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Foreword by UN-Habitat

Known as the “urban goal”, Goal 11 of the Sustainable Development Goal (SDGs) aims to “make cities and hu-
man settlements more inclusive, safe, resilient and sustainable”, with its specific target 11.a to “support positive
economic, social and environmental links between urban, peri-urban and rural areas by strengthening national
and regional development planning”. The New Urban Agenda also emphasized the importance of leveraging the
opportunities for sustainable development within the urban-rural continuum, and the integration of SDGs into hu-
man settlements and urban planning at multiple levels and scale, including peri-urban and urban/rural settlements
planning.

Despite worldwide urbanization acceleration, by 2020 more than 40 per cent of the world total population are still
living in rural areas. The great and unleashed potential of a circular and dynamic circular economy cannot be ne-
glected. To meet the carbon neutrality targets announced by governments, thorough investigation is needed to
find net-zero carbon pathways for rural areas. Under the multiple pressures of socio-economic development, envi-
ronmental pollution control and carbon reduction targets, the challenge of rural development and energy transition
is drawing high attention.

In 2019, a joint team of UN-Habitat in collaboration with Tongji University produced the Net-Zero Carbon Village
Planning Guidelines for Yangtze River Delta Region. | am pleased to see the ten principles set out in this report
have now been implemented by the Dinghai District of Zhoushan City on a local village revitalization programme,
in collaboration with Tongji University. They developed the strategy of low-carbon-oriented development and revit-
alisation of Dinghai’s villages, supported by 45 detailed indicators under ten aspects and four major categories.
Economic, social and natural resource conditions of the villages were analysed under their current carbon emis-
sion status. Furthermore, a number of pilot projects were deployed and promoted in 79 villages of the district, on a
variety of issues.

As an island region, Dinghai District is at the forefront of addressing climate change. | appreciate that the report
explains Dinghai’s emissions footprint and its exposure to extreme weather. The pathways and cases of rural re-
vitalisation and zero carbon development in Dinghai District of Zhoushan City can provide valuable experience for
rural low-carbon development in other small islands and coastal areas.

Bruno Dercon

Officer-in-Charge, UN-Habitat Regional Office
for Asia and the Pacific

Foreword by Zhoushan City

The rural revitalization strategy of China is crucial to achieving modernization in agriculture and rural areas, as
well as to fully realizing socialist modernization and the accomplishment of the Second Centenary Goal. In 2020,
rural population in Zhoushan accounted for around 34% of the total registered population. Making agriculture a
promising industry, farmers an attractive profession, and rural areas a comfortable and prosperous home is what
many Zhoushan people yearn for. Zhoushan city is sparing no effort to build a model of rural revitalization on the
sea island under the scenario of common prosperity, and has embarked on beneficial explorations and practices
through the implementation of “Five Major Actions,” including deepening the high-quality development of agricul-
ture, improving the overall quality of the rural areas, realizing common prosperity for farmers and rural areas, pro-
moting digital reform in agriculture, rural areas and farmers, and invigorating agriculture and rural areas.

As the city of a thousand islands, Zhoushan takes the lead in taking actions to respond to climate change, which
is highly forward-looking for its own development. Compared to the mainland areas in the Yangtze River Delta, the
island areas have relatively scarce resources, such as freshwater, energy, and food. Therefore, water supply securi-
ty, food security, tourism, local economy and human health are more vulnerable to the impacts of climate change.
In 2020, China made a solemn commitment to the world to “strive for peaking carbon dioxide emissions before
2030 and achieving carbon neutrality before 2060,” which further strengthens our confidence and determination to
pursue net-zero carbon rural development.

Against this backdrop, Dinghai District of Zhoushan City takes the lead in responding to the national call and pro-
motes rural revitalization under the goal of “net-zero carbon”. It actively explores green, low-carbon, and sustain-
able rural development models. The low-carbon transformation to facilitate rural revitalization is in line with the
natural resource endowment, industrial structure characteristics, and future development goals of rural areas in
Zhoushan.

Cooperation with UN-Habitat and Tongji University provides international perspectives, professional advantag-
es and comprehensive support for the practice of rural revitalization under the net-zero carbon goal in Dinghai.
Dinghai fully considers various rural characteristics and establishes a systematic and differentiated approach to
promoting net-zero carbon rural revitalization. Through the preparation of carbon emission inventories in villages,
comprehensive research on rural industries and population development trends, Dinghai has classified 79 villages
into four categories: Integrated Development Villages, Tourism-oriented Villages, Agriculture-based Villages, and
Service-oriented Villages. Subsequently, strategies for promoting rural revitalization under net-zero carbon have
been developed from four aspects: energy and resource utilization, low-carbon industrial development, low-carbon
rural lifestyle, and governance. 10 categories with 46 development indicators have been proposed to promote
the implementation of rural revitalization practices. These measures have made positive progress in pilot villages
of Dinghai, such as building a net-zero carbon science popularization exhibition hall in Xinjian Village, promoting



low-carbon and sustainable homestay tourism industry in Xinluotou Village, reducing carbon emission intensity
in animal husbandry industry through renewable energy utilization like photovoltaic and biogas in Yandun Village,
developing a light-driven circular water project in Maao Village, and increasing the proportion of renewable energy
use in the redevelopment of agricultural market in Miaocun Village.

In the future, Zhoushan will continue to deepen the multi-stakeholder cooperation model among international or-
ganizations, academic institutions, local governments, and various enterprises, to bring new ideas, technologies,
talents, and platforms to rural areas, and to continuously promote rural revitalization under the net-zero carbon

goal, and fully build beautiful rural villages in the new era.

Jianming Jiang

Former Member of CPC Zhoushan Municipal Committee
and Deputy Mayor of Zhoushan
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Executive Summary

vi

To deliver the United Nations' 2030 Agenda for Sustainable Development and the Paris Climate Agreement, significant
resources have been devoted to urban decarbonization and preferential policies have been made, and cities have seen
many low-carbon transformation and development practices. Despite urbanization acceleration, the urban-rural gap is
still significant worldwide, particularly in developing countries. How to respond to the challenges of climate change in
revitalization and development calls for more attention in rural areas.

Villages in the island region are at the forefront of addressing climate change, and the exploration and practice of their
net-zero carbon development path has strong representative and practical significance. Compared with the mainland
area, the islands are relatively short of fresh water, energy, food, and other resources, and the economic and social
development mainly depends on the supply from outside of the island, so they are more vulnerable to the impact of
climate change on water supply security, food security, tourism, local economies, and human health. At the same time,
the island has great potential to develop and utilize renewable energy, a strong willingness to improve the environment

and develop tourism, which is conducive to promoting a green and low-carbon development model.

Dinghai District of Zhoushan, Zhejiang Province, China, pioneered in seeking rural revitalisation under the net-zero
carbon goal. Based on a broad investigation, this report evaluated the planning and development in Dinghai, analysed
and presented typical cases, summarized key experience, to provide a solution of low-carbon development of rural
areas in the island.

Dinghai’s practice in promoting rural revitalization under the net zero carbon goal is summarized as the 3S path as fol-

lows:

Status

Understanding the situation of carbon emission and development stage in detail is fundamental to making plans and
taking actions. According to the trends of industrial development and demographic characteristics of the 79 villages
in Dinghai District, the villages are classified into four types, namely, Integrated Development Village, Agriculture-based
Village, Tourism-oriented Village and Service-oriented Village. Based on calculation standards of home and abroad
and considering the data availability, this report develops a carbon calculation model for the villages in Dinghai, and
summarizes its characteristics of carbon emission as follows:

1) In 2020, the net GHG emission of all villages in Dinghai is 614,900tCO,e, of which GHG emission is 690,300tCO,e
and carbon sequestration is 75407.94tCO,e. Energy consumption (electricity, LPG, petrol) contributes 93.25% of the
emissions.

2) The per capita carbon emission in rural areas in Dinghai is 2.53tCO,e, which is significantly lower than that in urban
areas with 8.63tC0O.,e. Analyzing the per capita emission intensity of 21 typical villages, it is found that the carbon
emission intensity is closely related to the type of rural industry and the development of public services. Due to the

high energy consumption of industrial and agricultural industries, the Per capita emissions of Integrated Develop-
ment Villages and Agriculture-based Villages are higher, which are 0.92~5.31tC0O,e and 0.92~6.94tCO,e, respec-
tively. While the carbon intensity of Tourism-oriented Villages and Service-oriented Villages are 0.90~3.80tC0O,e and
0.83~1.35tC0O,¢, respectively, which are lower. However, with the development of tourism and living standard, carbon

emissions are expected to increase in these villages too.

3) In terms of the sources of carbon emissions in typical villages, the emissions from industrial and agricultural
production account for 12%-84% of the total emissions of Integrated Development Villages and 38%-85% of Agricul-
ture-based villages. And the emissions mainly come from agricultural processing and energy consumption such as
electricity, diesel, and gasoline. Adjusting the industrial structure, Electrification of equipment and clean energy will
reduce carbon emissions. Household and public facilities contribute 14-90% of the total emissions of Tourism-based
Villages, and 54-94% of that for Service-oriented Villages, including the LPG used for cooking, petrol used for transpor-
tation, and electricity used by public facilities. Electrification of household equipment and vehicles, as well as sharing
of public facilities will help cut the emissions.

Strategies
According to local characteristics and development needs, this report developed 46 detailed indicators under ten as-
pects and four major categories, namely, energy and resource, low-carbon industry, low-carbon lifestyle, low-carbon

oriented governance, for the strategy of low-carbon-oriented development and revitalisation of Dinghai's villages.

1) Energy and resource. Dinghai mainly relies on coal for energy supply, to meet diversified and dispersed needs. It
also has great potential of wind, solar, and biomass power. Water supply and waste treatment are dependent on the
mainland, which consumes much energy. 14 indicators are established on renewable energy, water cycle and solid
waste treatment.

First, to promote renewable energy, and increase its stability and use efficiency by smart microgrid. Secondly, to in-
crease the capacity of rainwater harvesting, and water recycling. Moreover, to reduce garbage generation and promote

recycling of organic waste as well as sustainable consumption.

2) Low-carbon industry. Under the net-zero carbon goal, industry upgrade needs to balance economy development
and low-carbon emission. Large scale agriculture sectors of Dinghai, such as farming and aquaculture, generate rela-
tively low carbon emission per GDP, while smaller-scale sectors including stock farming have higher carbon intensity.
With the development of tourism, the carbon emission is expected to increase. Twelve indicators on agriculture and
tourism are put forward in the model.

Firstly, to increase the efficiency of energy-water-food cycle, promote renewable energy and recycling of water and sol-
id waste, and to create low-carbon agriculture brands. Secondly, based on current agricultural resources, to promote
training and catering service and outdoor activities as well as low-carbon travelling.

3) Low-carbon lifestyle. Insufficient service facilities and inconvenient mobility still exist in Dinghai, particularly in
remote villages. Newly built houses have higher carbon emissions during construction, while old houses have higher
emission during operation due to their malfunction of insulation. Thus, 13 indicators were identified to cover fields of
land use and transportation,., operation of building, and building materials.

Firstly, to increase the accessibility of public services and e encourage walking inside the village. Secondly, to promote

vii
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electrification of vehicles between city and villages, as well as inter-villages. Thirdly, to improve the environment of
new public buildings including government buildings and tourism facilities. Fourthly, to make full use of idle building
and reduce carbon intensity in the whole lifecycle of building, as well as encourage the use of recyclable and low-car-

bon materials.

4) Low-carbon oriented governance. Carbon inventory has been made for 21 villages in Dinghai, which are 1/4 of the
whole district. Experts from UN Habitat and Tongji University have provided referential experience, strategy advise,
and technical support. A governance model needs to be established at different levels. Seven indicators on aware-

ness-raising and management of emission inventory have been initiated.

Firstly, to mainstream low-carbon concept and practice into daily life and tourism, to encourage the participation of
local residents, tourists and urban residents. Secondly, to cultivate a Dinghai brand of low-carbon education, and
promote the role of rural area in adapting and mitigating climate change. Thirdly, to keep improving the accounting
and reporting of rural carbon emission inventories, build a regular evaluation mechanism for this workflow, and build

grass-roots teams to support rural construction.

Smart Actions

Under the guidance of existing strategies, relevant departments of the Dinghai District government and local rural gov-
ernance sectors cooperated to promote the construction of net-zero carbon. Through field investigation, this report
selected 30 cases from four aspects: energy and resource, low-carbon industry, low-carbon lifestyle, and low-carbon

oriented governance.

1) Circularity of resources and renewable energy. Mamu Island and Changbai Island deployed wind mills to make use
of abundant wind and solar power (Case 1-3); Xinjian Village installed a smart micro-grid with wind-solar-storage (Case
1-1); Miaogiao Village installed PV roofs in its wet market (Case 1-2); Maao recycled water and rainwater with Xikeng
for villagers’ daily life (Case 1-4), and water recycling in public toilets with PV installed roof (Case 1-5). In agriculture
activities, Shuoyuan Vegetable Co-operative used ditches around their farm to collect rainwater (Case 1-6); In terms
of recycling solid waste, Dinghai started to recycling pesticide bottles and mulch films for all villages (Case 1-7). and
Huasheng Ranch reused their pig manure for organic fertiliser and supplied their own power with methane and PV

panels (Case 1-8).

2) Low-carbon industry. To help the transition to low-carbon development of local agriculture, Dinghai Bureau of Ag-
riculture and Rural Development has built a carbon emission management platform, to help cultivate the local brand
“Dinghai Shan"(Case 2-3); By means of projects such as renewable energy utilization, organic fertilizer composting,
reclaimed domestic wastewater for field irrigation, insulation performance improvement, and a zero-carbon digital
platform, Yiran Farm endeavors to establish a zero-carbon farm (Case 2-1); Xuwang Aquafarm reduced their water
and energy use efficiency with better management for their shrimp production (Case 2-2); Xinjian Village explored
crafts making based on fishermen culture(Case 2-4); Xin Qing Nong Fruit and Vegetable Cooperative in Maao Village
provided agriculture education for local students and companies (Case 2-5). To promote low-carbon tourism, Dinghai
designed a tour route with electric vehicles (Case 2-9) and protected the carbon sink of forest in the newly developed
tourism area (Case 2-6); Dinghai Tourism Development company linked the hiking routes of different villages and pro-
moted outdoor activities which attracted numerous visitors (Case 2-8); Mijing Hostel also developed camping sites
with a sustainable, low-impact way (Case 2-7).

3) Encourage a low-carbon lifestyle. Dinghai government encourages villages to make low-carbon development plan.

Huangsha Ao invited experts from Tongji University to make the plan of rural revitalisation (Case 3-1), with a net-zero
carbon goal including spatial planning, facility improving, low-carbon building design and tourism activity design (Case
3-2); Xinjian improved their spatial planning that villagers and tourists can reach service facilities easily, and designed
transit parking area with solar powered car chargers in Huangsha Ao tourist area (Case 3-3); Maao Village also set
up centralised parking area to create a nocar walking environment (Case 3-4); To reduce a lifecycle carbon emission
reduction, Dinghai made use of available building, to convert old barracks into hostels (Case 3-5); Mijing Hostel also
converted abandoned houses into hostels (Case 3-6), while Lost Villa employed smart energy management system

for their tourist rooms (Case 3-7).

4) Enhance the capacity of low-carbon governance. By inviting a third party to provide professional consultancy,
Dinghai used a multi participation governance mechanism (Case 4-1); Dinghai invited companies to jointly organise
net-zero “Beautiful Countryside Week” (Case 4-2); Package-free stores promoted sustainable consumption (Case 4-3);
local finance institutes provided “zero carbon loan” service (Case 4-4); Xinjian Village built a net-zero exhibition hall for
tourists and villagers (Case 4-5); All levels of governments organised training sessions to raise the public awareness

A

Dinghai's strategies and practices under the net-zero carbon goal is an active response of island villages to the glob-

of low-carbon lifestyle. (Case 4-6).

al climate crisis. In November 2021, eight villages including Xinjian Village in Dinghai are listed as provincial level
Net-zero Model Villages, occupied 80% of all the selected villages in Zhoushan City and received further support from
Zhejiang Province. The 3S path of Dinghai encourages active participation from multiple stakeholders, including the
government, companies, organizations, and the public, which laid a solid and broad ground for the delivery of the 2030
Agenda. The strategy and practices of Dinghai can also provide experience for the development of similar island ar-
eas.

Aerial view of Dinghai Disttict©People's Government of Dinghai District
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Despite worldwide urbanization acceleration, 43.85 percent
of the world total population is still rural. While urbanisation
and urban growth is the main engine of economic develop-
ment, most of the world’s low-income population still live in
rural areas and mainly rely on farming, livestock, aquaculture
and other agri- cultural activities to make a living. Strength-
ening urban-rural linkages is essential for sustainable human
settlement development.

It's undeniable that cities hold significant power in mitigating
climate change. However, while most resources and policies
are on cities’ development and its carbon reduction potential,
rural area is getting much less attention, neglecting rural is

also the key to many Sustainable Development Goals (SDGs),

R T e s
. i

Africa Eastern and Southern
World
East Asia & Pacific

China

South Africa

European Union

ek S L PR L e e e

Latin America & Caribbean
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ute to rural revitalization, education for all, gender equality
in rural areas, water safety, promotion of renewable energy,
sustainable communities, responsible consumption and
production, as well climate actions. The New Urban Agenda
also emphasized the importance of leveraging the oppor-
tunities for sustainable development within the urban-rural
continum. 7

Many member states are fastening national efforts against
climate change by passing carbon neutral commitments and
legislations. The outcome document of COP26 climate ne-
gotiations in November 2021, first ever included standalone
article about fossil fuels. Although with softened language
at last minute, the document states “the phase-down of
unabated coal power and of inefficient subsidies for fossil
fuels”. Member states also committed to firm up the global
agreement to accelerate action on climate this decade, in-
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including climate change.

Urban-Rural Linkages are nonlinear, diverse urban-rural in-
teractions and linkages across space within an urban-rural
continuum, including flows of people, goods, capital and
information but also between sectors and activities such as
agriculture, services and manufacturing. In general, they can
be defined as a complex web of connections between rural
and urban dimensions. In fact, many global development
agendas put urban-rural linkages in emphasis. Known as
the “urban goal”, Sustainable Development Goal 11 aims to
“make cities and human settlements more inclusive, safe,
resilient and sustainable”, with its specific target 11.a to
“support positive economic, social and environmental links
between urban, peri-urban and rural areas by strengthening
national and regional development planning”®. Moreover,
healthy and productive urban-rural linkages can also contrib-

I ——— 63.2%

43.8%

N 39.3%
I 38.6%
I 32.6%
I 25.0%
I 18.9%

. 17.4%
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Figure 1-1-1 Percentage of rural population by continent in 2020 (Source: World Bank)

cluding halting and reverse deforestation by 2030, reducing
methane emissions by 2030, ending the sale of internal com-
bustion engines, and the United States and China pledged to
boost climate cooperation over the next decade, all of which
created a new era of low zero carbon development opportu-
nities for urban and rural area.
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1.2 Rural revitalisation under the
net-zero carbon goal

A village that is both socially and economically revitalised,
and at the same time with net-zero carbon emission, is
perfectly aligned with the concept of circular economy that
decouples resource from development. In fact, to build a
net-zero carbon village provides enormous opportunities for
rural revitalisation. The growth of economy and well-being
can only come from better resource and energy efficiency,
from increased investment to green innovation and higher
ecosystem service value, which, on the other hand, bring
about new economic growth entry points for sustainable ru-
ral revitalisation.

Every village, due to its geographic and demographic char-
acteristics, economic structure and development status, is
different from each other in terms of revitalising. Under Chi-
na’s carbon neutral target in 2060, many places have started
reforms in their development path. There are numerous
research studies on how urban area can better decarbonise.
However, the practice and lessons learned from rural area
are largely missing. Since 40% of the Chinese population are
still living in rural area, the lens should be put there as well.
Agriculture structure can be optimized according to resource
distribution and global warming potential, while energy struc-
ture can be upgraded by utilising more renewable energy.
Moreover, tertiary industry including eco-tourism and edu-
cational activities can be promoted to create more job op-
portunities. It would be useful to examine on the strategies
of villages with different practices that may provide valuable
cases for other rural areas to discuss and exchange.

