exchange NAX

REHRHERN: PEREIT RO F

RS TS Claudia SandersfIZIM S =

SKENAXEIR

China’s urbanization rate has gone through the
roof, so to speak: It has increased from roughly 50
percent in 2011 to 63 percent in 2021. Combined
with the ambitious goal of the Chinese government
to reach carbon neutrality in 2060, urban regenera-
tionreally is the only sustainable strategy to address
these challenges. However, only in recent years
have Chinese cities begun to seriously implement
urban renewal goals and guidelines. For the last 50
years, the Chinese way of urban redevelopment
has been large-scale demolition and new construc-
tion, with little regard for cultural or architectural
heritage, the preservation of communities or re-
source efficiency. This has started to change slowly
with the release of the New Urbanization Plan by
the Chinese State Council in 2014. During this cur-
rent phase of urban redevelopment, municipalities
have implemented a more cautious, diversified and
gradual urban planning strategy. For German build-
ing experts, who have a long history of bilateral
cooperation with China, this shift in strategy opens
up new opportunities on the Chinese market. Over
the last decades, German architects and engineers
have gained much experience with urban renewal
projects, both nationally and internationally. They
argue that the existing building stock should be re-
garded as a temporary resource depot. A sustain-
able urban development strategy should therefore
optimize the life cycle of buildings and reduce the
use of non-renewable resources.

During the Sino-German City Lab, held by the Net-
work for Architecture Exchange NAX in October
2021, German and Chinese architects, planners,
city officials and industry experts exchanged expe-
riences on regeneration projects and on how bilat-
eral cooperation could aid the sustainable urban re-
newal efforts in China. The findings which emerged
from these discussions could act as guidelines and
thinking points for future urban renewal strategies
in China.

IRBETHEARRDZ
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Xi'an Dahua mill factory renovation
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Urban Regeneration as a key factor for social and
environmental sustainability in cities

Urban quarters which have organically developed
over a long period of time are more resilient than
newly developed areas. “Breaking up social struc-
tures is expensive. It’s hidden costs that city govern-
ments will feel the pinch of down the line. However,
if existing social structures are preserved, people
who have lived in an area for 20 or 30 years will often
help each other, which reduces the need for social
help” says Hieronimus Nickl, CEO of Munich and Bei-
jing based architectural office Nickl + Partner.

Addressing the abandonment of mono-functional
compounds in China and elsewhere

In view of newly emerging ways of working and
living, huge business-only and residential-only
districts do not meet the needs of contemporary
society anymore. Developers, municipalities and
urban planners need to come up with ideas on
how to convert and reuse these structures sus-
tainably. However, Joachim Wendt, Partner at the
Schneider+Schumacher architectural office, also
sees potential in China’s tendency to build big:
“Compared to the buildings that we have in Ger-
many, Chinese buildings are often planned with a
lot more, let's say, air within them. The additional
volume does give you more flexibility and the op-
portunity to refurbish and reuse them.”

Participatory planning processes are key for the
success of urban regeneration

“Participatory processes can be frustrating because
they take a lot of time, but one will gain much more
acceptance in the project and therefore a kind of so-
cial sustainability one might not be able to achieve
otherwise” says Wolfram Putz, Partner at the Ger-
man architectural practice GRAFT. In turn, this will
reduce long-term costs for maintenance — since
residents will take better care of the infrastructure
— and support the development of a resilient urban
quarter with a tight social fabric. In Germany, there
is a specialized profession that emerged in recent
years to lead the necessary multi-stakeholder com-
munication and engagement. In Beijing, efforts in
this direction are also being taken with the appoint-
ment of community “responsibility officers” in local
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neighbourhoods, so-called hutong areas, who host
participatory processes with residents.

Urban renewal projects need to find new ways to
achieve financial sustainability

Oftentimes urban regeneration projects are funded
by government subsidies. “And they are absolutely
necessary. But relying on them can also be danger-
ous. It would be more sustainable to create a mar-
ket for renovated, preserved buildings and quarters.
How do you do that? You bring in the private care-
taker, the dweller, the owner. If every hutong, every
courtyard house is now owned by its former rent-
er, you will see that those buildings are maintained
without government subsidies” says Wolfram Putz of
GRAFT.