1.3 Net-zero carbon village
planning guidelines

Since 2018, UN Habitat and Tongji University started to work
together to focus on a special area in China, the Yangtze
River Delta, for its net-zero village planning. The report on
Net Zero Carbon Village Planning Guidelines: Yangtze River
Delta, China® analysed zero carbon village as a prototype of
future sustainable rural settlements, and developed ten key
principles for zero carbon village design, provided a frame-
work from economic, social, and in particular, environmental
perspective. The principles are:

1. Climate data and greenhouse gas inventory
2. Well-connected mixed-use nodes

3. Heating and cooling

4. GHG emissions

5. Renewable energy sources

6. Water cycle

7. Solid waste

8. Energy, water, food and waste cycles

9. Employment opportunities and leisure
10.Ecological awareness

The principles are also contextualized in the report in three
selected villages in the delta, among which is Xinjian Com-
munity of Dinghai District, Zhoushan City. Based on the
report, with third party’s consultation, Dinghai District further
expanded the contextualized village to all of its 79 villages
and the ten principles into 46 specific targets, extended the
efforts of rural revitalization and zero carbon village. The
79 villages have been grouped into Model Villages, Demo
Villages and Pilot Villages. While Model Villages needs to
implement all ten principles and Demo Villages needs to im-
plement one or two of the principles.
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2.1 Dinghai as a unique case

Countries and cities on the island have unique development
paths. Marine resource is drawing more and more impor-
tance on the national agenda, making island the forefront
to marine development and a special link between urban
and rural areas. Island villages face challenges of limited
freshwater resource and unreliable energy supply. "In China,
villages locate on islands have been developing rapidly in re-
cent years, with changing land use and economic structure,
as well as increasing energy demand.

On the other hand, island cities are among the most vulner-
able hotspots against climate change. As indicated by the
WHO report Human Health and Climate Change in Pacific
Island Countries, “climate change in the Pacific is threaten-
ing the health of Pacific islanders, as well as economic and
social development”. Agriculture and fishery output will be
affected by climate-induced natural disasters and rising sea
levels in long term. Water and energy security will also be
at risk. Thus, human health is vulnerable, along with water,
energy, infrastructure, tourism, natural ecosystems, fisheries,
forestry and agriculture.

Therefore, to revitalise island villages, shifting to circular
economy with a low-carbon development path is the only
sustainable option in the context of limited resources. Island
villages have a unique opportunity and challenge to combine
net-zero carbon target with revitalisation efforts.

Dinghai District of Zhoushan City in Zhejiang Province, Chi-
na, is a typical island area at the East China Sea. Dinghai is
facing this opportunity and challenge of decoupling resource
and energy consumption when developing industries includ-
ing agriculture, aquaculture and tourism while improving
infrastructure and villagers’ well-being. Dinghai has come up
with its climate change mitigation and adaptation strategy,
and made a scientific-based roadmap for low-carbon devel-
opment. The case studies and lessons learned during this
process will provide invaluable experience for other small is-
lands and developing states with similar context. Moreover,
rural revitalisation under net-zero carbon target will also en-
courage urban companions, through interactive urban-rural
linkages, to reinforce more vigorous efforts in achieving the
carbon neutrality together.

4 | Rural Revitalisation under the Net-zero Carbon Goal, Dinghai, Zhoushan, China

2.2 3S-Pathway to promote
rural revitalisation under the
net-zero carbon goal of Dinghai

Smart Actions
Take measures

Strategies
Make plans

Figure 2-2-1 3S-Pathway to promote rural revitalisation
under the net-zero carbon goal of Dinghai

The 3S-Pathway to promote rural revitalisation under the
net-zero carbon goal of Dinghai can be summarised as be-
low:

Status: to know the facts

Understanding the situation in detail is fundamental to mak-
ing plans and taking actions. Facts include basic information
on social and economic development, environment factors,
as well as analysis of the carbon inventory, carbon emis-
sions status, carbon sinks, and the key sectors with emis-
sion reduction potential in the process of development. This
section will be described in detail in Chapter 3 of the report.

Strategies: to make plans

The strategy for rural is designed to promote rural revitalisa-
tion and reflect the requirements of net zero carbon at the
same time. Dinghai District invited Tongji University, a pro-
fessional third-party institution, to make the strategy based
on PSR analysis and combine it with the ten principles pro-
posed in the Net Zero Carbon Village Planning Guidelines:
Yangtze River Delta, China by UN-Habitat. The joint team
developed a strategy for energy and resource use, industrial
development, lifestyle as well as governance. This section is
elaborated on in Chapter 4 of the report.

Smart actions: to take measures

Guided by the strategies already in place, Dinghai District has
promoted the construction of a net zero carbon village from
top-down, where the district government works together with
village leaders, state-owned enterprises, private enterprises,
non-government organisations, and villagers. This report
collects outstanding cases of low-carbon development in vil-
lages of Dinghai, which are also divided into four categories
according to different strategies, as presented in Chapter 5.

2.3 Method and scope for
accounting carbon emissions

2.3.1 Method for accounting

The overall carbon emissions status of the villages in Ding-
hai District was calculated and analysed. Model Villages
and Demonstration Villages were selected to make carbon
emission inventory and to explore their carbon emission
characteristics from Integrated Development Village, Ag-
riculture-based Village, Tourism-oriented Village and Ser-
vice-oriented Village which represent different demographic
characteristics and industrial types, were selected to make a
thorough carbon inventory carry.

The method to calculate carbon emissions in Dinghai em-
ployed the carbon emission of villages in Yangtze River Delta
region ™, the Provincial GHG Inventory Guidance in China "%,
Zhejiang Province GHG Inventory Guidance "%, and Global
Protocol for Community-Scale Greenhouse Gas Emission
Inventories (GPC) by the World Resource Institute (WRI) 7.

The factor for each GHG first refers to Zhejiang Province
GHG Inventory Guidance", then the Provincial GHG Invento-
ry Guidance in China™, and the GPC.

2.3.2 Boundary of accounting

According to Global Protocol for Community-Scale Green-
house Gas Emission Inventories (GPC), the above-listed car-
bon emission can be divided into Scope 1, 2 and 3 according
to whether it’s directly or indirectly emitting.

Scope 1: Emission that happens within the boundary of rural
area, e.g. nature gas combustion for cooking and heating,
fuel combustion from villagers, agriculture and forestry.

Scope 2: Indirect emission from purchased energy.

Scope 3: All the other indirect emissions that are included
in Scope 2, which can be considered as upstream emis-
sions (raw material production, cross-boundary travel
and purchased goods & service) and downstream emis-
sions(cross-boundary travel, waste treatment and used
goods & service).

Travel distance in the villages is rather short, thus GHG emis-
sions from fuel-powered transport are included in Scope
1 and GHG emissions from electric transport are included
in Scope 2 in the accounting. Given the availability of data,
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Figure 2-3-1 Three scopes of GHG accounting
(Source: GHG Protocol)

Scope 3 only considers the emissions from waste treatment
in this report.

With all the above consideration, carbon accounting in this
report consists of the following four sectors:

1.Energy: energy consumption from residential, industrial,
commercial, agricultural and public service activities, such as
household electricity consumption, electric vehicle charging
and the use of LPG, gas and natural gas for heating, cooking
and transportation. Combustion of petrol and diesel in indus-
trial activities, commercial services, agricultural production.
Electricity consumption in public service facilities, such as
street lighting, sewage treatment facilities, government build-
ings, schools and hospitals.

Energy consumption consists of electricity use and fuel use.
Electricity emissions fall under Scope 2 and emissions from
local fuel use falls under Scope 1.

2.Agriculture: emission from the growing process of agricul-
tural cultivation and the disposal of various types of waste
including paddy rice (CH,), other farmlands(N,0), enteric
fermentation (CH,) and manure management (CH, and N,0),
which are included in Scope 1 since all agriculture activities
happen locally.

3.Waste incineration: Since waste in Dinghai are collected
and not treated locally, emissions from waste are included in
Scope 3.

4.Forestry: Only carbon intake from the forestry and emis-
sion from land use change is excluded, so it’s included in
Scope 1.

In compiling the carbon emission inventory for rural areas
in the entire Dinghai district, the main factors taken into
consideration include the rural electricity consumption,
the use of diesel fuel for agricultural purposes, the yield
of agricultural products, and the rural resident population,
based on the statistical yearbook of Dinghai district in 2020 .
As for the compilation of typical village carbon emission
inventories, the calculation is limited to the administrative
boundaries of the village, excluding emission activities on
non-village construction land'. There are industrial parks,
wharfs, and warehousing facilities that mainly serve the de-
velopment of the city in the non-village construction land of
Dinghai’s rural areas.

Therefore, the GHG inventory of Dinghai consists of energy
activity (fixed and mobile fuel consumption) from ScopeT,
electricity consumption from Scope2 and waste incineration
from Scope3.
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2.3.3 Data source

The data for the carbon emission in Model Villages and
Demonstration Villages was obtained mainly through sur-
veys, and interviews with villagers, village managers and
enterprise. District level data is obtained from Dinghai Statis-
tical Yearbooks, as well as field investigation. The question-
naire is shown in Table 2-3-1.

Energy activities: Data on electricity consumption of Model
and Demonstration Villages were mainly obtained through
the electricity company, and other consumption data such
as diesel, petrol and natural gas was obtained through sur-
vey on residents and companies. The Dinghai districtwide
data for electricity and diesel came from the Dinghai District
Statistical Yearbook (2020), and other energy use was ex-
trapolated based on Model and Demonstration Villages.

Agricultural activities: Data of Model and Demonstration Vil-
lages was provided by the village office. Data on agricultural

activities for the whole district were obtained from the Ding-
hai District Statistical Yearbook (2020).2"!

Waste treatment: In Model and Demonstration Villages, the
data of household waste was mainly obtained from the sur-
vey on residents and village office, and the data of hazardous
waste is obtained from the survey on companies. District
level data was estimated from Model and Demonstration
Villages.

Forestry: Data of forestry activities was from village statis-
tical records. For the data of tree (arbor) stock, reference
is made to the proportion of tree (arbor) stock is 71.09% of
forest land, accord- ing to the “Bulletin of Forest Resources
and their Ecological Value in Zhejiang Province” and the unit
area storage of nat- ural tree (arbor) forest is estimated at
80.51m*/ha.!"”
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Survey on villagers

Survey on companies

Survey on village managers
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Table 2-3-1 Data source

Type of emission

source

Data source at village Data source at district
level level

Electricity Scope 2 Power companies Statistical yearbooks
Residential o
Estimation from Model and
Fuel Scope 1 Survey . -
Demonstration Villages
Household activity
Electricity Scope 2 Power companies Statistical yearbooks
Transportation o
Fuel Scope 1 Surve Estimation from Model and
P y Demonstration Villages
Fuel Scope 2 Power company, survey on
companies
Cultivation Electricity Scope 1 Survey on village managers
Growing process Scope 1 Survey on village managers
Fuel Scope 2 Power company, Survey on
companies o
Agriculture activity ~ Aquaculture Statistical yearbooks
Electricity Scope 1 Survey on village managers
Fuel Scope 2 Power company, Survey on
companies
Livestock Electricity Scope 1 Survey on village managers
Growing process Scope 1 Survey on village managers
Electricity Scope 2 e company, S Statistical yearbooks
companies
Food processing Fuel (production) Scope 1 Survey on companies /
Fuel (transportation) ~ Scope 1 Survey on companies /
Indugtnal af“.’ com- Electricity Scope 2 RO AL SIREar Statistical yearbooks
mercial activity companies
Other Fuel (production) Scope 1 Survey on companies /
Fuel (transportation) ~ Scope 1 Survey on companies /
Com_mercrc_al _and Electricity Scope 2 R SOMPETES, A7l Statistical yearbooks
service activity companies
. Survey on villagers and com- Estimation from Model and
Domestic waste Scope 3 . . -
panies Demonstration Villages
Solid waste Hazard waste Scope 3 Survey on companies /
Sludge Scope 3 Survey on companies /
Public service
Government Electricity Scope 2 Power companies
Collective economy  Electricity Scope 2 Power companies Statistical yearbooks
Infrgstructure e Electricity Scope 2 Power companies
service
Carbon sink Standing forest stock Standing forest stock Scope 1 Survey on village managers  Statistical yearbooks
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2.4 PSR analysis of Dinghai and
strategy for rural revitalisation

Dinghai uses PSR model® to analyze Dinghai's situation in
terms of rural revitalization in order to make scientific-based
targets and strategies.

The pressure of building a net-zero carbon village comes
from the challenge of developing rural economy and reduc-
ing carbon emissions. Like cities, villages are also in need of
improving infrastructure and well-being, to reverse the pop-
ulation loss and care for the aging group. Although carbon
emission may seem less worrisome in rural area when we
talk about transportation or buildings in the cities, the main
rural industries, including agriculture, forestry and aquacul-
ture, are actually important sources of greenhouse gases.
The agriculture, forestry, and other land use (AFOLU) sector
is responsible for 25% of anthropogenic GHG emissions
mainly from deforestation and agricultural emissions from
livestock, soil and nutrient management. For example, nearly
40% of greenhouse gas (GHG) emissions in Latin America
were from AFOLU sector in 2008. Agriculture alone contrib-
uted 15% GHG emissions in China in 2014. Rural area has a
tremendous potential to mitigate climate change.

P

Preassure

Rural revitalisation,
climate change
mitigation and

adaptation

O

State

Demographic and
economic
structure

Carbon inventory

The analysis on the state, which covers economic, social
and environmental aspects, gives scenario setting for choos-
ing pathways for rural revitalization. To revitalize the rural
villages under a net-zero carbon goal, the analysis needs to
include not only conventional indicators like demographic
and industrial features, but also localized greenhouse gas
inventory.

Responding to the pressure based on the current status,
measures must be taken from industries, energy structure,
local lifestyle, and governance. Low-carbon development of
rural industry needs to consider the current industrial base
and its carbon reduction entry points, in order to increase the
local income without heavy resource input and high emis-
sions. To encourage traditional rural lifestyle that is usually
frugal on resource and energy, the infrastructure needs to
embed with low-carbon ideas as well to diminish environ-
mental impact as much as possible. Energy and resource
for rural area can stand relatively separate from the urban
energy system, by renewable energy from local resource
and recycling.At the same time, effective governance can be
achieved through a specialised professional team and im-
plementation strategy, to mobilise every stakeholder to take
actions.

Response

Roadmap of rural
revitalization
under net zero
carbon goal

Figure 2-4-1 PSR analysis for rural revitalisation under the net-zero carbon goal

2.Pressure-State-Response (PSR) model were developed by Rap-
port and Antony Friend in the 1970's, then applied and promoted by
OECD and UNERP. It can clearly describe existing pressure, the state
of affairs and in turn calls for intentional response , which provides a
way to articulate scenario with indicators.
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2.5 Method of case studies

The assessment of case studies first introduces basic infor-
mation of each case, including the location, implementer and
related SDGs and net-zero carbon village planning principles.
The concept of design provides the context and techniques
applied in the case, and how the concept of net-zero carbon
is embedded in each case.

Environmental benefits were evaluated in both qualitative
and quantitative ways. Carbon reduction benefit is based on

Regional Grid Baseline Emission Factors of 2019 Emission
Reduction Project China, released by the Ministry of Ecology
and Environment of China.

Finally, according to the UN's Net-zero Carbon Village Plan-
ning Guidelines and the requirements of rural revitalization
in China, suggestions for optimization and improvement are
put forward for the project.

Environmental Suggestions to
benefits improve

Figure 2-5-1 Case evaluation flowchart

Table 2-5-1 List of case studies

Type of case studies m
1-1

Renewable energy 1-2

13

1-4

Energy and resource Water cycle 1-5
1-6

Solid waste b

1-8

2-1

Low-carbon agriculture 22

2-3

2-4
2-5
2-6
Low-carbon leisure activity and  2-7

tourism 2-8

2-9

3-1

Low-carbon oriented spatial S

planning 33

Low-carbon lifestyle 34
35
3-6
3-7
41
42

Low-carbon industry Synergies between industries

Reduce lifecycle carbon
emissions of buildings

Multiple participation 43

Low-carbon oriented

governance 4-4
4-5

Ecological awareness 46

Name | Pae |
Wind-solar-storage micro-grid system 44
Village farmers’market using new energy 46
Cengang wind mill 49
Xikeng water circulation system 50
Eco restroom with PV installed roof 52
Store rainwater for irrigation 54

Collection and recycling of pesticide bottles and mulch 56
films

Reuse livestock waste 57
Low-carbon aquaculture through better management 60
Low-carbon aquaculture through better management 64
Branding of “Dinghai Shan” and build integrated carbon 66
emission management platform
Integrating fisherman culture to develop handicrafts 68
Educational activities on the farm 69
Protect carbon sink in tourism development 70
Develop camping site 71
Promote hiking and other outdoor sports 73
Provide electric vehicle tour for tourists 75
Low-carbon oriented spatial planning 76
Spatial planning to optimise service distribution 79
Transit parking lot for hostels 81
Set up centralised parking area for a car-free village 83
Convert old barracks into hostel 84
Convert vacant houses to hostel 86
Sound management of energy in hostel 87
Professional insights from third-party 89
Net-zero “Beautiful Countryside Week” 90
Delivering the concept of sustainable consumption with 91
packaging-free stores
Green finance 92
Practice and pilot of net-zero carbon villages 93

Ecological awareness/knowledge training for government 9%
staff
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3.1 Basic information of Dinghai
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Figure 3-1-1 Location of Dinghai District
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Figure 3-1-2 Rural and urban population of Dinghai
(registered permanent population)
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120454
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Figure 3-1-3 Rural and urban population of Dinghai
(resident population)

Located in Zhoushan city, Zhejiang Province (Figure 3-1-1),
Dinghai District has 128 islands with a combined area of
1444km? (568.8 km® of land and 875.2 km? of sea). It has a
coastline of over 400km. There are 79 villages in this district
under 11 street offices. Farmland covers 7710 hectares, and
forest covers more than 22,000 hectares. Villagers mainly
rely on agriculture, aquaculture, tourism, building and con-
struction, and manufacturing. Quite a number of villagers
migrate to cities to work.

More local people prefer living in cities. In 2019, the regis-
tered permanent population in Dinghai was 399,400, with
39.18% rural population. According to the 2020 National
Census, the resident population in Dinghai is 502,100, while
rural occupies 24.09%.

Rural areas differ in their natural, social, and economic
characteristics. Therefore, based on the rural characteris-
tics, the existing 79 villages in Dinghai district have been
classified into four types: Integrated Development Village,
Agriculture-based Village, Tourism-oriented Village and Ser-
vice-oriented Village. The current classification of rural areas
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Village Classification (Current)
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Figure 3-1-4 Classification of rural areas in Dinghai District
(Current Situation)
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takes their specific characteristics into account (as shown in
Figure 3-1-4), as well as the development goals of different
rural areas with the urban-rural development plan® in both
the short and long term. For instance, villages that are close
to cities will further urbanize, while villages with abundant
resources will develop their tourism resources, village with
less population will be merged in the future, which are con-
sidered by an adjustment to the classification of rural areas
(as shown in Figure 3-1-5).

Integrated Development Village refer to the villages in the
suburban areas and around Chengguan Town, where the in-
frastructure is well-equipped, the population is concentrated,
the transportation is convenient and the overall development
level is high. These villages have the advantage of being able
to demonstrate the construction of a net-zero carbon village
in all aspects.

Agriculture-based Villages have a good agricultural devel-
opment base, with large-scale agricultural industries, includ-
ing agricultural planting, fishery and livestock. Fishery and
livestock consume relatively high amounts of energy and
can be combined with renew able energy and technological
innovations to explore ways to reduce carbon emissions. At
the same time, agriculture can be combined with service in-
dustries such as education and tourism to increase farmers’
income and raise the average land value.

Tourism-oriented Villages rely on the current natural land-
scape as well as historical and cultural resources, which can
tap into the local cultural heritage, and focus on developing
cultural tourism, and related supporting service industries.
Some villages are currently facing the challenge of popula-
tion loss. While promoting local culture, carbon emissions
in development, construction and operation phase should
be minimized. Pedestrian prioritised plan can be adopted in
the plan, while preserving the nature carbon sink. Relatively
low-carbon cultural and creative industries such as handi-
crafts and tourism should be introduced to increase employ-
ment.