Building climate-friendly and livable neighbor-
hoods

These are only some of the learnings which have
emerged during the discussions between German
architects and Chinese city representatives in the
lab. But they highlight the importance of sustainable
urban renewal strategies when aiming for resilient
and sustainable living conditions in the metropoles
of the world. The findings also dispel the assumption
that demolition and rebuilding is cheaper than the
arduous regeneration of historic infrastructures. If
German and Chinese partners combine their exper-
tise, technologies and experience, they possess ev-
erything it takes to build climate-friendly and livable
neighborhoods.
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City-Scale Digital Twin - Artificial Intelligence Empowers Smart Cities to

Tackle Climate Change

A contribution by Fraunhofer Institute for Building Physics IBP

WHREFEE — ATEF

kEHSZRERERYIEHARAIBPHEENE

In view of the increasing intelligence of urban infra-
structure and the wide application of big data tech-
nology, whether in the formulation and implementa-
tion of carbon neutrality and carbon peaking, or in the
refinement of urban management for the benefit of
ordinary people, expectations are high for the imple-
mentation and operation of the digital twin City Infor-
mation Model (CIM).

The Fraunhofer Innovation Platform (FIP) team active-
ly introduced German Al and atmospheric modeling
technologies, successfully explored the establishment
and operation methods of the CIM model at urban
scale, and further provided digital analysis, simulation
and pre-diagnosis methods for various purposes.

In the fully renovated Shanghai Urban Planning Exhibi-
tion Hall, a huge model of Shanghai, the core exhibi-
tion item, showcases the digital transformation via an
immersive and interactive 5D urban digital model.

Two research institutes of Fraunhofer provided
professional technical support for the project. The
Fraunhofer Institute for Factory Operation and Auto-
mation (IFF) was responsible for the development of
the visual simulation system, and the Fraunhofer Insti-
tute for Building Physics (IBP) was responsible for the
analysis and simulation of urban temperature, airflow
and thermal comfort.

Urban climate simulations are fundamental to
achieving carbon peaking and carbon neutrality. The
Fraunhofer team conducted a city-scale climate simu-
lation analysis as well as a region-specific temperature
airflow analysis. Through simulation analysis, urban
planning professionals can evaluate and visualize the
impact of future strategies on urban heat island miti-
gation and climate change adaptation.

Fraunhofer IBP scientists first used the Weather Re-
search and Forecasting Mode (WRF) to simulate the
current and future climate of the whole urban area
of Shanghai (an area of about 6,833 square kilome-
ters) and analyzed typical summer-time situations.
The digital model covered most of Shanghai city and
surrounding areas and was initialized using the simu-
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lation results of a Global Weather Model. The WRF
model uses three nested domains for the simulation.

Further, detailed ‘microscale’ climate simulations
were conducted for two focus areas in the city: Bund
(historic centre) and Jiading district. The simulations
depicted a typical summer day in 2020 (current situ-
ation) and 2035 (future scenario). The 24-hours
simulation period was within a 10-day period of the
previously described whole-city simulation. These mi-
croscale simulations were carried out using the urban
climate simulation software PALM-4U with a spatial
resolution of 5.0 m x 5.0 m. Contrary to the WRF mod-
el, the PALM model requires detailed 3D geometric in-
formation about urban structures. The three-dimen-
sional digital model of Shanghai was coupled with the
whole-city meteorological model. Through simulation
analysis, the change of urban microclimate in selected
areas was studied in greater detail than that of the
whole city to evaluate the level of comfort of urban
spaces and to optimize energy conservation and emis-
sion reduction measures.

For future simulations both at city scale and district
scale, the technical team utilised land use / land cover
information consistent with the Shanghai 2035 master
plan. Different future urban planning scenarios were
studied, assessing the impact of factors such as the
use of green roofs and highly reflective surfaces on
urban carbon peaking and carbon neutralization. At
district scale, the digital model can also evaluate the
impact of building envelope thermal insulation and
other energy-saving and environmental protection
measures.

A number of standard meteorological variables (near-
surface temperature, humidity and wind, urban heat
island intensity) resulted from the simulations within
all simulation grids. Some results of the study are dis-
played in the sketches of the city-wide simulation and
district-scale simulation for The Bund. It was shown
that the 2035 master plan can bring about a summer
cooling of up to one degree Celsius (albeit not uni-
formly across the city).

This research reflects the great significance of atmo-
spheric modeling and artificial intelligence technolo-
gies for complex urban systems in a megalopolis like
Shanghai to cope with climate change, to achieve
energy conservation and carbon reduction in the de-
velopment stage, and to reconcile economic develop-
ment with carbon peaking and carbon neutrality. This
also exemplifies a new model of Sino-German applied
science and technology cooperation.
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Rooftop Solar to Roll Out on China’s Public Buildings

A contribution by Gao Baiyu
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On Tiananmen Square, China’s very heart, an 850
square metre solar installation is in operation. The
panels sit on the roof of the Great Hall of the Peo-
ple, generating 98,000 kilowatt hours (kWh) a year
to run the building below. This is not a common ar-
rangement. Nationally, next-to-no government or
public buildings have rooftop solar installations.

In late June 2021, the National Energy Administra-
tion (NEA) published a notice on county-level trials
of distributed solar power generation, designed to
boost rooftop solar. This may prompt a new spurt in
solar installations, on both public and private build-
ings, over the next five years. Statistics collected by
industry media outlet BJX indicate 75 county-level
governments have picked firms to install distributed
solar and are set to start trials.

What is distributed power generation?

Unlike a coal-fired power station feeding the grid,
distributed power is electricity generated on a
smaller scale. The power can either be used by the
home, office or other facility that produced it, sold
to other users in the vicinity or sold to the grid.
Distributed power generation has the potential to
improve energy security, lower power costs and re-
duce CO, emissions.

The NEA notice encourages counties to sign up if
they have appropriate rooftops, good grid access
and the technical and financial capacity to roll out
the programme. Electricity grid companies are ex-
pected to provide connections where possible, mak-
ing upgrades if necessary, to ensure distributed so-
lar power can be connected to the wider network.

To apply for the trial, at least half of the rooftops of
a county’s Party and government buildings needs to
be suitable for solar installation, and 40% of other
public buildings such as hospitals and schools. Liu
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To meet its climate goals, China needs to more than double its wind
and solar power generation capacity in the coming decade
HEXESIRE R, PERRBHIAKENEEELFT10FEEH— 1557
Source / B FFE: Alamy
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Yiyang, deputy secretary general of the China Photo-
voltaic Industry Association, stated that solar power
installations on the rooftops of Party and govern-
ment, university and hospital buildings are rare, but
the trials could change that.

Why promote distributed solar?

At the Climate Ambition Summit in December 2020,
China set a couple of important goals for the year
2030. Non-fossil energy sources should account for
about 25 percent of all primary energy consump-
tion; and solar and wind power generation should
reach over 1,200 GW. At the end of 2020, China
had installed 281 GW of wind and 253 GW of solar
power, making a total of 534 GW. To meet its 2030
goals, China needs to more than double its wind and
solar power generation capacity in the coming de-
cade. Solar power capacity needs to grow by 80 GW
a year, according to Peng Peng, secretary general of
the China New Energy Investment and Financing Al-
liance.

This is no easy task. Though growth in solar power
farms, which account for the lion’s share of solar ca-
pacity in China, had been rapid, it slowed in 2021.
Peng points out that while it will be possible to build
more solar farms to drive growth in solar capacity
between 2021 and 2025, there will be a bottleneck
in how much of it the grid can deal with. Solar pow-
er farms are mostly located in northern China while
distributed solar suits the more developed eastern
coast, where there is a lot of consumers, easier ac-
cess to the grid and plenty of room for growth. “Dis-
tributed solar will have to account for half of new ca-
pacity, if annual growth in solar power is to go past
80 GW,” said Peng.

At the end of 2020, distributed solar accounted for
about 78 GW (30 percent) of the 253 GW of China’s
installed solar generation capacity, according to
data from the country’s National Energy Administra-
tion. Growth in distributed solar appears to be pick-
ing up in proportion to growth in solar farms. In the
first half of 2021, about 13 GW of new solar power
capacity was installed, 7.65 GW of that distributed
solar.

(HR) WBRERRA[/E (. X) NTRMAE
TRERBHTER, TREHXEZRENT LHEIER
ERAREETS50%, Eft AHZRERATAERA
£F40%., pENRITUHSEIRBRXFMRERE
R, BRBEIX. 2. Eft. HESFQHERA
BRI RNERRR, il RS R IX LR
AR R EE ARG K.

At AESHRFR?

F020F 12BN SIREOIESR £, FERHESRT
B, BXRE20305F, I AREIRS—IRBEIRH
B[ELERIXR25% LA, KB, SHREBRENE
ERILR12005RLA L. MEZE20205F K, FEX
FRENBFRAS34ER, EFESXNB281HR.
FER253F R, XEREE105FE, FERIX BN
RENSEEZP—EER. FRRBNREZEKE
WPRREFRT, PEARSIRBER, JRFIIRTE
AIBKHAZIXEIB0OF RLA L,

The recent notice of the National Energy Administration encourages
counties to sign up for a rooftop solar development plan
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Rely on rooftops, or innovation?

Over 20 GW of the 78 GW of distributed solar capac-
ity is residential, and around 58 GW is generated on
offices and industrial buildings. There are virtually
no solar installations on the rooftops of public build-
ings. The new trials aim to fix that by boosting instal-
lations on Party and government buildings, universi-
ties and hospitals.

Liu Yiyang explained that public buildings are rarely
covered with solar panels as they already enjoy rela-
tively low electricity prices. If generating power costs
about the same as taking it from the grid, building
managers have little incentive to go for solar.