Service-oriented Villages still have a large number of per-
manent residents who are engaged in agriculture and other
activities on an individual basis, but the village does not have
distinctive industrial characteristics and its main function is
to provide supporting services and residential facilities. They
need to focus on low-carbon household aspects, further im-
proving the quality of the living environment, the accessibility
of service facilities and public transport.

3.The Planning (Zoning Planning) of Dinghai District, Zhoushan Ar-
chipelago New District
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Figure 3-1-5 Classitication of villages in Dinghai District
(Planning Vision)

15



3.2 GHG Inventory analysis

3.2.1 GHG Inventory analysis of villages in Dinghai

According to the calculation, the net GHG emission of all vil-
lages in Dinghai is 614,900tCO,e, of which GHG emission is
690,300tCO,e and carbon sequestration is 75407.94tCO.e.
Energy activities contribute the most emission, while waste
treatment contributes the least. Details of each sector can
be found in Table 3-2-1.

Among energy activities, electricity consumption has the
highest emission (80%). Apart from energy consumption
from industrial activities, household consumption is the
main source of GHG emissions. Villagers usually use diesel
for transportation, which contributes 12% of all emissions.

Table 3-2-1 GHG emission of different sectors in Dinghai (including carbon sink)

GHG emission 643,705.05 3,0604.73 -75,407.94
Net GHG emission 614,907.59
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Figure 3-2-1 Carbon emissions/sequestration of different sectors for all villages in Dinghai
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3.2.2 GHG Inventory analysis of selected villages

Based on the carbon inventory of 21 villages including the
Model Villages and Demonstration Villages, all the villages
are divided into four types, namely, Integrated Development
Villages, Agriculture-oriented Villages, Tourism-oriented
Villages and Service-oriented Villages, in order to analyse
carbon emission intensity and provide scientific bases for
low-carbon policy making.

01 Total emissions

Comparing the carbon emission of selected villages (Figure
3-2-2), most villages have higher carbon sequestration than
carbon emissions. Among them, Wulian Village, Hongjia Vil-
lage, Xinjian Village, Damao Village and Chengbei Village are
already net-zero due to their large forest, and few residents.
In general, Integrated Development Villages have higher
carbon emissions, and Service-oriented Villages are usually
lower.

Integrated Development Villages have relatively high total
carbon emissions with a wide range of types. Due to the
presence of large rural enterprises and being the regional
administrative center, Miaogiao Village and Ma’'ao Village

18000
14000
10000
o,
@]
g 6000
5 L i -
B8 2000 g @ = 0= m — R
Q
5 Ffil:z01:11
8 P " "*njpp-"
= -2000
c
@
c
.0 -6000
8
§
- -10000
2 8 §%535 28§ ¢
© o = = = [%]
© g = 2 8 N 2 5 5
= 54 -
Integrated Tourism-oriented Village
Development
Village

H Household
m Agriculture

Yandun

have higher total emissions with a larger proportion of in-
dustrial emissions. Lixi Village, also a regional administra-
tive center, has already incorporated industrial enterprises
within the boundary into industrial complex management.
As a result, the proportion of public service emissions is
relatively high while industrial emissions are relatively low.

Tourism-oriented Villages have low overall emission levels.
Some villages have developed tourism projects such as
homestays based on convenient transportation and natural
landscapes, such as Xinluotou Village. Some villages have
high carbon sinks due to their fewer residents but abundant
natural resources. A few types of villages have achieved neg-
ative carbon emissions, such as Wulian Village and Xinjian
Village. There are also villages that promote their cultural
characteristics and have a long history with relatively high res-
ident populations, resulting in higher life services emissions,
such as Ziwei Village, Jinshan Village, and Liuxing Village.

Agriculture-oriented Villages have a large variation in total
carbon emissions. The total emissions are closely related
to the main agricultural types of the village, such as Yandun
Village which mainly engages in animal husbandry, result-
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Figure 3-2-2 GHG emission and sequestration of the four types of villages

Rural Revitalisation under the Net-zero Carbon Goal, Dinghai, Zhoushan, China | 17



ing in the highest total emissions. Dongfeng Village has
agricultural product processing enterprises, contributing to
relatively high emissions. Hou'an Village is dominated by
aquaculture enterprises, resulting in high emissions. Howev-
er, villages like Damao Village and Tuanjie Village which fo-

02 Carbon intensity

Emission intensity is measured by the carbon emissions per
capita of the resident population (Figure 3-2-3). Household
emissions per capita are the sum of household and transpor-
tation. Total emissions per capita are the total rural carbon
emissions per unit of resident population.

The per capita total emissions of Dinghai is 2.53tCO,e per
person, which is much lower than the average value of that in
Zhejiang Province and Zhoushan City (8.63 tCO,e per person).
The emission intensity varies significantly across villages,
affected by industrial types, agriculture types and public ser-
vice level. Among them, Integrated Development Villages and
Agriculture-based Villages have higher carbon intensity, which
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cus on agricultural planting have the lowest total emissions.
Service-oriented Villages have low overall emissions levels.
Total emissions are strongly associated with the population
of the village's service sector, such as Gaoxie Village having
the highest emissions due to its higher population.

is 0.92~5.31tC0O,e and 0.92~6.94 tCO,e per person. Due to
the industrial and agricultural sectors having relatively high
energy consumption and various types, the carbon emissions
intensity of these two types of rural areas is considerably
greater and also shows great variability. The carbon intensity
of Tourism-oriented Villages and Service-Oriented Villages are
0.90~3.80tCO,e and 0.83~1.35tCO,e per person, respectively.
Currently, the per capita carbon emissions intensity is relative-
ly low. However, with the rising living standard and the devel-
opment of tourism, the value will probably increase.In terms of
per capita household emissions, all villages have a value be-
low 2tCO,e/person, which is very small. There is no significant
difference between the four different types of villages.

4 6 8 10

Per capita emission in rural area (tCO,e/person)

M Per capita emssion (household)

Per capita emssion (total)

Figure 3-2-3 Carbon intensity of different villages
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03 Source of carbon emissions

The sources of carbon emissions are divided into four cat-
egories according to the type of human activity, with resi-
dential living comprising home living and transport travel.
Agricultural production includes farming, aquaculture and
livestock farming.

Integrated Development Villages are centered around life
and industry. There is a rich mix of emission activities,
including rural industry, daily living, agriculture, and pub-
lic services. Among them, the industrial manufacturing
emissions of Mao'ao Village and Miaocao Village account-
ed for 62% and 83%, respectively. While the emissions in
Lixi Village are primarily from residential living and pub-
lic services, accounting for 74% and 14%, respectively.
In order to reduce emissions, corresponding measures
can be proposed targeting industrial enterprises, agricul-
tural production, public services, and residential living.

Tourism-oriented Villages have a relatively high propor-
tion of commercial and service industries. In addition to
serving the villagers, it also has tourist service facilities for
visitors. Residential and public facilities contribute 60% of
the emissions. With the development of rural tourism, pro-
posals for low-carbon tourism development are needed.

Agriculture-based Villages have a relatively high share
of carbon emissions from agricultural activities, as
well as the processing and manufacturing of agricul-
tural products, which occupies 29%-84% of the total
emissions. There is a need to propose emission re-
duction measures for different types of agriculture.

Table 3-2-2 Source of carbon emissions
(based on human activities)

I
Household Residential
Travel
Agriculture Cultivation
Aquaculture
Livestock
Industry Food processing
Manufacturing
Commerce and service
Public service Solid waste treatment
Government and institutions
Collective economy

Infrastructure services

The structure of emissions in Service-oriented Villages is
similar, mainly from residential and living, public services,
and together generate 46%-87% of the total emissions. Car-
bon reduction strategies need to be proposed for residential
life and public facilities.

The structure of emissions in Service-oriented Villages is
similar, mainly from residential living, public services and a
small amount of agricultural cultivation. Among them, resi-
dential living and public services together generate 88%-94%
of the total emissions. Carbon reduction strategies need to
be proposed for residential life and public facilities.
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Figure 3-2-4 Percentage of emission source
(based on human activities)
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The sources of carbon emissions are divided into three cat-
egories according to the type of emission behaviour, energy,
agriculture and waste incineration. Energy use consists of
electricity consumption and fuel combustion, while agricul-
ture includes methane emissions from rice paddies, nitrous
oxide emissions from agricultural land, as well as methane
and nitrous oxide produced in animal gut and waste.

In terms of emission activities, the main source of rural
emissions is electricity consumption, especially in Integrated
Development Villages and Agriculture-based Villages where
industrial and agricultural industries are more developed. In
the context of carbon neutrality, clean power will greatly pro-
mote the process of reducing emissions in rural areas, and
electrification of equipments will also fasten the efforts.

Secondly, carbon emissions from LPG and petrol. LPG is
mainly used for cooking and petrol is mainly used by villag-
ers to travel and business transport. Promoting the electri-
fication of all kinds of household equipments and vehicles,
as well as the sharing of public facilities can greatly reduce
carbon emissions.

For Agriculture-based Villages, carbon emissions from
agricultural processes depend on the type of agricultural
industry. Rice cultivation in farming and livestock breeding
produce large amounts of methane, which has 21 times the
greenhouse effect of CO,.

Table 3-2-3 Source of carbon emissions
(based on emission activities)
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Energy use Electricity
Fuel (gas, LPG, nature gas,
petrol, diesel)

Agriculture Rice paddies
Farmland
Animal gut
Animal waste

Waste incineration Household waste
Hazardous waste
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04 Household emissions

The main categories of carbon emissions from residents
are household and travel, and are predominantly driven by
household activities. In most villages, household emission
has a carbon emission share of 50% to 90%. The proportion

of travel in Agriculture-based Villages is less than 20%, while
Integrated Development Villages and Tourism-oriented Vil-
lages have more residents and tourists, thus with more travel
needs, accounting for a higher proportion of emissions.
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Figure 3-2-6 Emissions from household

05 Agriculture emissions

In agricultural production, the factors that determine car-
bon emissions are mainly the type and scale of agriculture.
Carbon intensity per unit area in agricultural production of
farming is less than that of aquaculture, which is further
less than that of livestock[16]. In most villages, agriculture is
dominated by self-reserved land cultivation, and agricultural
production emissions are relatively low. However, in Agricul-
ture-oriented Villages, such as the Yandun village, there are
large-scale livestock and poultry farming enterprises where

the agricultural emissions can far exceed any other rural
area. Among the Agriculture-based Villages, Damao Village,
Dongfeng Village and Tuanjie Village are engaged in rice cul-
tivation on a larger scale. As rice produces a large amount
of methane, its total carbon emissions in agricultural pro-
duction are relatively high. Houan Village and Wulian Village
have many in aquaculture enterprises, and the large amount
of energy consumed in aquaculture generates a high total
carbon emission.
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Figure 3-2-7 Emissions from agriculture
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06 Industrial emissions

The carbon emissions from village industries reflect the de-
velopment of the secondary and tertiary industries in villag-
es. After comparative analysis, the level of industrialization
is higher in Integrated Development Villages, among which
Miaogiao Village and Maao Village have higher emissions
from industrial manufacturing and need to reduce the emis-

sions of industrial enterprises. The total emissions of food
processing and manufacturing in Dongfeng Village, which is
an Agriculture-based Village, are relatively high. Tourism-ori-
ented Villages and Service-oriented Villages basically do not
have large manufacturing enterprises, emissions are mainly
commercial and service industry.
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Figure 3-2-8 Emissions from industry

07 Emissions from public service

In terms of public service, the main sources of emissions are
solid waste management, government agencies, and infra-
structure. Villages with a high resident and tourist population
respond with higher total carbon emissions. For example,
Xinjian Village attracts over 400,000 visitors per year, thus
the emissions from waste are high. It is necessary that gov-

3 700

S 600 I

< 500

2 400

(<]

‘2 300 I I

£ 200 I

(3]

EEERRE il

£ 0 [ = |

8 g § 2 3 § ¢ 5 5 2
T o T 8 53 © 2
g = 3 % = £ 5
hD c -
= P
Integrated . . )
Development Tourism-oriented Village
Village

Yandun B0

ernment and tourism facilities to have a good demonstration
effect of energy efficiency and renewable energy use, while
promoting local treatment and sustainable consumption of
organic waste in villages to reduce the amount of waste dis-
posal.
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Figure 3-2-9 Emissions from public service
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04

Strategies:
Plan-making




4.1 Strategy on energy and resources

Energy and resources relevant net-zero carbon village plan-

ning principles include:

Thriving Principle 1: Climate data and greenhouse gas inventory 1) Principle 5 (renewable energy),
businesses o ; 2) Principle 6 (water cycle),
Principle 2: Well-connected mixed-use nodes 3) Principle 7 (solid waste).

o . . The specific PSR analysis is illustrated as in Figure 4-1-2.
. Principle 3: Heating and cooling
Pleasant living

environment
Principle 4: GHG emissions

Principle 5: Renewable energy sources

Principle 6: Water cycle Q e

Effective
governance

Principle 7: Solid waste
Principle 8: Energy, water, food and waste cycles

Principle 9: Employment opportunities and leisure

Pressure
Development need

- High dependency
- Low efficiency

S E
Current energy and
resource system

- Renewable

energy resource

- Demand
- Management of

water and waste

Response
Policy measures

- Promote

renewable energy

- Improve the efficiency

of water recycling

- Waste recycling

Principle 10: Ecological awareness

Figure 4-1 Interrelationship between net-zero carbon goal and rural revitalisation Figure 4-1-1 PSR analysis on energy and resources

Aiming at a thriving business, a pleasant living environment
and an inclusive society with effective governance and pros-
perity, the strategy of China’s rural revitalization is based on
the current development opportunities and challenges of
rural areas in China, which covers a comprehensive revital-
ization across industry, talents, culture, ecosystem and insti-

tutional management®”.

The revitalization of industry through thriving business is the
backbone of rural development and in achieving the net-zero
carbon target. The industry needs to shift away from conven-
tional energy-intensive mode by optimizing structure. Eco-
system revitalization is the common requirement for overall
development in order to embed environmental sustainability
into every sector. At the same time, natural environment
needs to be protected and treasured. A sustainable rural re-
vitalization cannot be achieved without every local villager's
participation through their low-carbon lifestyle and produc-
tion practices. Prosperity, that everyone in the rural area can
improve their livelihood will attract more young people to
stay. Most importantly, effective governance that involves all
stakeholders and third party is the key to securing a sustain-
able revitalization.
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4.1.1 Pressure

01 High dependence on mainland

Due the dispersed location of many islands, Dinghai is highly
dependent on the grid from mainland to make sure villages
on every island have stable power supply. Compared to cit-
ies, household and production activities are more decentral-
ized.

To have a stable and low-carbon energy supply for future
development and, villages in Dinghai need to act on their
own advantages to enhance self-sufficient energy through a
distributed clean energy supply system.

02 Low efficiency of resource utilization

Challenges also arise from water supply and waste treat-
ment sector. The freshwater for Dinghai is from the nearby
city of Ningbo through pipes, which causes high energy con-
sumption during transportation and low level of water se-
curity, for remote islands in particular. On the main island of
Dinghai, inorganic solid waste can be collected and treated
in centralized plant, while that on remote islands need to be
transported to the mainland.
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01 Renewable energy

Power generation in rural Dinghai is still from burning coal.
As indicated in Figure 4-3, the power generated in 2019 for
Dinghai villages is 973.46 million kW-h in total, of which
862.40 million kW-h, nearly 90% is from thermal plant, while
wind mill and waste incineration generated 65.10 million and
45.95 million kW-h, respectively.

4.72%

= Coal
= Wind

= |ncineration

Figure 4-1-2 Power generation of Dingha

Wind, solar and biomass resource are actually abundant in
Dinghai and provide a huge unleashed potential. The wind
speed of Dinghai is between 6.89m/s~7.67m/s. Global Hori-
zontal Irradiation all year round is between 1680~1724kW-h/
m?, which makes it a category Il (very rich) area with sunlight.
Various agriculture and forestry activities also provide signif-
icant amounts of biomass. Estimation of biomass standard
coal can be found in Table 4-1-1.

02 Water resource

Dinghai is an area of severe to extreme water scarcity, with a
water resource per capita of 591m?. Drinking water is piped
from the closest city, Yaojiang of Ningbo, with some local
reservoirs. Water supply on the main islands is connected
through pipes, while remote island can only supply water
from reservoirs after treatment. Water security is challenged
by extreme weather conditions.

There are three ways to treat wastewater in rural Dinghai:

1) for villages with lower pipe laying costs or villages with
larger population, connect drainage pipes with urban drain-
age system that leads to urban wastewater treatment plants;

2) for remote islands with small population density, waste-
water is treated through sedimentation tanks and PKA pro-
cess and discharged or used for irrigation;

3) for villages visited by many tourists, the waste water,
which has a high concentration of nutrients, needs to be
treated through oil separator, regulation, A0 and sedimen-
tation, before being used for irrigation.

03 Solid waste

Household waste and construction waste are sorted before
centralized treatment. Household waste on remote islands
needs to be transported first to the main island. Agriculture
waste, livestock excrement and waste from seafood pro-
cessing are reused by farmers and factories due to their high
biomass. Straws and manure are put back to farmland. Sea-
food processing waste can be made into feed.

Table 4-1-1 Estimation of agriculture and forestry residue to standard coal

Corn straw
Wheat straw
Rice straw
Soybean straw

Fruit tree branches from pruning

243
10
777
612
1134
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4.1.3 Response

01 Make full use of renewable energy
to improve energy self sufficiency

Based on energy demand and resource distribution, Dinghai
can make full use of renewable energies including wind,
solar, biomass and hydropower. Energy-intensive users like
aquaculture and livestock farms can apply solar panels and
wind mills. Government can also provide consultancy for vil-
lages who want to adopt renewable energy.

02 Improve stability of renewable energy system
by smart micro-grid

To improve the stability of renewable energy, water reser-
voirs can be used for pumped storage of solar and wind
power. Photovoltaic and solar-thermal can be applied in
public building and tourist facilities. Parking lots can deploy
photovoltaic solar shelves, solar-storage-charging system,
smart micro-grid based on its demand for electric cars.

03 Enhance rainwater harvesting capacity and
increase water recycling while decreasing energy
consumption for water supply and treatment

Rainwater harvesting capacity can be enhanced by fixing
and expanding village-level reservoirs. It is encouraged that
villagers and farm owners to collect rainwater from water
ditches and tanks for flushing and irrigation. Household
wastewater can be recycled and reused from ditches along
farmland and orchard.

04 Explore a comprehensive solid
waste management system.

Organic waste can be recycled locally on the farmland with-
out transporting to centralized treatment plant, which will
reduce the energy consumption and carbon emission from
transportation and incineration. Agriculture straws compost
can be applied innovative with higher efficiency and avoid
taking too much space. Selling agriculture products in bulk
and without package can also reduce waste.

Table 4-1-2 Relevant policies of Dinghai

Renewable energy Use solar panels in building;

Use solar panels in building;

Increase solar power in agriculture and livestock business;

Increase the use of methane and biomass;

Provide consultancy for installing solar power;

Promote the use of solar thermal;

Build 4 or more smart micro-grids.

Water cycle Increaser rainwater harvesting and storage capacity by 20% of the water reservoir in villages
(doesn't include district level reservoir or ponds);

Decrease household water (tap water) consumption by 5%;

Increase water recycling rate to 18% for villages of distributed wastewater treatment;

Encourage on-site treatment instead of building drainage system accordingly, and decrease energy

consumption per unit by 20%.

Solid waste treatment  Achieve 100% organic waste reclamation;

Achieve 100% reclamation of sludge (except bar screen) from distributed wastewater treatment;

Increase the recycling rate of pesticide bottle and mulch film to 50%.
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4.2 Strategy on low-carbon industrial

development

Industry relevant principles include:

1) Principle 8 (energy, water, food and waste cycle);

2) Principle 9 (employment opportunities and leisure);

3) Principle 10 (ecological awareness).

The specific PSR analysis is illustrated as in Figure 4-2-1.

P

Pressure
Development need

- Economic growth

- Employment

- Low-carbon
development

O

State
Industrial development
status

- Agriculture

- Aquaculture

- Husbandry

- Rural tourism

Response
Policy measures

- Integrate all industries
- Sustainable

agriculture

- Low-carbon

technology

Figure 4-2-1 PSR analysis on industrial development

4.2.1 Pressure

01 Balance between economy,
industry and low-carbon

To provide similarly attractive jobs to young people, industry
in rural areas needs to reform. The development of Dinghai's
primary industry has to shift to circular economy which may
find a balance between growth and the net-zero carbon goal.
For example, agriculture needs to embrace innovation and
climate-smart solutions to provide not only steady income
but also minimum environmental impacts.

02 Loss of labour force

Many villages around the world are facing the challenges
of aging society and population loss. Without attractive job
opportunities, young people will and have to move to cities.
Industrial development is fundamental to creating employ-
ment and energizing the society.

Among the working-age population, 57% are based in Ding-
hai, while the rest are migrating to other cities, in which 33%
are basically absent for the whole year round. Labour loss in
Dinghai is critical.

® | ocal labour
= Migrant labour (temporary)

= Migrant labour (all year round)

Figure 4-2-2 Local and outflow labour force of Dinghai
(registered permanent population)
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01 Main industry in rural Dinghai

The main industries in Dinghai are agriculture, aquaculture,
fishery, husbandry, as well as tourism and handicrafts. La-
bour loss is a major challenge.

Among the industries in Dinghai, aquaculture contribute the
biggest share to local economy, followed by agriculture. Hus-
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bandry is diminishing in recent year, while forestry has the
lowest share. Although hit by the pandemic in 2020, tourism
has been growing fast, with a peak season from May to No-
vember, and a low season from January to April.
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Figure 4-2-3 Proportion of industry value of agriculture, forestry, husbandry and aquaculture
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02 Low-carbon level of different industries

In terms of the sources of carbon emissions, ranches pri-
marily emit carbon through their consumption of electricity
and fuel. These resources are mainly used for insulation of
agricultural buildings, automated control systems, support-
ing staff livelihoods, as well as the consumption of diesel
fuel during long-distance, high-frequency feed transportation
and for heating agricultural buildings.Aquaculture farms
have a high water consumption including water pumping
and treatment. Carbon emissions from crop farming mainly
come from irrigation, storage and transportation.
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Figure 4-2-5 Carbon inventory offour typical
agriculture activities

4.2.3 Response

01 Apply low-carbon technology for
sustainable agriculture

Agriculture is a dominant industry in Dinghai with a large
scale of different food products, and a relatively low carbon
emission per unit. Livestock is less popular but with a high
carbon emission. These industries both have a huge poten-
tial of redesign for circularity. An enhanced water, energy and
food cycle can improve production efficiency, reduce energy
and water consumption and promote recycling. Utilisation of
renewable energy can also help shifting traditional agricul-
ture to efficient and sustainable agriculture, with a low-car-
bon brand.

02 Explore the integration of the primary, secondary,
and tertiary industries to increase local income,
and reduce carbon emission

Per capita output needs to be increased with lower carbon
emissions. Industry needs to provide more job opportuni-
ties to attract more talents. The interlinkages between first,
second and third industries including farming and fishing
culture, handicraft, training and education, local cuisine, out-
door activities can be explored to diversify local economic
structure.

03 Promote low-carbon rural tourism

Tourism needs to be promoted with more attractions under
zero-carbon target. Public transportation, touring on foot, en-
ergy saving hostels and low-carbon outdoor activities can be
implemented.

Table 4-1-2 Relevant policies of Dinghai

Agriculture Reduce the frequency of changing water of aquaculture and reduce water consumption by 10%;

Reduce energy consumption per capita by 25%;

Reduce water consumption for irrigation by 23%;

Reduce water consumption of husbandry by 10%, and all farms with an annual output of more than 10000
pigs need to install water-saving facilities;

Achieve 100% reclamation of fecal sewage in all large-scale livestock farms;

Initiate zero carbon label/certification of Dinghai products

Culture and tourism All vehicles for tourism are electrics;

Achieve net-zero in tourism development projects;

Develop low-carbon outdoor leisure activities;

Increase the income of villagers engaged in cultural and tourism industry in the off-season;

Encourage the combination of primary and tertiary industries to increase income;

Develop creative industries that enables remote working
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4.3 Strategy on low-carbon
rural lifestyle

Lifestyle relevant net-zero carbon village planning principles
including:

1) Principle 2 (well-connected mixed-use nodes),

2) Principle 3 (heating and cooling),

3) Principle 4 (hidden GHG emissions from buildings) .

4.3.1 Pressure

01 Carbon emission and energy consumption
from improved living standard

Increases in income of local villagers, returned migrated
workers and tourists will boost higher demand for infra-
structure and living standard. The lack of accessible and
user-friendly service facility needs to be tackled.

02 Reduce hidden carbon emissions in building
and construction

The need for comfort may cause higher energy consump-
tion. Service facilities may also lead to more transporta-
tion volume. Reasonable spatial planning of facilities and
low-carbon transportation vehicles are of high importance.

Pressure Y E
Development need Current lifestyle

- Increased living - Building

Response
Policy measures

- Zero carbon

standard
- Energy demand
- Service demand

structure/material building
- Heating/cooling - 15 -mins life cycle
- Distribution of

service facility

Figure 4-3-1 PSR analysis on rural lifestyle
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- Mining area A
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Township

[ Administrative boundaries km Public transportation system in rural Dinghai includes bus

0 12525 5 75 10 and piers. To set a 400m radius again, bus system can cover
50.02% residents of the whole area, which still needs to be
further expanded. Some of the remote islands have limited
public transportation options, only through private boats to

Figure 4-3-2 Distribution of public bus stations, piers and 400 meters service coverage connect with the main island.
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02 Service facilities

Service facilities of Dinghai can be divided into four types:
food retail, community retail, daily service and community
service provided by government (Figure 4-3-2). Density of
service in urban areas is obviously higher than that in rural
areas.Dinghai provides sufficient service for the whole area e
from the admin centre and community service centre, while

insufficiency still exists on remote islands. 7
Considering the mountainous landscape of Dinghai, many
villages have very different altitudes. Distance on the map
is sometimes longer than walking. On 400m radius (15 min-
utes walking), many service centres cannot be reached by
50% of the residents®, as recommended in the Net-zero Car-
bon Village Planning Guidelines. The four service facilities
cover main centre villages while remote villages mainly rely
on local facilities.

Table 4-3-1 Service provided by all four facilities

Types of service facility [Contents ©

I Baiquan

Supermarkets, food stores
Type | Food retail selling agricultural products and
convenience stores

Clothing stores, farmers' markets,

Type ll Con)munltcy hardware stores, pharmacies,
retail service
bookstores
Banks, gyms, health clubs, fitness
. . studios, barber shops, laundries, dry
Type lll Daily Service
cleaners, restaurants, coffee shops,
snack bars
«  Type I:Food retail
. . * Tpye I1:C ity retail i
Adults and senior care, nurseries, pye om‘n‘fm A retatl service
community hospitals, community *  Type II: Daily service
or entertainment centers, cultural +  Type I'V: Goveronment and community service fafcilities
and artistic facilities (museums, Land Use Type
Government
and perforr_nance centers, etc_.), Urban area N
TypeVl  community educational facilities, family I Port and Wharf arca
. entertainment places (theatres and .
service : Bl Mining arca
i sports places), government offices .
facilities S : . : Township
providing public services, police — k1
i i i | | Administrative boundaries
stations and fire stations, post 0 12525 5 P '5 10

offices, public libraries, parks and
social service centers

Figure 4-3-3 Distribution of four types of service facilities in Dinghai
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03 Different construction types

Based on field investigation and data collection, it is found
that buildings in Dinghai are mainly single or two-storey, with
a living area of 90m? and 220m?, respectively. Single-storey
buildings are mainly made of wooden-stone structure or
brick structure, two-storey buildings are mainly brick struc-
ture and brick-concrete structure.

Dinghai is located at the largest alluvial delta, the Yangtze-
River Delta, with a marine monsoon subtropical climate (hot
and humid summers, cool and dry winters). Villagers install
air conditioners in their bedrooms for heating and cooling.
Building types with different requirements on heating and
cooling area are shown in Table 4-3-2.

Figure 4-3-6 One-storey brick structure

Figure 4-3-4 Coverage area of four service facilities

£
o Figure 4-3-5 One-storey wood/stone structure Figure 4-3-7 Two-storey brick structure
0
M~
wn
Table 4-3-2 Percentage of different types of building and the heating/cooling indicator
wn
o Type of building m Area of heating/cooling  |Energy consumption per m?
]
o Single storey wood/ 16% Natural stone, wood, gravel, tile, 30m? 17.53 kKW-h/m?
2 g stone structure ? etc. ’
EE: 8
233
g2 g« . . . .
"D T E 28 Single storey brick 39% Brick, natural stone, tile, wood, 30m? 15.77 KW-h/m?
2 F 3 £ % structure concrete, Sand, etc.
- =¢5 - g .
? $E:S 3 3
$8i: f 5 %
-y 2;1 o E ~ " " .
FEEE oz % s
= = - 1 ) .
zrxrz, 52 2% _E
TT3ze & ET L EE
EEEEccEYatgE
g § E °§ g % £ E2 £ £ Two-storey brick/
COUORSEESE < y 31% Brick, stone, steel, concrete, etc.  60m? 11.33 kW-h/m?
I |I 'g I I I I:I concrete structure
=
-
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04 Different construction materials
and insulation properties

In terms of insulation properties, single-storey buildings with

wooden-stone structure has the highest energy consumption ~ 500
level during heating and cooling. Most buildings use clay for %
the outside walls, and windows with single-layer glass/alu- o 4.00
minum alloy, or wooden windows. Doors are mainly single %3/
layer wooden doors. Heat loss is mainly from walls, followed o 300
by doors and windows. g

= 200
Sand, wood and gravel, as construction materials, have small §
global warming potential, and they can be recycled. 2 1.00

2 0.46
05 Lifecyle assessment emissions k- 0.00 oot Oestorer Taostorer Trost
of different constructions g Mooods ok
Heating and cooling contribute the most GHG emissions o stone structure structure  structure ‘S’?rrl‘gtit;
throughout the whole lifecycle of the buildings. Newly built 8 B Hidden emissions per unit area
two-storey ones with brick-concrete structure have a lower S ™ Emissions of operation per unit area

level of emissions due to their upgraded enveloped design,

which is getting popular in Dinghai. Although traditional

buildings with wood-stone structure have small hidden emis-

sion from the materials, the emissions during usage cannot Figure 4-3-8 Lifecycle carbon emissions
be ignored. of different buildings in rural Dinghai

Table 4-3-3 Carbon intensity of construction material and transportation

Type Coating Clay Cement |Lime
brick
0.40 0.80 0.70 0.20 0.10 0.10

Carbon 1.60
emission per
capita (tCO,/t)

One-storey 7.73 1.98 1.92 11.97
wood/stone
structure

(t/building)

One-storey 15.54 1.98 1.08 3.01 1.39
brick structure

(t/building)

Two-storey 25.62 4.85 1.57 6.54 2.30
brick structure

(t/building)

Two-storey 27.72 o515 2.15 8.49 2.55
brick/concrete
structure

(t/building)
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4.3.3 Response

01 Enhance rural service and develop
15 mins life circle

Service planning needs to be enhanced based on demo-
graphic changes and industry development trend. Con-
sidering accessibility by foot, residential area can also be
redesigned to be close to service facilities and public trans-
portation.

A pleasant, safe and convenient walking environment can
help reduce emissions and improve community vitality.
Parking lots can be put at the entrance of community, and to
explore a car-free area. Roads should put pedestrians and
non-motorized vehicles at priority and provide a safe walking
experience. Pedestrians can be improved with plantation
and shelter and provide maximum accessibility.

02 Low-carbon rural transportation system

A complete and low-carbon transportation system should be
built between villages and to the cities. Public bus and ferry
can use renewable energy. Charging systems should also
be deployed to provide convenient charging services. No-go
zone and no-go time can be set to restrict vehicles entering,
and conduct different charges for cars with fossil fuels.

03 Reuse old buildings with new functions and
improve insulation

The needs of tourism for new buildings can be met by con-
verting old and empty buildings, which not only extend their
life cycle, but also reduce carbon emissions from building
new. The insulation of resident building can be improved
through renovation on window and doors, and using of ener-
gy efficient house appliance.

04 Encourage low-carbon material and
new technology

Pilot building can be explored with renewable energy, and
low-carbon materials of local stones, woods and steel that
can be recycled. Insulation can also be achieved through
building orientation for sunlight, to further reduce hidden
emissions.

Table 4-3-4 Relevant policies and measures

More than half of the villages can provide at least two service facilities within 400 m

75% of villagers can reach bus station or pier within 400 m on foot

Land use and transpor-

tation Connect all hiking trails in the district

Keep increasing living wood stock

Build super low emission zero in selected area

Provide at least 200m” area for activities promoting traditional handicrafts in every village

Increase 20% of the energy efficiency ratio for split AC in all buildings

Operation of building Promote comprehensive carbon emission reduction in current buildings

Increase the environment standard for new buildings

Maintain a material recycling rate of no lower than 70%

90% or more construction material of new buildings should be from recycling

Building material

Encourage modern wood structure building

Encourage construction companies to procure equipment that is more environmental-friendly
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4.4 Strategy on governance

Governance relevant net-zero carbon village planning princi-
ples including:

1)Principle 1 (climate data and greenhouse gas inventory),
2)Principle 9 (employment opportunities and leisure),
3)Principle 10 (ecological awareness).

Based on this, the PSR analysis can be found as below:

P O,

Pressure State
Development need Current governance
status

- Effective governance - A preliminary net-
- Low-carbon oriented zero carbon
- Stakeholder development plan
engagement and carbon inventory
- Involving third-party

Response
Policy measures

- Zero carbon focal
point

- GHG inventory

- Multi- stakeholder
approach

Figure 4-4-1 PSR analysis on rural lifestyle

4.4.1 Pressure

01 Effective governance is the fundamental key
to build a successful net-zero carbon village

Effective, daily and detailed management, as well as embed-
ded low-carbon awareness requires participation from all
stakeholders. Sound governance can clarify the conflicts and

opportunities between rural revitalisation and carbon neu-

trality, thus softening conflict points and leveraging opportu-

nities by a comprehensive net-zero oriented mechanism.

4.4.2 State

01 Measures that have already been taken

Dinghai has established carbon inventories for twenty-one
selected villages by the third party based on national and
international carbon accounting guidelines. The inventory
was used to make scenario analyses for Dinghai’s carbon
peak and carbon neutral target, thereby some low-carbon
development strategies were given to the policymakers. The
local government also appointed a small team of net-zero
task force in pilot villages, who is responsible for promoting
the work on the ground. At the same time, experts from inter-
national and domestic institutes, including UN Habitat and
Tongji University, were invited to share case studies from
international communities and provide technical support.

02 The awareness of local government staff
and villagers needs to be improved

However, overall, the governance mechanism for zero-car-
bon rural revitalization in Dinghai is still inadequate. Rural
officials and residents have insufficient understanding of
low-carbon development.
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4.4.3 Response

01 A localized and regular updated carbon inventory 02 Social awareness needs to be raised at all levels

should be established Dinghai needs to build a broader task force with specialists

There is a need to establish a carbon inventory that is local- and third parties on low-carbon development, with aware-

ized and regular updated for carbon accounting, verification, ness raising programmes. Climate change education should

reporting and evaluation. be embedded in all projects and events to mobilize local vil-
lager and tourists.

Table 4-4-1 Relevant policies and measures

Carbon inventory Establish a carbon inventory/emission reporting and monitoring line

Build a net-zero tourist route in every village

Set education area for garbage sorting

Put up a low-carbon lifestyle show room can in the villager's hall
Education for sustain-

able development (ESD)
Promote low-carbon diet

Set education area for garbage sorting

Make climate risk map to raise villager's awareness on climate vulnerable assets

Information technology can be used in all aspects of governance with a service model of Internet+Grid
Information technology Management. Data and information of villages can be collected, analysed, evaluated and managed, for
different purpose of carbon reduction and social economic development.

4.5 Indicator system for
Dinghai’srural revitalisation
under the net-zero carbon goal

Based on the above analysis, an indicator system of "1
mechanism + 10 path ways" was proposed to Dinghai Dis-
trict, focusing on four aspects: energy and resource struc-
ture, low-carbon industrial development, low-carbon lifestyle
and rural governance system, in order to continuously pro-
mote rural revitalisation under the net-zero carbon goal.
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5.1 Case studies on energy and
resource system

5.1.1 Renewable energy

Case 1-1: Wind-solar-storage micro-grid system

Location: Xinjian Village

Related SDGs:

SDG 7: Ensure access to affordable, reliable, sustainable and
modern energy for all;

SDG 13: Take urgent action to combat climate change and
its impacts

Figure 5-1-1-1 Parking lot shed with PV

I

[T

NM [T

Figure 5-1-1-3 Charing and battery for electric cars

Implementor: Dinghai Tourism Development Co. Ltd., Dinghai

Power

Related Principles:
Principle 5: Renewable energy

01 Concept of design

The number of tourists and travellers in Xinjian Village is
high, and there is a great demand for resting, parking and
charging. Dinghai Power makes full use of the space re-
sources of the parking shed roof in the parking lot of Xinjian
Village and installs photovoltaic modules, which shade the
sunlight for vehicles and also provide charging devices for
tourists traveling with electric vehicles.

The north entrance of Xinjian Village is a place for tourists to
gather, rest and take photos. Dinghai Tourism Development
Co. Ltd. combines the resting corridor, large illuminated logo
and bus stops on the small square to build an intelligent
micro-grid system consisting of photovoltaic, wind power,
batteries and lighting. The power generation and storage can
be checked online in real tim.

Photovoltaic and wind power charge lithium batteries during
the day, which supply power for lightning at night. In case
of long cloudy and rainy weather, it can be switched to grid
power. Many visitors may take pictures by the large logo
illuminated low-voltage direct current, to avoid the risk of
leakage from conventional AC power system on rainy days.

Figure 5-1-1-4 Solar roof and wind power at
the entrance of Xinjian Village
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Figure 5-1-1-5 User application of smart micro-grid

02 Environmental benefits

Based on the sunlight conditions, Dinghai District installed
21.6kW of photovoltaic panels at the parking lot of Xinjian
Village, with the most widely used 450W monocrystalline
photovoltaic modules, which can maximize the use of solar
energy. Meanwhile, a set of 60kW fast charging stations and
a set of 15kW slow charging stations were installed near
the PV parking shed. To put the service life of photovoltaic
panels module as 25years, this set can generate 21070kW-h
every year and a total generation of 526750kW-h for 25
years. According to the average carbon emission factor of
Zhejiang Province, which is 0.5264kgCO0,e/kW-h, the annual
CO, emissions can be reduced by about 12.14t.

From the project completion to December 6,2021, the
wind-solar-storage micro-grid system has generated
970kW:-h, with a monthly power generation of 150kW-h, sav-
ing 0.948tCO,e carbon emissions.

03 Suggestions to improve

1) Expand the use of solar energy resources

Solar power can also provide charging for electronic prod-
ucts such as cell phones and rechargeable batteries for tour-
ists, as well as private and public electric cars, and electric
bicycles in the parking lot.

2) Enhance the awareness-raising and seek technical
assistance to promote renewable energy

There are still some misconceptions and biases about roof-
top photovoltaic system. Practitioners of renewable energy
and clean energy can organize training and awareness rais-
ing activities for local residents and government, so that the
public can better understand the advantages of clean energy
and make better use of it.
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Case 1-2: Village fairs with renewable energy

Location: Miaogiao Village Implementor: Xiaosha Street Office

Related SDGs: Related Principles:
SDG 7: Ensure access to affordable, reliable, sustainable and modern  Principle 5: Renewable energy
energy for all. Principle 6: Water cycle

Principle 7: Solid waste

01 Concept of design

Xiaosha farmers’ market is located at Miaogiao Village,
where the town government is. The market has an area of
2242km’, with a 2.8km?” parking area. The market is provid-
ing retail service for local farmers and residents, with a daily
flow of about 300-400 people.

Inside the market, there are 85 stalls selling vegetables,

Figure 5-1-1-6 Inside the market

fruits, meat and fish, and 12 shops along the street.