Investors will usually lease a rooftop, provide power
to the building owner at a discount, and sell the re-
mainder to the grid. But public buildings tend to be
smaller than industrial and commercial buildings,
meaning less excess electricity to sell. Also, the in-
vestors need to lease public building rooftops from
the government, which means more red tape. Liu
thinks the government needs to step in to coordi-
nate this process, helping investors arrange grid con-
nections, matching up rooftop solar providers with
rooftop owners, and reducing investment costs. The
government also needs to educate building owners
and investors, increasing their eagerness to develop
distributed solar and make better use of the public
rooftops. “Before, the building owners didn’t see a
need, so even if a solar power firm came knocking,
they wouldn’t be interested. That roadblock is being
cleared now.”

Liu is enthusiastic about the business model: “For
the solar power firms, generation from public build-
ings might be low, but it’s reliable profit.” Govern-
ments, hospitals and universities don’t relocate ev-
ery few years, and can be relied upon to pay their
bills. Business and factory owners, in contrast, may
use less electricity in a quiet period, or even close
down. And if bills aren’t paid, it’s the investors that
lose out.

Public buildings have only limited roof space. Peng
Peng holds that a county government will only
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The key to developing distributed solar is expansion on the rooftops of
industrial, co cial and residential buildings
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have control over several thousand square metres
of rooftop space — ten thousand, at most. “Even if
you reach the 50 percent coverage proposed by the
NEA, that’s a limited amount of power generation.”
She emphasized that the key to developing distrib-
uted solar is expansion on the rooftops of industrial,
commercial and residential buildings.

Will these new trials promote that? She doesn’t ex-
pect to see the trials alone make much difference
— it will depend largely on profitability.

Installations on industrial and commercial build-
ings are either entirely for the company’s own con-
sumption, or excess generation is sold to the grid.
Residential installations come in a third variety too
— where all power generated is sold to the grid. On-
site consumption is the most profitable process, as
it removes the need to buy power from the grid at
business rates. When power is sold to the grid, the
benchmark coal power tariff is paid, which is lower. Li
Hui, founder of Adzar Energy, a distributed solar so-
lutions provider, said that in Shanghai large industrial
companies pay 0.80 CNY per kWh during the day,
which they can save by generating their own elec-
tricity. Power sold back to the grid earns 0.41 CNY
per kWh.

In neither case are market mechanisms fully in play.
Peng Peng points out that reform is required to gen-
erate more enthusiasm for distributed solar. The
existing system, where sold power can only enter
the grid, should be changed to allow generators to
deal directly with nearby consumers. That, she says,
would make distributed generation more profitable,
reducing financing costs and bringing many more
projects online.

Li Hui doesn’t expect the trials to have much impact
on his business, saying that Adzar Energy specialises
in distributed solar installations for industrial and
commercial facilities on city outskirts, and has also
worked on residential installations. Government-
controlled rooftops primarily belong to state-owned
enterprises or government institutions, he said.

But he does think the trials will make more build-
ing owners realize they have a social responsibility
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to generate green and renewable energy. The NEA’s
document sets targets for distributed solar instal-
lations on industrial and commercial buildings, and
residential buildings in rural areas. Li said: “All com-
panies will see that, sooner or later, they’re going
to end up with solar panels, and the government
encouragement may mean those who saw it as un-
profitable get on board. That means we can win new
business as the policy rolls out.”

Monopoly concerns?

Droves of local governments have applied to run tri-
als, but small and medium-sized enterprises have
some concerns. One commenter on the NEA web-
site asked how the government would protect the
interest of small-scale solar installers, who are at
risk of being frozen out as county governments sign
up with larger firms.

The NEA replied that trials should be run competi-
tively, rather than as monopolies, and be market-
led, with all suitable companies able and encour-
aged to participate in bidding.

The NEA also pointed out that local governments
can choose whether and how many trials to run, and
that there is no requirement to gain NEA approval.
The reply also explained the government’s role: it is
to coordinate resources, rather than take over the
entire process. The building owners should choose
contractors freely, via the market. Also, the trials
should not cause any ongoing approvals processes
or grid connections to be paused or delayed.

The publicly available data so far shows that most
local governments have opted to use state-owned
enterprises to develop distributed solar. But as few
such enterprises have previously done this in their
own right, many are choosing to cooperate with pri-
vate firms. “Currently | haven’t heard of any local
governments signing exclusive agreements which
lock other firms out,” said Li Hui.

This article was first published on the website
www.chinadialogue.net
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Installation of solar photovoltaic panels on the roof of the Honggiao
Railway Station in Shanghai
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