During the renovation, PV panels have been installed on the
roof of the market, with six electric vehicle charging stations
in the parking area. The power from roof PVs is used for the
daily need of the market and vehicle charging, while the rest
of the power will be transmitted to the main grid.

Figure 5-1-1-8 Sketch of the PV panel installed farmers’ market
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Figure 5-1-1-9 “produce and sell” stalls

Figure 5-1-1-10 Vending machine for biodegradable bags

02 Environmental benefits

1) Renewable energy

The total area of the PV panels is 437.2m” and the installed
capacity is 88.8kWp. Based on the annual effective sunshine
time of 1430.9 hours in Zhoushan and the system efficien-
cy at 80%, the annual power generation capacity is about
101,700 kW-h. Based on an emission reduction factor of 0.69
kgCO,e/kW:-h, this would reduce carbon emissions by 70.17
1CO,e per year.

2) Sustainable consumption

The market has set up “produce and sell” stalls to allow qual-
ified local fruit and vegetable farmers to sell directly in the
season and charge a low stall fee.

|n

The carbon emission from long-distance transportation of
agricultural products sometimes exceeds those from the
food production process. Choosing locally produced food
can reduce the whole life cycle carbon emissions and at the
same time promote local brands and boost the agricultural
industry.

At the entrance of the food market, the management office
provides eco-friendly reusable shopping bags, which are
biodegradable ones made from materials such as corn and
straw.

These bags are available in limited quantities that each per-
son can get two free of charge. This can prevent the vendor
from providing disposable plastic bags and reduce plastic
waste, thus making carbon emissions from solid waste de-
crease and consumptions more sustainable.
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Ecological Parking lot with
retention ponds, permeable paving
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retention ponds
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Road Recycle |
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Road Recycle
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Figure 5-1-1-11 Design of the recycling system

03 Suggestions to improve

1) Establish recycling system

The market generates large amounts of food waste every
day, and uses a lot of water. Food waste recycling and rain-
water reuse system can be established to reduce carbon
emissions from waste transportation, incineration and water
usage.

Food waste from the market and organic waste from public
toilets can be processed and used as organic fertiliser in the
parks and roads nearby.

Rainwater from the roof and car park can be collected and
treated, together with the water from the wells, to provide

Precipitation

lot with

Parkin
%le paving

permea
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RETEE
collector
|
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Figure 5-1-1-12 Design for water recycling

Cleaning water for Cleaning water

garbage station

and bathrooms for wet market

cleaning water for the market, garbage station, toilets and
parking lot. The rest of the water can be used for watering
the garden.

The rainwater from the PV roof is relatively clean and can be
reused after disposal and simple sand filtration. The rainwa-
ter from the ground has more pollutants and can be purified
by permeable paving and ecological retention ponds through
sponge facilities before entering the rainwater pipe network
for reuse.

2) Use of natural lighting

The market already has side windows for natural lighting,
but the interior of the market is still dark. Skylights can be
installed on the roof to make full use of natural lighting and
reduce electricity consumption in the market.

Figure 5-1-1-13 Current side windows in the market
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Case 1-3: Wind Mill of Cengang

Location: Mamu Village Implementer: Longyuan Power

Related SDGs:

SDG 7: Ensure access to affordable, reliable, sustainable and
modern energy for all

SDG 13: Take urgent action to combat climate change and
its impacts

Related Principles:
Principle 5: Renewable energy

01 Concept of design

Wind power is a sustainable and renewable form of energy

that has significantly smaller environmental footprints com-
¥ pared to fossil fuels. With technology advancement, the cost
of installing wind mills and power generation decreased sig-
nificantly. In areas with abundant wind resource, the cost is
lower than that of thermal power.

Using wind power in Dinghai can be an effective way to
achieve carbon neutral. Zhejiang Longyuan Power installed
distributed wind mills of 3MW and put the connect to the
grid.

02 Environmental benefits

To estimate the carbon reduction benefits of the wind power
} in Mamu village, at the estimation of 20 year service life, an-
S " : . nual power output is 9.9 million kW-h. According to the aver-
T L s age carbon emission factor of Zhejiang Province, 0.5264kg
CO,e/kW-h, wind power can reduce around 5211.36tCO,e
carbon emissions. Increase wind power in the energy mix
can also reduce ash, soot and wastewater pollution from
burning coal.

03 Suggestions to improve

1) Partner with private sectors

Dinghai can partner with professional wind investment plat-
form and explore wind resource from offshore, along with
consultation, research, implementation and operation.

e

Figure 5-1-1-15 Model of the wind mill in Cengang
2) Introduce a wind-solar hybrid storage system

Wind and solar can complement each other to provide a
more stable and adaptable supply, together with power stor-
age system.
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Figure 5-1-1-16 Generation capacity
of Cengang wind mill
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5.1.2 Water cycle

Case 1-4: Xikeng water circulation system
of Maao Village

Location: Maao Village Implementor: Maao Village

Related SDGs

SDG 6: Ensure availability and sustainable management of water
and sanitation for all

SDG 15: Protect, restore and promote sustainable use of terrestrial
ecosystems, sustainably manage forests, combat desertification,
and halt and reverse land degradation and halt biodiversity loss

01 Concept of design

The total length of the water circulation system in Maao
village is about 800m, with a height difference of 3.5m. The
widest width is 4m, and the narrowest point is 2m, with an
average width of 3.2m. The reservoir along the system uses
the height difference from upstream to downstream, allow-
ing residents to use and raise a small amount of livestock
and poultry without extra energy consumption while main-
taining the water quality.

The water system flows through four functional sections: the
upstream low-disturbance area, the residential area, the poul-
try breeding area, and the downstream area. The upstream
low-disturbance area uses three dams to intercept leaves,
floating plastics and other solid waste in the ponds. The
bottom of the pond is paved with cobblestones, planted with
local water plants, and the bank is built with filtering walls
and green plants to remove pollutants by efficient indige-
nous bacteria. The residential water area is for residents to
wash clothes, farm tools, kitchenware, and other items in the
stream. The pollutants such as petroleum, organic matter,

Related principles:
Principle 6: Water cycle

suspended matter, ammonia nitrogen, total nitrogenand total
phosphorus from this area are filtered and purified before
entering the subsequent poultry breeding area. At the same
time, filter walls are set up around the residential water area
and poultry farming area to reduce the impact of rain and
surface runoff, and to ensure that water quality is maintained
at the level of Class IV water (except for total nitrogen).

Figure 5-1-2-1 Xikeng water circulation system
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Figure 5-2-1-2 lllustration of Xikeng water circulation system
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02 Environmental benefits

1) Reduced use of tap water

Research data shows the daily average person-time of
washing things in the stream is about 100 times, with an
average water consumption of 100 litres each time, which
can save 10 tons of tap water per day. According to the av-
erage carbon emission factor of Zhejiang Province, which is
0.5264kgCO,e /kW-h, the annual carbon emission saved is
0.5264*3650%1.05=2018kgCO,.

Meanwhile, about 15 ducks are raised in the pond, which dis-
charge 10g of chemical oxygen demand (COD), 1g ammonia
nitrogen and 0.2g total phosphorus per day on average, all
these pollutants can be naturally purified by the system,
which does not require extra energy and at the same time
does not affect the water quality.

2) Tourism/leisure service and ecological awareness

Xikeng shaped the landscape of Maao village, visited by
around 100,000 visitors every year. It not only increased
employment opportunities from tourism, but also provided
ecological education function.

03 Suggestions to improve

1) Maintain the pond landscape ecology through “water stor-
age tank + new photovoltaic energy”

In view of the lack of rainfall during the dry period, a photo-
voltaic water storage upgrading system is set up at the end
of the low disturbance area, and a water storage tank is set
up to ensure that the energy generated by solar photovoltaic
power generation is directly lifted from the storage tank to
75m upstream during the dry period to ensure that the water
level of the pond is maintained above 0.15m to meet the
landscape requirements.

2) Improve management tools

The type, quantity and mode of poultry breeding are con-
trolled in the breeding area, while ecological purification
devices such as artificial floating islands should be installed
downstream of the breeding area to guarantee the water
quality of the pit pond.

Table5-1-2-1 Energy consumption from tap water

. Energy consumption

Water supply from mainland 0.15
Water transportation from reservoir 0.12
Treatment in drinking water plant 0.13
Water transportation from treatment plant 0.15
Wastewater treatment 0.5

Total 1.05

From Ningbo to Dinghai

From reservoir to drinking water plant

Field investigation

From plant to tap

Energy consumption from waste treatment

Lifecycle assessment
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Case1-5: Eco park with water recycling system and
PV installed roof

Location: Maao Village Implementor: Maao Village

Related SDGs

SDG 6: Ensure availability and sustainable management of water and
sanitation for all

SDG 7: Ensure access to affordable, reliable, sustainable and modern
energy for all

01 Concept of design

1) Layout of function areas

The resting point provides a space for visitors and villagers
to rest, socialise with a landscape view. It is also a bus sta-
tion for electric bus tour. The PV-installed roof provides pow-
er for the fountain, water treatment system for the toilets, as
well as electric vehicles.

Auxiliary buildings to the resting points provide baby room
and accessible restroom, which are equipped with hand ba-
sins, direct drinking water facilities and vending machines.
Management and cleaning staff also have their resting place
and equipment rooms.

Public toilets and artificial wetland. The public toilets serve
visitors and residents and are also one of the low-carbon
education places. Water for toilet flushing comes from the
ecological pond, and the drainage enters the ecological pond
after passing through the purification equipment and the ar-
tificial wetland at the north of the resting points.

The eco pond provides a recreational area for visitors and
villagers, and also has the functions of rainwater collection,
water recycling and storage, as well as ecological service.

Parking and electric vehicle charging station. A centralised
parking area encourages visitors to park their cars first and

ki, S B

=
=

Related principles:
Principle 6: Water cycle
Principle 2: Well-connected mixed nodes

switch to electric vehicles or walk into the village, in order to
reduce carbon emissions from transportation. At the same
time, the solar power generated from the PV-installed roof of
resting points can provide chargeing to the electric vehicles.

2) Water recycling system

Public Toilet - Artificial Wetland - Eco Pond. Powered by the
PV installed roof of the resting point, the pump takes water
from the pond to flush the public toilets. The water lifting
and flushing system adopts mechanical filtration + ultravio-
let sterilisation and then passes through a constant pressure
water supply system. The system uses an automated con-
trol system for easy management. After passing through the
septic tank and sewage treatment equipment, the toilet sew-
age is purified by the artificial wetland and then re-entered
into the pond to close the water cycle.

Car park - artificial wetland - eco pond - Xikeng water stream.
Rainwater runoff from the car park is filtered through the arti-
ficial wetland and then enters the pond. In dry season, when
some parts of the stream dry up, rainwater stored in the eco
pond is pumped and distributed to the upstream, where the
impurities are filtered and organic pollutants in the water are
degraded by water plants and retaining dams. This circula-
tion system aims to maintain the water flow of the Xikeng
stream during dry season and supply water to the villagers
for domestic use.

Figure 5-1-2-3 Layout of the Eco Garden of Maao Village
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02 Environmental benefits

1) PV installed roof

The roof of the resting points has 212 PV panels, with 2*2
meters each. Every panel can generate electricity of 350w,
and the total power generation is 74kW. Based on the power
generation capacity of 4kW-h/(1kW-d), the average daily
power generation of these roofs is 296kW-h. The surplus
power is transited to the grid, which can reduce approximate-
ly 107tCO.e per year (according to the marginal emission
factor of 0.79kg/kW-h for the power grid of East China in
2019, issued by the Ministry of Ecology and Environment).

02) Public Toilet - Artificial Wetland - Eco Pond recycling
system

Figure 5-1-2-5Artificial wetland for water purification

This recycling system can save 1640 tons of tap water per
year through. As the tap water source in Dinghai District
needs to be transported from far away mainland, every ton
of water implies 0.9kg of carbon emission. Thus, the water
recycling system can reduce carbon emissions by 1476kg
CO,e per year.

3) Parking lot - artificial wetland - eco pond - Xikeng stream
water circulation system

The annual rainfall in Zhoushan is 1300mm®". Based on the
runoff coefficient of 0.8, the eco pond can collect 2080 tons
of rainwater every year. The water used for the landscape
of the park is stored and used with solar power. If it runs for
135 days per year during dry season, 32,400kW-h of grid
power can be saved and by 25.6tCO,e of carbon emissions
can be saved.

Figure 5-1-2-5 Filtration and disinfection system
of eco restroom

Figure 5-1-2-6 Artificial wetland for water purification

03 Suggestions to improve

The whole system can be optimised to improve the efficien-
cy of water use. At the same time, the data of power gener-
ation and usage can be displayed outside the eco restroom
for educational purpose.

Rural Revitalisation under the Net-zero Carbon Goal, Dinghai, Zhoushan, China | 53



Case 1-6: Store rainwater for irrigation

Location: Shuanggiao Street Office Implementor: Shuoyuan Vegetable Co-operative

Related SDG:
SDG 12: Ensure sustainable consumption and production patterns

01 Concept of design

1) Using rainwater ditches for irrigation

The Shuoyuan Vegetable Co-operative is located in Shuangg-
iao Street Office area. The farm has a total area of about
60,000m?, with an actual planting area of 40,000m? and
20,000m? for roads and rainwater harvesting ditches. The
rainwater ditches are 5-6m wide and 1.5m deep, which
can store rainwater for all the irrigation purposes on the
farm throughout the year. When extreme weather such as
typhoons and heavy rainfall happens, the ponds can be
drained in advance to accommodate excess rainwater and
prevent crops from being flooded. Some fish are also kept
in the ditches to consume a small proportion of the organic
agricultural waste.

02) Employ drip irrigation

Meanwhile, during the irrigation process, the farm uses wa-
ter and fertiliser integration technology, where the fertiliser
solution is blended with irrigation water according to the nu-
trient content of the soil and the type of crop. Water is direct-
ly transported to the roots of the crop through a controlled
pipeline and dripping system, which allows precise applica-
tion of fertiliser for different crop growth stages, while saving
fertiliser and water.

3) Other low-carbon measures

At the end of one season of cultivation, the farm uses a dou-
ble layer of membrane to seal the greenhouse and makes
full use of natural light and heat to sterilise it.

Related principles
Principle 8: Energy, water, food and waste cycles

Figure 5-1-2-9 Solar powered insects catcher
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Figure 5-1-2-10 Energy-water-food nexus and carbon emissions at Shuoyuan Vegetable Co-operative

02 Environmental benefits

With a vegetable production of 27 t per year, Shuoyuan Veg-
etable Co-operative consumes 14286kW-h of electricity and
290L of fuel (diesel and petrol). It also applies 60t of organic
fertilizer and about 6t of chemical fertilizer, 7,764m® of irriga-
tion water, which makes the total carbon emission of energy
activities around 5.27tCO,e and that from farming activities
around 5.26tCO.e.

The farm irrigates 7,764m® of water per year for plantation,
directly from surrounding man-made rainwater ditches (en-
ergy to pump the water is included in the farm’s total power
consumption) without any treatment, which saves a signifi-
cant amount of carbon emissions from water consumption.

03 Suggestions to improve

As the carbon emission effect of chemical fertilizers is 30
times higher than that of organic fertilizers," although the
Vegetable Co-operative uses only 10% of chemical fertilizers,
it results in 75.95% of fertilizer emissions. On the other hand,
if the farm produces organic fertilizer through composting, it
will increase land use and may not fully meet the fertilization
needs.Composting techniques and equipment that occu-
py less land need to be introduced to reduce the pressure
on the land from composting. During the harvest, a large
amount of organic waste such as straw is left on the farm,
causing challenges with straw disposal due to site, technolo-
gy, experience, and time constraints. Expert research teams
can be organised by the Bureau of Agriculture and Rural

Development to select farms with an interest in straw recla-
mation pilot projects, and invite professionals specialised in
organic waste treatment to convert straw waste into organic
fertiliser through small and special processing equipment.

R

Figure 5-1-2-11 Rainwater ditch
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5.1.3 Solid waste

Case 1-7: Collection and recycling of pesticide bottles
and mulch films

Location: Dinghai District

Related SDG:
SDG 12: Ensure sustainable consumption and production patterns

01 Concept of Design

In July 2015, Dinghai launched the recycling of pesticide
packaging, with 41 shops as collection points, covering all
towns and streets in the district. Farmers can gather the
pesticide bottles and bags and take them to the recycling
points for cash. At the same time, Dinghai has also started
to collect waste mulch films (those cannot be used on the
farm again) in 2019 for centralized treatment, through a net-
work of trade-in and centralized treatment under regulation,
monitoring and financial support from the government.

02 Environmental benefits

Discarded pesticide plastic bottles and agricultural films in
the field, after exposure to UV light, will become microplas-
tics®. The accumulation of microplastic content in the soil
will affect soil properties, functions and biodiversity® and
enter the food chain, causing impacts on humans and other
organisms.

Statistics show that 90.14t of mulch films and 21.79t of pes-
ticide packages were collected and treated in 2020, which
reduce the pollution to the environment.

Table 5-1-3-1 Amount of pesticide packages and mulch
films recycled (2016-2020)

Pesticide package |Mulch film
(tons) (tons)

2016 15.89

2017 23.20

2018 26.15

2019 23.23 3.26(June to December)
2020 21.79 90.14

03 Suggestions to improve

1) Solid waste recycling

At present, pesticide bottles and solid waste are incinerated
in Dinghai. It is calculated that 20.57 t of pesticide packaging
was recycled in 2020, with the main materials being PP, PVC
and PE. Based on a 95% incineration efficiency and an aver-
age carbon content of 80%, incineration will produce carbon
emissions of about 57.32tC0O,e. 90.14t of mulch film was

Implementor: Bureau of Agriculture and Rural Development of
Dinghai

Related principles
Principle 7: Solid waste

Figure 5-1-3-1 Plastic mulch film used in agriculture

recycled in 2020. The incineration process produces emis-
sions of approximately 251.20tCO.e.

Depending on their calorific values, solid waste can be treat-
ed organically or inorganically and as hazardous waste.
Instead of incineration, plastics can be made into pellets for
further application.

2) Solid waste reduction

Solid waste on islands can be reduced through a redesign of
supply chain.

@ Transport vegetables to the island without or with light
and reusable packaging;

@ Promote sustainable consumption of buying less and
wasting less;

® Introduce monetary incentives to encourage recycling;

& Enhance solid waste treatment infrastructure on the is-
lands, and raise awareness through educational activities to
reduce littering.
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Case 1-8: Reuse livestock waste

Location: Yandun Village Implementor: Huasheng Ranch

Related principles
Principle 7: Solid waste
Principle 8: Energy, water, food and waste cycles

Related SDG:
SDG 12: Ensure sustainable consumption and production patterns

01 Concept of design

Huasheng Ranch covers an area of 200,000m?, with a con-
struction area of 56,000m? and a supporting planting area of
approximately 104,000m?. The main product of the ranch is
pigs, which are transported by distributors directly. The ranch
also plants crops for self-consumption by the staff canteen.

In terms of energy consumption, a total of 5 million kW-h of
electricity is consumed every year, mainly from the national
grid, solar power and biogas, pig barn insulation, lighting and
environmental control facilities (odour treatment).

In addition to this, the farm consumes 288,000 liters of die-
sel fuel for feed transport and another 142,900 liters for pig
barn insulation. The farm uses tap water for livestock con-
sumption. In addition, there is a wastewater pre-treatment
facility with a design size of 400m3.d". After anaerobic and
biochemical treatment, 2/3 of the wastewater is piped into
the wastewater plant and 1/3 is used for irrigation of crops
inside the ranch.

Huasheng Ranch invested 14 million RMB to develop and in-
stall a manure reuse and treatment system, with five fermen-
tation tanks of 120m?® each. The livestock wastes are treated
through high temperature fermentation tanks, sewage anaer-
obic fermentation and then A,O biological treatment, so that
the wastewater can meet national standards and the manure
can be used again. Under normal production conditions, the
output of organic fertilizer is about 20t/day and the moisture

Figure 5-1-3-2 Thermal insulated barn

Figure 5-1-3-3 Vehicle for feed transportation

content of the fertilizer is about 30%. Part of the manure is
used for planting within the ranch and the rest is sold to local
growers. The ranch sales 3000t of the recycled manure ev-
ery year. Urine of the livestock is packed to the farmland too.

02 Environmental benefits

Based on the annual pig stock on the farm, the main carbon
emissions generated each year come from the whole life cy-
cle emissions of feed, and energy consumption in its produc-
tion and transportation. The farm can reduce the emissions
by optimising energy management and making full use of
renewable energy.

1) PV panel installed roof

The ranch installs PV panels on the roof to generate electric-
ity for self-use. The total area of PV installed roof is approxi-
mately 14,300m? with a capacity of 1573.42kWp.

Using the standard sunshine hour method to calculate pow-
er generation, with the annual effective sunshine hours in
Zhoushan City of 1430.9 hours, and the system efficiency at
80%, the annual PV power generation is 1.8 million kW-h.

The annual electricity consumption of the ranch in 2020 is
6.62 million kW-h, and the daily electricity load is stable, so
the PV power generation can be basically consumed locally.

Rural Revitalisation under the Net-zero Carbon Goal, Dinghai, Zhoushan, China | 57



+ Grid Power Aquaculture Water | |

: 2160000kW-h/a | | 112000m?/a :

PV Power T Irrigation Water

; 1800000kW-h/a ¢+ “ZLl  25880m%¥/a

g' Biogas Power é Sewage
1036800kW-h/a | | 109500m?/a

Production i Carbon |
” 60000/a (Slaughter) => | Emission

U 35000/a (Breeding)
| o
Fuel(Transportation) Fuel(Pigsty Insulation)
288000L/a (Diesel) 142857L/a (Diesel)

________________________________________________________________________________________________________________________________________________

0 1000 2000 3000

Energy

1107.6.
(Grid Power) g

Energy
(Fuel)

Water
Treatment

1176.24

Breeding
Activities

Carbon Emission from Energy
Activities(t CO,e/a)

. -

- 390.00

Grid Power = Biogas Power
= Transportation  m Pigsty Insulation

259.20

1792.71

30000 40000 50000

L |
Carbon Emission
(t CO,e/5F)

36205.60

Calculation Boundary Description

Energy
Activities

Other Emissions:

Other Emissions: Other Emissions
Water Breeding
Treatment Activities

Figure 5-1-3-4 Energy-water-food nexus and carbon emissions at Huasheng Ranch

Based on an emission reduction factor of 0.69kgCO,e"(k
W-h)", carbon emissions will be reduced by 1,242tC0O,e per
year.

At the same time the reinforced concrete flat roof does
not require structural modifications and at an investment
unit price of 4 CNY.W", a total investment of 6.29 million
is required to build the PV. Based on an electricity price of
0.8 CNY-(kW-h)", the annual saving in electricity costs is
1.44 million and the investment can be recovered in about 5
years.

2) Biomass energy

Huasheng Ranch uses biogas to generate electricity to
supplement its own energy needs, of which the electricity
generated from biogas is approximately 1,036,800(kW-h)Y",
effectively reducing carbon emissions in the process of ener-
gy consumption, and 284.71tCO,e emission can be reduced
every year.

Figure 5-1-3-7 Smart composting tank for
organic fertiliser

Figure 5-1-3-6 PV panel installed roof of Huasheng Ranch

58 | Rural Revitalisation under the Net-zero Carbon Goal, Dinghai, Zhoushan, China

03 Suggestions to improve

1) Energy sub-metering

Energy consumption of equipments for production, transpor-
tation, storage and operation can be measured separately to
facilitate timely detection of abnormal energy consumption
and reduce non-essential consumption.

2) Visualised platform for solar power

This platform can keep track of the status of solar power
generation under different conditions, which facilitates in-
stant control and deployment of energy.

At the same time, Internet of Things, cloud services and big
data technology, can improve smart operation and mainte-
nance for the whole life cycle of solar power.

3) Improve the quality of organic fertiliser

At present, the control of organic fertiliser materials input
and production processes is still based on manual work, and
recipe optimisation and automatic control are needed to im-
prove the quality of the products.
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5.2 Case studies on low-carbon
industry development

5.2.1 Low-carbon development of agriculture

Case 2-1: Create a Low-Carbon Farm

Location: Xiaosha District Implementor: Yiran Ecological Family Farm

Related SDG:
SDG12: Ensure sustainable consumption and production patterns

01 Concept of design

The Xiaosha Yiran Ecological Family Farm, located in Dinghai
District of Zhoushan City, has a total area of approximately
133,000 square meters. The farm is primarily engaged in the
cultivation and sale of various vegetables, fruits, and melons,
while also maintaining a moderate amount of ecological
poultry breeding. Yiran Farm is the first fruit and vegetable
farm in Zhoushan City to be managed through organic meth-
ods. It adheres to the concept of integrating land cultivation
and animal breeding, using straw to return to the fields, and
avoiding the use of fertilizers and pesticides. In 2018, the

02 Environmental benefits

Related principles
Principle 8: Energy, water, food and waste cycles

farm obtained organic certification. Meanwhile, it actively
explores the CSA (Community Supported Agriculture) model
and has become the first internet farm in Zhoushan City.
Using the “online sales + local delivery” model, customers
can learn real-time information about farm production on-
line. After ordering agricultural products online, the farm can
deliver directly to the customer’'s home within the same day
or the next day, following harvesting and packaging in the
afternoon.
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Figure 5-2-1-1 Energy-water-food nexus and carbon emissions at Xuwang Aquafarm

Carbon emissions before the reform

Before the low-carbon farm reform, the farm consumed
a total of 30,000 kW-h of electricity annually for irrigation,
refrigeration storage, and a small portion of residential
energy needs. The cold storage used for storing fruits and
vegetables accounted for the largest proportion of electricity
consumption. Additionally, vehicles were used for product
distribution, consuming 5,475 liters of gasoline per year,
while agricultural equipment consumed 50 liters of gasoline

and 150 liters of diesel per year. The farm, which uses entire-
ly organic fertilizers, purchased 60-70 tons of organic fertiliz-
ers from outside sources and self-composted 10-20 tons of
organic fertilizers. The irrigation water for the farm, totaling
approximately 25,880 cubic meters per year, is drawn from
nearby rivers. The farm produces approximately 70 tons per
year of vegetables and 30 tons per year of fruit, resulting in a
carbon emission of 36.99 tCO.e.
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Low-carbon reforms

In 2022, Yiran Farm advanced low-carbon reforms, as il-
lustrated in Figure 5-2-1-2, including projects such as the
adoption of new energy sources, the use of organic fertilizer
composting, the recycling of domestic wastewater for irriga-
tion, improving insulation performance, and the development
of a zero-carbon digital platform. Comparatively speaking,

78

(@) New energy transport vehicles
Carbon reduction 12t CO»/a =R

(@) Double-layer insulated greenho
carbon reduction 1t CO,/a f

(5) Wastewater treatment and recycling
Carbon reduction 60 kg CO;/a =k ®

the Farm is expected to reduce annual carbon emissions by
approximately 85tCO, following the completion of these up-
grades. These initiatives will achieve significant economic,
social, and environmental benefits, and also demonstrate
leadership in promoting wider adoption of low-carbon prac-
tices.

"

O

(@ Photovoltaic corridor ‘
Carbon reduction 41t CO,/a =

(3 Organic fertilizer composting W@’
Carbon reduction 31t CO,/a L=€

Figure 5-2-1-2 Distribution of farm reform projects and their carbon reduction benefits

1) Photovoltaic Corridor

A photovoltaic corridor has been installed by the farm along
the greenhouse pathway, consisting of 110 solar panels
with a total investment of approximately RMB 300,000. The
photovoltaic system has a peak power output of 60.5kW, us-
ing the self-use and excess power grid connection method.
Based on the annual sunshine duration levels in Zhoushan,

approximately 1,000 hours of annual sunlight can be utilized
for power generation, satisfying the farm's daily operating
and refrigeration storage power needs. According to the
emission reduction factors published by China’s National
Development and Reform Commission, the farm can reduce
approximately 41 tons of CO, emissions through electricity
generation using solar energy each year.

Figure 5-2-1-3 Before (left) and after (right) the installation of the photovoltaic corridor
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2) New energy transport vehicles

The farm provides product distribution services using two
vans. The total fuel consumption is 5,500 liters per year, re-
sulting in fuel costs of approximately RMB 44,000 per year.
By switching from fuel-powered delivery vehicles to two
new-energy vans, the farm will consume 7,300 kW-h of elec-
tricity per year, with an associated electricity cost of approxi-
mately RMB 5,000 per year. This switch will lead to an annual
reduction of carbon emissions by approximately 12 tons.

Figure 5-2-1-4 The new energy vans
and their charging stations

3) Double-layer insulation for the greenhouses

Before the reform, during the coldest 10-20 days of the year,
the farm had to use fuel to maintain greenhouse insulation,
consuming approximately 500 liters of diesel. By carrying
out the 10,284 m” greenhouse renovation project, the farm
introduced double-layer insulation, which greatly improved
insulation efficiency. Following this renovation, the dou-
ble-layer insulated greenhouses require minimal fuel for
heating, resulting in a one-ton-per-year reduction in carbon
emissions.

Figure 5-2-1-5 The greenhouses before (above)
and after (below) the double-layer insulation renovation

4) Organic fertilizer composting

Before the reform, the farm needed to purchase 60-70 tons
of organic fertilizers from outside sources. By adding com-
posting facilities and recycling solid waste such as wood
and straw, the farm can produce around 200 tons of organic
fertilizer per year, reducing carbon emissions by approxi-
mately 31 tons compared to burning straw. In addition to
satisfying its own organic fertilizer needs, the farm can sell
approximately 100 tons of organic fertilizer.

Figure 5-2-1-6 Composting schematic diagram

5) Domestic wastewater treatment and recycling

To account for the increase in domestic wastewater with
expected increases in tourism, the farm has now added dis-
tributed wastewater treatment facilities. These facilities use
a passive I-cell reactor and fixed plate packing that operate
with minimal power consumption (120W). The facilities are
buried underground, and the treated wastewater is pumped
to the greenhouses for irrigation after undergoing anaerobic
and aerobic treatment. Based on treatment of 1 ton of do-
mestic wastewater per day, there is an annual carbon emis-
sion reduction of approximately 60 kg compared to central-
ized treatment alternatives.

Figure 5-2-1-7 I-cell reactor and installation effect

6) Zero-carbon visualization platform

The farm has established a zero-carbon visualization plat-
form, supported by Internet of Things (IoT), cloud services,
and big data technologies. This platform provides real-time
access to information on daily photovoltaic power genera-
tion, electric vehicle power consumption, domestic waste-
water treatment volume, agricultural waste utilization, and
statistics on farm carbon emissions, providing comprehen-
sive insights and analysis.
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Figure 5-2-1-8 Energy data visualization platform
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03 Suggestions to improve

1) Enhancing energy subcategory measurement

To optimize energy management, it is crucial to implement
a refined approach to energy measurement. This involves an
itemized catalogue of energy consumption, encompassing
production equipment, transportation and storage facilities,
as well as domestic appliances. Such meticulous monitoring
enables prompt detection of energy wastage spikes, with the
ultimate aim of successfully reducing non-essential power
consumption.

2) Facilitating energy and water conservation upgrades

By aligning with equipment upgrades, there is potential to
improve energy and water conversion rates related to equip-
ment usage. This could include upgrading the efficiency of
farming air conditioning from level three to level two status
or higher. Additional conservation efforts could be realized
by incorporating variable-frequency driven cooling appa-
ratuses into farming cold-storage facilities, alongside the
replacement of water-consuming appliances like flushing
toilets and faucets with water-saving alternatives.

3) Development of carbon labeling for agricultural produce
Efforts aimed at reducing carbon footprint during farming
operations can be further enhanced through the implemen-
tation of carbon labeling for agricultural produce. Through
itemized measurement and a zero-carbon visualization
platform, carbon emissions relating to the entire produc-
tion-to-consumption process of fruits and vegetables will
be meticulously calculated, and made known to consumers
through labeling. This endeavor will serve to promote sus-
tainable consumer practices, and reflect the farm's responsi-
ble approach to production with a focus on social responsi-
bility.
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Case 2-2: Low-carbon aquaculture through better
management

Location: Xiaosha Street Office Implementor: Xuwang Aquafarm

Related SDG:
SDG 12: Ensure sustainable consumption and production patterns

01 Concept of design

Xuwang Aquafarm is specialized in keeping Pacific White
Shrimp, while the main carbon intensive part is the energy
used in the plant for aeration, to increase oxygen in the
ponds. The sludge from the ponds is also collected, sun-
dried and returned to farmland as organic fertilizer.

The aquafarm uses seawater (400m away) after treatment
and changes the water every three days. The pond’s water
depth ranges from 30-50cm and is changed 30 times a year,
with a total water usage of 1040 km?®/year. In order to ensure
the water quality in the ponds, the water is put back into the
sea again after treatment instead of reuse.

The company improved its management model by setting
different aeration rates based on the fact that oxygen lev-
els are higher during the day than at night. Additionally, the
plant’'s solar-powered street lamps provide enough lighting

Related principles
Principle 8: Energy, water, food and waste cycles

at night.Given the energy consumption is still quite high in
the plant, the company is considering installing solar power,
wind mind and other reusable energy to further reduce car-
bon emission.

Figure 5-2-1-9 Layout of Xuwang Aquacfarm
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Figure 5-2-1-11 Energy-water-food nexus and carbon emissions at Xuwang Aquafarm

02 Environmental benefits

The farm consumes a total of 1.45 million kW-h of grid
electricity per year, generating carbon emissions of 760.67
tCO,e. In terms of water treatment activities, the carbon
emissions from the water supply are approximately 375.84t
CO,¢e/year; the effluent from the farming process also needs
to be treated before discharging. With a water treatment
volume of approximately 1 million m*/year, the carbon emis-
sions from the effluent treatment process are approximately
708.00tC0O,e/year, accounting for 65.32% of the total carbon
emissions from water treatment activities.

Considering both economic returns and carbon intensity,
aquaculture is a more suitable industry for villages on the
islands. The food production structure in rural Dinghai can
be appropriately adjusted by replacing livestock and poultry
farming, which has a higher carbon emission intensity, with
aquaculture, thus reducing the total carbon emissions while
ensuring economic development and meeting local food de-
mand.

03 Suggestions to improve

1) Promote the use of renewable energy

The aquafarm employs standard units of shed, with each
unit of 65m long and 25m wide. The height of the eave is
2m, and the highest point of the roof is 3.5m. The total area
of the roof of each shed in the Xuwang aquafarm is 1,625m>.
If 60% of the space can be installed with photovoltaic panels,
it will generate 97,500 kW-h of electricity throughout the year,
reducing carbon dioxide emissions by 67tCO,e/year. If the
photovoltaic panels are installed between the barns, with a
less investment in steel to put up the panels on the roof, 80

m’panels can be installed, generating 0.8million kW-h per
year.

2) Improve water management techniques for farming
Technical improvements can reduce the frequency of chang-
ing water from every 1-3 days to 3-5 days, saving energy and
the loss of bait. It can also enhance the activity of algae in
shrimp ponds, making full use of photosynthesis, and reduc-
ing the demand for bait. The algae can also absorb nitrogen/
phosphorus in the ponds, further reducing carbon emissions
in the shrimp farming process.

Figure 5-2-1-12 Shrimp pond

Figure5-2-1-13 Proposed PV installation plan for
Xuwang Aquafarm
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Case 2-3: Branding of “Dinghai Shan” and building
a integrated carbon emission management platform

Location: Dinghai District :;:nﬂﬁ;?entor: Bureau of Agriculture and Rural Development of

Related SDG: Related principles
SDG 12: Ensure sustainable consumption and production patterns Principle 8: Energy, water, food and waste cycles

01 Concept of design

Dinghai has been advertising the local brands by promoting
agriculture upgrading. By 2020, more than 70 products un-
der "Dinghai Shan" brand have been created and formed an
agriculture product chain. The brand chain helps local agri-
culture industry to improve the quality, ensure food security,
assist in packaging design and provide subsidies to farmers.
A series of social media marketing, agro expo, agro promo-
tion week and festivals were explored to increase exposure.
Many products got famous and consumed locally, to avoid
warehousing and transportation.

On the basis of the "Dinghai Shan" brand, the Bureau of Ag-
riculture and Rural Development of Dinghai has established
an online carbon emission management platform for agri-
culture. With carbon inventory as the core, the carbon emis-
sions generated in the process of agricultural production are
accounted and analysed based on raw data from farmers
and suppliers. Blockchain technology is also used to regu-
late and account the carbon emissions.
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— mp oWk —

02 Environmental benefits

1) Reduce carbon emissions from agricultural products

By promoting the local brand, it also allows more consumers
to taste Dinghai's local high-quality agricultural products, pro-
motes the development of the local industry, and also reduc-
es carbon emissions from the long-distance transportation
and preservation.

2) Promote green upgrading of the agricultural industry

The analysis of carbon emissions in the production process
for farmers helps them to better understand their own car-
bon emission levels and identify carbon reduction opportu-
nities, so that they can optimise their business management
(e.g. use of fertilisers, low-carbon techniques, etc.) and ac-
celerate the green upgrading of the agricultural industry.

3) Support companies and third-party organisations for
low-carbon agriculture

Government can support agribusiness at different levels and
regulate ones with high emissions, as well as encourage the

participation of third-party organisations. Figure 5-2-1-15 Local agriculture products
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03 Suggestions to improve

1) Promote carbon labelling of agricultural products —_—
Labelling can help consumers to choose low-carbon agricul- c 'JI;\RRUBSQI' N
tural produc.ts and guide sustainable ways of consumption ....
and production. L)

2) Introducing carbon trading mechanisms
Carbon trading mechanism can be introduced on the plat-
form, together with preferential policies and financial incen-
tives to encourage low-carbon production.

CO2 MEASURED
—

Figure 5-2-1-16 ‘CO, Measured’ label (Carbon Trust Fund)
Source:https:/www.carbontrust.com/
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5.2.2 Explore synergies between industries and increase income

Case 2-4: Integrating fisherman culture to develop handicrafts

Location: Islands Art Museum of Dinghai Implementor: Xinjian Village

Related SDG:
SDG 5: Achieve gender equality and empower all women and girls
SDG 12: Ensure sustainable consumption and production patterns

01 Concept of design

Zhoushan fishermen paintings are folk paintings of
Zhoushan developed in the 1980s. Most of the authors are
fishermen'’s sons and daughters, and their works reflect the
daily life of fishermen and production scenes and island folk-
lore, with original sea emotions.

In order to develop the special tourism of the island country-
side, the secretary of Xinjian Village introduced artists to the
countryside and provided the artists with an exclusive studio
space. The workspace was originally a women’s garment
processing base. As small-scale garment processing gradu-
ally lost its advantage in the market, the secretary of Xinjian
Village transformed the space into the Islands Art Museum
to provide creative space for the artist and also encourage
the participation of the village women'’s labor force, which
continues to have the ability to earn money during the peri-
od.

02 Environmental benefits

Most of the fishermen paintings are made by local women,
and the artist’s workshop enriches the daily life by training
the women who are idle at home. The fishermen villagers
incorporate their own experience of fishing engagement and
fishing culture into fishermen’s paintings, using materials
with local characteristics such as eggshells and shells. With
the development of tourism, fishermen’s paintings have be-
come one of the tourist souvenirs of the islands and have
also enhanced the source of income for local women.

The crafts made from fishermen’s paintings, lacquer paint-
ings, boat plates, and tourist goods derived from fishermen’s
paintings at the Islands Art Museum realize the recycling of
discarded fishing boat wood, natural shells, and stone chips,
and promote the concept of low-carbon and sustainable de-
velopment while creating beautiful works.

Related principles
Principle 9: Employment opportunities and leisure
Principle 10: Ecological awareness

03 Suggestions to improve

Plastic and fishing nets can cause irreversible effects on the
marine ecological environment. In island areas, it is import-
ant to introduce professional third-party organizations to
promote the renewable use of plastic and fishing nets and
make them into tourist souvenirs with local characteristics
for island villages to promote island culture and the revital-
ization of island villages.

Figure 5-2-2-1 Fishermen paintings
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Case 2-5: Educational activities on the farm

Location: Maao Village Implementor: Xin Qing Nong Fruit and Vegetable Co-operative

Related SDG: Related principles
SDG 12: Ensure sustainable consumption and production patterns Principle 10: Ecological awareness

Low-carbon and resource-efficient technologies can be
applied the carbon intensity of the farm, and environmen-
tal-friendly products can be branded.

01 Concept of design

Xin Qing Nong Fruit and Vegetable Co-operative of Maao
Village, was established in July 2012, with a total area of
130,000m> The farm is a pro-agricultural education base for
schools, enterprises and others, receiving a total of 12,000
primary and secondary school students, corporate groups
and 0.9 million casual visitors each year. The main months
for agricultural education are March to May and October to
January.

2) Expand more educational programmes
More education and training programmes can be conducted
to enrich the curriculum and extend the impact chain.

Participants work together to breed, cultivate, fertilise, har-
vest, thresh and process common crops such as rice and
maize. The farm is an agricultural education centre, with its
own social media account. It is now an education base for
Zhoushan's primary and secondary schools. By incorporat-
ing “Smart Farm ” STEAM education encompassing science,
handicraft, art, herb medicine and fitness advice, the farm
carries out various educational activities.

02 Environmental benefits

1) Promote creative low-carbon industry, increase the value
of agriculture and job opportunities

Xin Qing Nong Fruit and Vegetable Co-operative links farm-
ing and service industry together. By providing agriculture
education and training to students and private sectors, the
agriculture output and income of farmer are increased. Reve-
nues from educational activities now account for 60% of the
whole. It also attracts young people to participate in course
design, marketing and training.

03 Suggestions to improve
Figure 5-5-2-2 Educational activities on farmland
1) Created low-carbon farms

A low-carbon farm management platform can be devel-
oped to further explore the potential for emission reduction.

Table 5-2-2-1 Output of agriculture co-operatives

Annual
Annual output output per
Areai(mu) (million RMB) person
(RMB)
10

Xin Qing Nong Fruit and Veg- Crop and agricul-

etable Co-operative tural education z <L
Vegetable Co-operative A Crop only 90 1 8 1.11 12.5
Vegetable Co-operative B Crop only 100 1 7 1 142
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5.2.3 Net-zero carbon tourism

Case 2-6: Protect carbon sink in tourism development

Related SDG:
SDG 4: Ensure inclusive and equitable quality education and promote
lifelong learning opportunities for all

Related principles
Principle 9: Employment opportunities and leisure
Principle 10: Ecological awareness

SDG 12: Ensure sustainable consumption and production patterns

01 Concept of design

Nan Dong Art Valley covers an area of 3km?, surrounded by
mountains and facing the sea. It is a green playground for
children with a number of children-friendly amusement facil-
ities installed, serving 12,000person-time. It not only offers
the chance to engage with nature closely but also generates
employment prospects for the local populace.

02 Environmental benefits

1) Keep the carbon sink
In the development, the number of trees retained in the gar-
den can store more than 3,000 tonnes of carbon dioxide,
while the greenery all over the valley can also play a role in
other ecological service values such as water conservation
and climate regulation.

2) Build a connection with nature and raise awareness of
ecology and environmental protection

The design of the valley and amusement activities enable
children to get close to nature, and establish a connection
with nature. The playground provides non-powered amuse-
ment facilities for parents and children to play together. And
the scenic spots provide walking trails and electric vehicles
for transportation.

03 Suggestions to improve

1) Create an environmental education base

The amusement ground at the forest can be turned into a
multi-functional education base, working with relevant insti-
tutions to organize educational games and lectures. Children
and their parents can participate together.

2) Promote local farming and food culture

Local farming culture and cuisine can be promoted around
the playground. Patch of farmland can be adopted for peop-
ple to grow their own food. They can check online how the
crop grows and collect their food after harvesting. People
will be able to cherish food and may adopt low-carbon diet
after this hands-on experience.

Figure 5-2-3-1 Protect trees in development
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Figure 5-2-3-2 Camping site
Case 2-7: Develop camping site

Related principles
Principle 9: Employment opportunities and leisure
Principle 10: Ecological awareness

Related SDG:
SDG 12: Ensure sustainable consumption and production patterns

01 Concept of design

As an outdoor activity, camping is becoming more and more
popular in China in recent years. Based on the landscape, re-
sources and cultural advantages of island, Mijing Hostel has
set up a camping site on the Cishan Island of Wulian Village,
where there are few residents on the island.

Through unique activities, the camping site can spread the
culture of fishing and promote low-carbon leisure, while also
promoting local economy.

02 Environmental benefits

1) Minimize environmental impact

Going outdoor is the only way to get close to nature. Camp-
ing doesn’'t need permanent construction, reducing the
carbon emissions during the construction, operation and dis-
posal of buildings. At the same time, there is no permanent
damage or impact on land and surface vegetation, protect-
ing natural carbon sinks.

Figure 5-2-3-3 Camping site
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Figure 5-2-3-5 Proposed treatment process

2) Promote the development of rural tourism industry

The camping site can accommodate 18 people every day,
which is always fully booked. More camping sites should be
developed as a new direction for rural tourism.

03 Suggestions to improve

1) Water supply and waste management

Water is limited on the island with only one pond. Freshwater
resources and water supply are the main challenges on the
island. Low-carbon water supply and sewage treatment are
needed in the development of camping, through distributed
water/waste treatment facilities using renewable energy.

Water purification technology with ultrafiltration can be used.
Ultrafiltration water purification technology is a purely green
physical separation technology, known as the “third genera-
tion of drinking water purification process”, which can avoid
chemical and microbiological products in the first and sec-
ond generation of water treatment. It presents the advanced
technology in the field of drinking water purification.

2) Advocate low-carbon camping

At the same time, the island lacks solid waste treatment fa-
cilities and has limited treatment capacity. It's necessary to
pro- mote low-carbon camping among campers by encour-
aging them to use less water and energy, and take away their
own waste and other local waste when leaving.

Figure 5-2-3-4 Water pond on Cishan Island
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Case 2-8: Promote hiking and other outdoor sports

Location: Xinjian Village Implementor: Dinghai Tourism Development Co. Ltd.

Related principles
Principle 9: Employment opportunities and leisure
Principle 10: Ecological awareness

Related SDG:
SDG 12: Ensure sustainable consumption and production patterns

|'i

| e P

AT

bR
e — AR F]

L _J.

P s 3

HHRAHLT 2 T A

Figure 5-2-3-7 Stairs made of big pebbles
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01 Concept of design
Develop low-carbon outdoor activities e Y :
Xinjian Village has built a 55km long hiking trail along the L 22bg
mountain and hosts outdoor activities including hiking and tgrnb
) . . ) JppAn bR A
camping, attracting 5000 participants every year. This not —_—

only promotes a healthy lifestyle for local people, but also

. ) ) Figure5-2-3-8 Stairs made of small pebbles
stimulates local tourism and sports industry.
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1) Improving trail connectivity SRR Th5E

Before renovation, the connectivity of the trails was poor
and difficult to reach without any directions. The renovation
design connects all the trails to improve connectivity and ac-
cessibility, and to avoid breaks or dead ends.

2) Use of local materials

Different designs are chosen according to the conditions of
different areas, topography, and landscape. Based on the
original surface, other local materials are used for different HATh: £V i)
types of roads such as pebble way, gravel way, slate stairs S S
and earth/stone stairs.

Figure 5-2-3-9 Stairs made of cedarwood
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3) Rest and supply facilities along the road

Rest stations, service and rescue facilities are set up along
the trail with plastic/steel windows that has a better insu-
lation performance. Other service facilities include service
centres, rest rooms and viewpoint. Safety and rescue facili-
ties include early warning and rescue system, etc.

02 Environmental benefits

The hiking trail is built on old and abandoned trails, which
kept the original outlook and reduced the damage to plan-
tation. The materials are taken locally so the transportation
emissions of materials can be avoided.

03 Suggestions to improve

1) Daily management and maintenance

Establish a long-term management and maintenance mech-
anism for hiking trails to ensure the safety of users, while ex-
tending the service life of the facilities through maintenance
and reducing the life-cycle carbon emissions of buildings.

2) Enhance the integrity of facilities
Convert restrooms into ecological ones that use water circu-
lation system and rainwater.

3) Improve guiding signs
Install signs to direct hikers and raise public’s ecological
awareness during hiking, trekking and camping.
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Case 2-9: Electric tourism vehicle route

Location: Dinghai District Implementor: Bureau of Transport

Related SDGs:

SDG 7: Ensure access to affordable, reliable, sustainable and modern Related principles

energy for all
SDG 12: Ensure sustainable consumption and production patterns

01 Concept of design

Electrification of all tourism-related vehicles: To promote
public transportation of tourists, Dinghai has built a bus hub
in Zhoushan, and developed a Y1 route that connects all the
tourist spots in Dinghai villages, which is 20km long. The
bus runs 38 times per day serving around 1600 tourists from
5:40AM to 8PM. There are 9 buses in total, which are all
electric buses equipped with accessible facilities, adjustable
airbags and cell phone charging points.

02 Environmental benefits

From a lifecycle perspective, an electric bus has a carbon
emission of 1103.237tC0,eq, which is 21.3% less than that
of a diesel vehicle with 1401.319tCO,. An electric bus also
can save up to 30,000 RMB operation costs compared to a
diesel one.

Principle 5: Renewable energy

03 Suggestions to improve

Bus routes can be customized based on tourists’ and villag-
ers’ needs and avoid running without passengers. An app
can be developed for people to sign up if they want to use
the bus and routes can be designed accordingly.

o

Figure 5-2-3-11 Electric buses
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Figure 5-2-3-10 Route of electric buses
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5.3 Case studies on
low-carbon lifestyle

5.3.1 Spatial planning for low-carbon development

Case 3-1: Spatial planning of Huangsha Ao

Location: Huangsha Ao of Xinluotou Village

Related SDG:
SDG 11: Make cities and human settlements inclusive, safe, resilient
and sustainable

01 Concept of design

Huangsha Ao is a natural village located in Xinluotou Village,
Yanchang Street, which has good natural and socio-econom-
ic conditions for the development of rural tourism. The local
government has invited Tongji University to develop a net-ze-
ro carbon oriented rural revitalisation plan.

The strategic positioning of Huangsha Ao will mainly pro-
mote the development of low-carbon tourism. Therefore, the
overall layout is designed as the accommodation area (hostel
services for tourists), low-carbon residential area (local resi-
dents), and low-carbon leisure activity area that provides var-
ious service facilities for tourists and villagers. Agricultural
education, handicraft events, and other leisure activities will
also be held in this area. As well as low-carbon traffic area
that mainly provides visitors and villagers with transfer and
parking services.

02 Environmental benefits

1) Low-carbon buildings

Buildings for hostels are all converted from abandoned
dwellings, using local timber as well as stone for minimum
carbon emissions of the building materials.

For new service facilities, art galleries, villagers’ activity cen-
tres and other public buildings, building materials are select-
ed with the requirements of ultra-low energy consumption,
heating and cooling options.

For buildings built by villagers themselves, villagers are en-
couraged to get doors and windows with better insulation,
and energy-efficient electrical appliances.

2) Co-sharing of residential and tourism services

With private investment, tourism and hostel service started
to develop in Huangsha Ao, which is accompanied by vari-
ous rural infrastructures, including bookstores, cafes, public
toilets, electric car charging piles, car washing facilities, etc.

Implementor: Tongji University, Yancang Street Office, Mijing

Hostel

Related principles:

Principle 9: Employment opportunities and leisure
Principle 2: Well-connected mixed nodes
Principle 4: GHG emissions

Principle 6: Water cycle

Through a reasonable layout, all kinds of services and facili-
ties can serve tourists and local residents at the same time.

3) A low-carbon transport and travel system

Separate centralised parking and transit parking were built to
serve the different needs of long-distance travel of residents
and short-distance travel of tourists respectively. Through
the planning of vehicular roads and walking areas within the

- Hostel Area
- I iocal Residential Arca
;. - Leisure Activity Arca
! [0 Transport Service Area

- Main Pedestrian

I Main Road

Figure 5-3-1-1 Functional sub-areas of Huangsha Ao

76 | Rural Revitalisation under the Net-zero Carbon Goal, Dinghai, Zhoushan, China

village, pedestrians and traffic can be separated, and a car-
free zone can be set up to encourage low-carbon travel.

4) Water cycle system

Set up water storage tanks and use the stored rainwater for
flushing toilets in public toilets. The flushing water is treated
through artificial wetlands and then returned to the ecologi-
cal organic farmland downstream.

In addition to being used as landscape water, the water from
Xingyue Lake’s stored rainwater can also supply water for
car washing in the downstream car park for visitors in the
hostel.

5) Low-carbon education

In addition to being a net-zero carbon building, the art mu-
seum, which is under construction, will also display various
low-carbon artworks and reserve space for low-carbon edu-
cation activities.

Relying on the local rural culture, there will also be a piece of
farmland in the leisure activity area, where low-carbon agri-
cultural education activities will also be conducted.

== S B New Building

=) I Converted Building
Residents' Building
/ r Industrial Structure
- Main Road

._ j Main Water Surface

Organic Farmland

Figure 5-3-1-2 Distribution of new and reconstructed
buildings in huangsha'ao

: Bl New Transport Service
W et / 1l . i ; B Wew Public Service
. : I tosiel Building
[ Residental Building
- Hostel Vehicular Flow
Residents' Vehicular Flow
B Pedestrian Flow

0 Other Road
| Main Water Surface

Organic Farmland

Figure 5-3-1-3 Distribution of service facilities
in Huangsha Ao

03 Suggestions to improve

1) Energy management platform

Within the hostel, a building energy monitoring system
(BEMS) can be established to track and evaluate the energy
use of the rooms and public buildings, in order to optimise
energy efficiency.

2) Create a low-carbon tourism route

Combine existing plans of net-zero carbon sites, and design
a low-carbon tourism route. Explanatory signs can be in-
stalled at each site so that visitors and residents can learn
about the low-carbon concepts and technologies used.
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Case 3-2: Spatial planning to optimise service
distribution

Location: Xinjian Village

Related SDG:
SDG 11: Make cities and human settlements inclusive, safe, resilient
and sustainable

01 Concept of design

Located at the south of Ganlan Town, Xinjian Village consists
of three villages, namely Huangsha, Lichen and Nandong,
with a total administrative area of 4.5 km® Xinjian Village in-
vited Zhoushan Urban Planning and Design Institute to make
the Master Plan for 2015-2030, which optimises its spatial
design.

The Plan increased the efficiency of land use by sorting and
integrating the residential and service land. It also enhanced
the functions of public service facilities, converting existing
buildings or facilities to new purposes. One stop service

Implementor: Zhoushan Urban Planning and Design Institute

Related principles:
Principle 2: Well-connected mixed-use nodes

centre and supermarket chains are integrated, with post and
telecommunication offices.

A transport system that prioritise pedestrian is planned to
serve for a convenient and comfortable environment. Road
surface is renovated and roadside plants were specifically
designed for a better walking experience.

Hiking trails are linked to village roads to provide easy-to-
access fitness opportunities for hikers and local residents.
Service stations are also designed along the trails.

Legend
. === Development line of town
. [4=+ +| Development line of villag
*5 Service centre
: [ Tourism-oriented area
[ Service-oriented area
[ Pollution control area

7. Eco restroom j
8. Bookstore, c’ot{é"e{bar

L P
9. Low-carbon agriculture
10. Low-carbon Exhibition Hall

Figure 5-3-1-5 District planning of Xinjian

Figure 5-3-1-4 Low-carbon featured spots in Huangsha Ao
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Figure 5-3-1-6 Pedestrian

02 Environmental benefits

1) Service facilities can be reached within 15-mins walk

By the end of the planning period, the resident population of
Xinjian Village is 1,684, and according to the tourism devel-
opment, the maximum number of tourists will be 1,000 per
day. The planned construction land is 39.13 hectares and the
residential density is 68.59 persons/ha, which meets the UN
recommended density of 50-70 persons/ha livable residen-
tial density.

Through the plan of different facilities, all services can be
reached within 15 minutes’ walking, reducing the need for
transportation. At the same time, the road surface of the
village has been renovated to create a pedestrian-friendly en-
vironment with a rural landscape, encouraging walking and
reducing the carbon emission from vehicles.

2) Make room for the development of low-carbon industries

The space needed for different industries is coordinated in
the village area, based on crop plantation area, concentrated
agricultural production area and tourism development areas,
etc. To better serve the upgrading of industrial structure, a
total of 3.56 hectares of extra space has been reserved for
the promotion of cultural and creative industries and leisure
industry, accounting for 9.10% of the total construction land.

03 Suggestions to improve

1) Increase environmental standards for new and renovated
buildings

From a whole life cycle perspective, priority should be given
to the reuse of buildings instead of new construction, and
corresponding management standards should be set, requir-
ing buildings to use materials that are more environmental
friendly in the production process, while suggesting the use
of local building materials to reduce carbon emissions from
transportation and reflect local cultural characteristics. En-
courage the construction of green, energy-efficient buildings
to reduce the energy consumption of heating and cooling
during operation.

2) Improve pedestrian system

To further improve current pedestrian system of Xinjian Vil-
lage, it is necessary to expand it beyond the residential area,
and make a clear separated space between pedestrian and
motor vehicle driving to ensure safety. No drive zone and
slow drive zone can be set up for further prioritise pedestrian
system.

Table 5-3-1-1 Carbon emission factors of
different transportation modes

Transportation mode Carbon emission
factor (gCO,/km)

Private cars 178.6
Motorcycle 113.6
Electric bike 69.6
Public bus 73.8
Metro 9.1
Walking/bikeing 0
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Figure 5-3-1-8 Rendering of parking lot

Case 3-3: Transit parking lot for hostels

Related SDG:
SDG 11: Make cities and human settlements inclusive, safe, resilient
and sustainable

01 Concept of design

With the development of the hostels, the number of tourists
visiting the village has increased, causing the problem of
difficult and chaotic parking in the village. Yancang Street in-
vited Tongji University to design a car park for Huangshaao,
tackling the challenge of inadequate infrastructure, and at
the same time meeting the parking needs of all kinds of tour-
ists.

The parking lot is for temporary parking of eight cars at the
same time. The visitors can drive to the nearest area of the
hostel, and take the electric shuttle bus provided to the room,
the hostel will then park their cars at the centralized parking
lot down the mountain. A viewing point has also been set
up to serve the needs of temporary parking and sightseeing
visitors. This design enables travel with low-speed electric
cars inside the residential area, ensuring a safe walking en-
vironment, while the solar photovoltaic panels in the parking
lot can also charge the electric vehicles.

Related principles:
Principle 2: Well-connected mixed-use nodes

Climbing stairs <

Transitarea <

o o

Figure 5-3-1-7 Functional analysis of the transit parking
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02 Environmental benefits

1) Keeping the original ground surface and using recyclable
materials

Through the new digital construction technology, the parking
structure makes full use of the existing hardened road sur-
face and does not destroy the existing greenery of the moun-
tains and forests. At the same time, the construction mainly
uses recycled building materials such as wood structures
and steel plates, reducing carbon emissions throughout the
life cycle of the construction.

2) Rainwater recycling system

Using spiral ramps, combined with ramp paths, a certain
inclination angle is set so that rainwater can flow into the
rainwater recycling pond and be used for irrigation through
treatment.

3) Solar-wind power supply system

Photovoltaic panels on the parking shed can charge electric
shuttle buses in the tourist area. The PV panels cover an
area of approximately 118.67m” and the annual electricity
produced is about 11,867 kW-h, with an annual emission re-
duction of 8,188.23 kgCO,e.

Small wind power generation equipment is set up at the top
of the shed to generate power for the street lights at night.

;' M G ‘? =3
T I

' e

—
Figure 5-3-1-11 PV installed roof

Figure 5-3-1-12 Wind power for lighting at the top
of the shed
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Case 3-4: Set up centralised parking area
for a car-free village

Location: Maao Village Implementor: Maao Village

Related SDG:

SDG 11: Make cities and human settlements inclusive, safe, resilient

and sustainable
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Figure 5-3-1-13 Location of the parking area of Maao
Village

01 Concept of design

Maao village has set up a number of centralised parking
lots around the village, which are connected to the road and
pedestrian, so that residents and visitors need to park their
vehicles and walk inside the village. The parking lot and the
residential area are connected by a pedestrian road, con-
structed with an overall landscape design. Road surface is
suitable for walking and water permeability.

02 Environmental benefits

1) A low-carbon living area in the countryside

By centralising the parking of motor vehicles, the village
becomes a low-carbon travel area mainly for walking and
cycling. The safety of pedestrians is enhanced and carbon
emissions are reduced at the same time.

Related principles:
Principle 4: GHG emissions

Figure 5-3-1-14 Parking lot in Maao

Figure 5-3-1-15 Eco pedestrian

2) Sponge city

Through permeable road surface, rainwater can be drained
naturally, without harming the original water holding capacity
of the land.

03 Suggestions to improve

Install electric vehicle charging piles and battery exchange
stations.

When the demand for electric vehicle charging increases,
charging piles and supporting facilities such as battery ex-
change stations can be installed in villages and tourist place.
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5.3.2 Reduce lifecycle emission in buildings

Case 3-5: Convert vacant houses to hostels

Location: Xinluotou Village Implementor: Mijing Hostel, Yancang Street Office

Related SDG:
SDG 11: Make cities and human settlements inclusive, safe, resilient
and sustainable

01 Concept of design

Xinluotou Village is facing population loss and aging, with
fewer villagers living in the village and most of the residents’
houses being left vacant. Through the efforts of Yancang
Street and Mijing Hostel, some vacant houses were rented
for a period of 20 years to create a hostel complex.

02 Environmental benefits

1) Retrofitting with recyclable building materials

The vacant houses were repaired on original brick/stone
structure, using minimum new building materials. In the
hostel complex, roads and public areas are constructed with
wood, stones and recycled material from old, demolished
houses, in order to increase recycling rate and reduce trans-
portation.

Based on the average CO, emissions per unit area of 590.9
kg/m?” for the production phase of building materials, and
76.7 kg/m” for the transportation phase of building materials
in Zhejiang Province, the estimate is based on the average
CO, emissions per unit area of a single building.

Related principles:
Principle 4: GHG emissions

2) Promote passive houses

Four houses were taken as a pilot, through the reasonable
selection of building orientation and window and door po-
sitions, the use of skylights for lighting and other measures
to achieve passive lighting and ventilation as far as possible
and reduce the energy demand of the building itself.

Figure 5-3-2-1 Hostels converted from vacant houses
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Figure 5-3-2-4 Nature lighting

03 Suggestions to improve

The hostel design team has fruitful experience in passive
house design and technology application. With the profes-
sional consultation of a third party, they provided villagers
with samples of low-carbon buildings using new technolo-
gies and concepts, encouraging and helping local residents
to improve their living environment and reduce their energy
consumption.
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Case 3-6: Convert old barracks into hostels

Location: Xinjian Village

Related SDG:
SDG 11: Make cities and human settlements inclusive, safe, resilient
and sustainable

01 Concept of design

The old barracks in Xinjian Village were abandoned when the
location of the troops changed. In recent years, Xinjian vil-
lage has been promoting its natural beauty and culture, and
the development of tourism also boosted the demand for
accommodation. Dinghai Tourism Development Company
then converted the old barracks into hostel rooms.

The conversion of the barracks is a continuation and devel-
opment of the countryside landscape and rural history. The
hostel itself is not a seemingly simple accommodation build-
ing, it has an inseparable relationship with the surrounding
rural life and environment, and is integrated with the culture
of the location, which gives a new meaning to the surround-
ing area.

Figure 5-3-2-6 Front of the barracks and
its building material

Implementor: Dinghai Tourism Development Co. Ltd.

Related principles:
Principle 4: GHG emissions

Figure 5-3-2-7 Barracks and its
surrounding environment

02 Environmental benefits

1) Reduce hidden carbon emissions of buildings

To reduce the consumption of resources and energy, the
building envelope of the barracks was well preserved and
only the internal furnishings were adjusted. According to the
average CO, emissions per unit area for building material
production (590.9kg/m?), and that of material transportation
(76.7kg/m?) in Zhejiang, it is estimated that if a new hostel
with the same construction area of 350m? as the barracks
is built, its lifecycle carbon emissions will be approximately
233.6t.

(2) Attract tourists and promote rural tourism

With a unique historical and cultural feature, the new hostel
not only tackled the accommodation challenge in Xinjian
Village, but also attract many tourists to visit, which also
created new jobs for the local residents and increased their
income.

03 Suggestions to improve

Due to factors such as building orientation, and the materials
used for walls, doors and windows, the hostel rooms are not
well insulated. Indoor wall-hung stoves and heating solutions
through local biomass can be used to improve the comfort
level without using air conditioning.
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Case 3-7: Sound management of energy in hostel

Location: Xinluotou Village Implementor: Lost Villa

Related SDG:
SDG 11: Make cities and human settlements inclusive, safe, resilient
and sustainable

Related principles:
Principle 4: GHG emissions

the energy consumption is 1/4 of that of an ordinary electric
heater and 1/3 of that of a gas heater. The risk of leakage is
also avoided as there are no electrical components in direct
contact with the water.

2) Adopt intelligent energy management

The lights in the corridors and entrance of the rooms are
equipped with automatic switches, which switches off auto-
matically if no one is detected in 15 minutes.

The intelligent control panel can check and adjust the room
temperature in real time, either locally or remotely, and to
switch between different air supply systems and air volumes
to meet the different needs of the room at any time.

Figure 5-3-2-8 Lost Villa

01 Concept of design

The hostel is located in Nan Dong Art Valley of Xinjian Vil-
lage, and featured with various energy-saving technology
and smart energy management system. The hostel works
with professional operators, creating a net-zero sample,
whose operation emissions are 15.7% lower than those of
hostels in Shanghai.?

02 Environmental benefits

1) Application of low-carbon technology

The use of double-glazing windows reduced the indoor cool-
ing requirement by 63.4% compared to the original window.
The application of Heat Reclaim Ventilator minimised the
loss of indoor temperature by recovering the energy from the
exhausted outdoor air. With an air heat pump water heater, Figure 5-3-2-9 Double glazing glasses

Figure 5-3-2-11 Control panel
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03 Suggestions to improve

1) Unleash the potential of renewable energy use and
establish a smart energy management platform

Add a solar water heater together with the air heat pump, to
make full use of the solar thermal energy. Establish a smart
energy management system and energy consumption mon-
itoring system to accurately measure the operation efficien-

cy.

2) Convey the concept of energy-saving to visitors

Promote sustainable consumption habits through signs and
tips in the hostel to convey the concept of energy saving to
visitors.
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5.4 Case studies on low-carbon
oriented governance

5.4.1 Participation of third-parties

Case 4-1: A multi-participation governance
mechanism

Location: Dinghai

Related SDG:
SDG 17: Strengthen the means of implementation and revitalize the
Global Partnership for Sustainable Development

01 Concept of design

The government of Dinghai invited experts from UN-Habitat
and Tongji University, as third-party organisations, to analyse
the how to implement the 10 principles in Dinghai from Net
-zero Carbon Village Planning Guidelines: Yangtze River Del-
ta, issued by UN-Habitat in 2019. The team investigated the
geographical, demographic, social and economic develop-
ment, developed the 10 principles into detailed targets, and
proposed short-, mid- and long-term action plans at village,
street office and district levels, with corresponding design,
implementation and operation measures for pilot projects.

02 Environmental benefits

Experts from UN Habitat provided advice from a global
perspective that gives the pilot projects in Dinghai potential
replicability and scalability for other island villages.

Research team from Tongji University provided scientif-
ic-based evidence on how to establish carbon inventory
and pinpoint the key emission sectors that can be further
reformed. A top-down design of Dinghai government makes

Implementor: Dinghai government, UN Habitat, Tongji Univer-
sity

Related principles:
Principle 10: Ecological awareness

Figure 5-4-1-2 Field investigation

sure the plan can be implemented timely, systematically and
accurately.

03 Suggestions to improve

Invite more specialized third-party organisations to partici-
pate in the construction and operation of villages, such as
training centres, insurance companies, carbon label design
institutes, and introduce green finance.
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Case 4-2: Net-zero “Beautiful Countryside Week” Case 4-3: Delivering the concept of sustainable

Location: Dinghai Implementor: Dinghai government consumption with packaging-free stores
. Location: Maao Village Implementor: Maao Village
Related principles:

Principle 9: Employment opportunities and leisure Related SDG:
Principle 10: Ecological awareness

Related SDG: o
SDG 13: Climate action Related principles:

SDG 12: Ensure sustainable consumption and production patterns Principle 10: Ecological awareness

01 Concept of design

Dinghai sets May 25 every year as the “Beautiful Countryside
Week”, choosing one village as the main venue and several
villages for side events focusing on rural culture, tourism and
products, etc.

In 2021, under the theme of “Net-zero Carbon”, villages or-
ganised various activities based on their own low-carbon
projects.

Figure 5-4-1-5 Outdoor music festival

02 Environmental benefits

Each village organises its own Net-zero carbon activities, to
showcase its practices and efforts.

By hosting outdoor rural activities like rural cross-country
runs, music festivals, and the promotion of locally-grown
agricultural goods and environmentally-sustainable creative
products, villages not only spearheads the development of
rural tourism but also imparts the rural net-zero carbon con-
cept to its visitors.

Figure 5-4-1-6 Paper bag

Figure 5-4-1-7 Glass bottle
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01 Concept of design

Yiguo, a food and grocery and packaging-free shop in Maao
Village, encourages customers to bring their own containers
for shopping to promote low-carbon consumption style. The
shop only provides certain glass or plastic bottles for some
goods based on a deposit, refund and credits system. The
containers or other recyclable packages that customers
bring back can be made into handicrafts.

02 Environmental benefits

It is estimated that 8 million tonnes of plastic wastes enter
the oceans each year. Research shows that in the Bei-
jing-Tianjin-Hebei region alone, food packaging accounts for
15.7% of municipal solid waste, of which more than 60% is
plastic bags and boxes”. Packaging-free stores not only re-
duce package waste, but makes consumers adopt sustain-
able lifestyle.

03 Suggestions to improve

Packaging-free shops can be replicated and scaled-up to
other villages, and explore more packaging recycling mea-
sures.
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Case 4-4: Green finance

Location: Maao Village ggﬁ:fmentor: Dinghai Ocean and Agriculture Commercial

Related SDG:
SDG 17: Strengthen the means of implementation and revitalize the
Global Partnership for Sustainable Development
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Figure 5-4-1-11 First loan for zero carbon project

Related principles:
Principles 9: Employment opportunities and leisure
Principle 10: Ecological awareness

01 Concept of design

Zero carbon loan of Dinghai is a product of green finance
focusing on nine priorities including land use and water recy-
cling. The total amount is 1 billion RMB.

02 Environmental benefits

Dinghai Ocean and Agriculture Commercial Bank signed the
first zero carbon loan agreement with Maao street office that
for the first time will support 6 net-zero carbon pilot projects
in villages including Maao Village, Guanghuang Village and
Yujia Village. Zhoushan Century Tourism Development Co.
Ltd got the first 2 million RMB loan.

03 Suggestions to improve

Improve the evaluation mechanism of green loans: Green
loan projects should be based on quantitative assessment
of carbon reduction benefits and regular performance eval-
uation. The use of green finance in rural areas is the key to
greening rural industries.
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5.4.2 Ecological awareness

Case 4-5: Practice and pilot of
net-zero carbon villages

Location: Xinjian Village

Related SDGs:
SDG 4: Ensure inclusive and equitable quality education and promote
lifelong learning opportunities for all

01 Concept of design

The first Net-zero Carbon Exhibition Hall was opened in Xin-
jian Village in 2021. Through interactive design, it collects pi-
lot projects and case studies from every villages, and show-
case the background info and road map to net-zero carbon,
inspiring other rural communities to participate.

The design has several highlights as below:

1. Based on the concept of low-carbon
The exhibition hall presents a green environment through

vertical plantation and resin glass artistic installation.

2. Reflecting the characteristics of the rural and coastal land-

HARE AEf RANEL R
FLELL) RigREME W EERERR )

SR

EARK

.......

SR (AR
Il

Il

i \ i

SRR

iR e i

iar] || R
BEEHiCkERR I I

AR R

WEREAIRD

Implementor: Xinjian Village, Dinghai Tourism

Development Co. Ltd.

Related principles:
Principle 10: Ecological awareness

scape of Dinghai

Through recreation of village road with the design of the
exhibition walls, wooden frame and life scenes. The appli-
cation of fishing nets and tiles from stone houses presents
the characteristics of the fishery industry and the rural land-
scape of Dinghai, as well as the low-carbon concept by using
second-hand local materials.

3. Immersed interactive experience

Through an interactive touch screen, simulations of the
ocean and villages, and bicycles that visitors can ride to gen-
erate electricity, the exhibition hall strengthens interaction
with visitors and enhances their participation.
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Figure 5-4-2-1 Layout and visit route of the exhibition hall
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Figure 5-4-2-2 Rendering of the exhibition hall

02 Environmental benefits

The whole exhibition hall is divided into three sections:
Net-zero carbon background introduction, roadmap and
action plans to net-zero carbon village, and Net-zero carbon
cases, with a focus on the natural appearance of the villag-
es in Dinghai and some of the promising cases to achieve
net-zero carbon village.

The showroom installed 3D technology to introduce cases
on transportation, culture and tourism activities and installed
interactive facilities including VR cycling for visitors.

03 Suggestions to improve

1) Continuously update the content of the exhibition hall

As the construction of net-zero carbon villages in Dinghai
District continues to progress, the net-zero carbon prac-
tice exhibition hall needs to continue to collect and display
new cases, and to extend the net-zero carbon concept and
advanced practices of Dinghai to scale up the influence
through the tourists spot nearby.

2) Organize special training activities
Low-carbon seminars and workshops can be organised to
involve local residents and visitors.

#".'/ -

Figure 5-4-2-3 Vertical Greening
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Figure 5-4-2-5 Demonstration of net-zero carbon
rural practice cases

Figure 5-4-2-7 Exhibition of carbon inventory

Figure 5-4-2-6 Interactive cycling area
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Case 4-6: Ecological awareness/knowledge training
for government staff

S S : Implementor: Bureau of Agriculture and Rural Development of
Location: All level of governments in Dinghai Dinghai, Yancang Street Office

Related SDGs:

SDG 4: Ensure inclusive and equitable quality education and promote

lifelong learning opportunities for all Related principles:

SDG 16: Promote peaceful and inclusive societies for sustainable Principle 10: Ecological awareness
development, provide access to justice for all and build effective,

accountable and inclusive institutions at all levels

Figure 5-4-2-8 Training programme

01 Concept of design

To better implement the work of net-zero carbon village con-
struction in the future, as the management department and
the implementer of net-zero carbon village construction, the
Bureau of Agriculture and Rural Development of Dinghai and
Yancang Street Office invited the research team of Tongji
University to provide systematic training for government
staff on the concepts of net-zero carbon.

02 Environmental benefits

On May 8, Yancang Street Office invited professor from

Tongji University to explain the advanced concepts of “carbon

peak”, “carbon neutral” and “carbon sink”, emphasizing the

guidance and demonstration role of the government from O 6
various aspects including environment, energy, architecture,

planning, greening and agriculture. A total of 150 staff from 2 o

all levels of departments participated. g e o0 .-’ >y ' EXpe ri e n Ce fro m
03 Suggestions to improve s D i n g h a i’S C a S e

More training sessions need to be organised for more people
working at the front line, including teaching staff in schools,
students, village leaders and local residents.
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Due to unique ecosystems, environmental capacity, biodiversity and resource dependency, island areas have been one
of the major concerns of the United Nations. For rural areas of islands, how to break through the barriers of resources
limitation and backwardness of development, use the urban-rural relationship to re-distribute the industrial structure
with industries of high added value, low resource dependence and low emission, and act on the opportunities brought
by the trend of carbon neutrality, is an important issue worthy of discussion and active attempts.

Island regions are facing natural constraints, such as a high energy and resource dependency and a less resilient
climate. In terms of socio-economic development, they also have to tackle problems such as a relatively low level of
economic development, a lack of specialised personnel, and a low-carbon concept that is not yet widespread.

On the basis of professional technical support and multilateral cooperation, Dinghai has formulated specific strate-
gies and action plans under the guidance of the Net-zero Carbon Village Planning Guidelines for the Yangtze River
Delta Region as well as China’s rural revitalisation guidelines, and has made useful and fruitful attempts in four areas:
energy and resources, industrial revitalisation, low-carbon lifestyle and rural governance, which provide experience for
the development of similar island areas.

Establishing a systematic 3S (STATUS - STRATEGIES - SMART ACTIONS) path

The first step is to identify the current characteristics of rural carbon emissions, the second step is to formulate tar-
geted development plans according to the local situation, and the third step is to promote the implementation of plans
through a combination of top-down approaches by the joint efforts of various stakeholders.

In the future, Dinghai should regularly evaluate the content of the guidelines according to the actual situation, form
innovative cooperation with urban areas on the basis of organic urban-rural relationships, and continuously integrate
new technologies and ideas, so as to gradually realize a net-zero carbon, vibrant and revitalised island village.

Step 1: Status Step 2: Strategies Step 3: Smart Actions

Step 4: Evaluation and
adjustment

Make customized strategy of Participation from
low-carbon development public/private
Make specific plans for sectors and

each serctor local residents

Make carbon inventory
Analyse key
emission sectors

Update the inventory
Evaluate the performance
and adjust strategy and plan

Feedback
Figure 6-1 Rural revitalisation promotion path under the net-zero carbon goal

Seeking technical support and encouraging stakeholders’ engagement

Zero carbon village is proposed in the context of climate change, and the revitalisation of Dinghai’s rural vilalges under
net-zero carbon goal actively deliver the Global Sustainable Development Goals and the requirements of the Chinese
government'’s ecological civilisation and the “Two Mountains Theory”.

Dinghai has worked with UN-Habitat and other international organizations to promote the integration of international

and domestic advanced low-carbon concepts (Case 4-1). The introduction of Tongji University, a third-party profes-
sional institution to provide technical support, encouraging private capital to invest in rural development including
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hospitality industry (Cases 3-5 and 3-6), commercial banks, and financial institutions (Cases 4-4) are all innovative and
effective measures.

Customised projects to empower local villagers

Dinghai's practices include piloting the use of renewable energy suitable for island areas according to local conditions
(Case 1-1), improving the stability of energy systems in island villages through smart micro-grids (Case 1-2), applying
renewable energy in public buildings such as local markets(Case 1-3) and reducing building energy consumption
through refined management (Case 3-7).

Using fresh water supply systems (Cases 1-4, 1-5, 1-6) and low-carbon waste treatment systems (Cases 1-7, 1-8) that
are appropriate for island villages were used to reduce maintenance and management costs. Taking full account of
climate risks in island areas, the resilient level of energy and resource supply was increased, and campaigns were car-
ried out to raise the awareness of climate change risks among residents and businesses in island areas.

Dinghai focuses on the promotion of low-carbon practices in rural industries, including the decarbonisation of the
agricultural industry (Case 2-1, 2-2), and the decarbonisation of the tourism industry (Case 2-6), etc. Industrial de-
velopment served as the advanced force to drive related actions in other fields. Developing traditional and creative
handicrafts with local characteristics in conjunction with the local fishing industry (Case 2-4), and developing service
industry such as agricultural education with traditional farming (Case 2-5). Using high-quality natural resources of the
island countryside to promote the development of outdoor industries such as camping (Case 2-7) and hiking (Case
2-8).

While developing tourism, Dinghai also promoted the sharing of tourism facilities and service for local residents.
Formulating village planning with a net-zero carbon orientation, Dinghai focused on improving the living standards of
village res- idents (Case 3-1), optimised the spatial layout of villages (3-2), created a low-carbon transport system, and
improved transport service facilities inside and outside the villages (Cases 2-9, 3-3, 3-4).

Continuously enhancing the ecological awareness and sustainable lifestyles of everyone

Dinghai launched comprehensive training programmes on low-carbon development concepts for government staff
at all levels (Cases 4-5,4-6), created a low-carbon management platform for industries (Case 2-3) and put forward
low-carbon management requirements for enterprises and managers engaged in rural industries.

Dinghai conveyed the concept of low-carbon lifestyle to villagers and tourists by organising rural tourism activities
(Case 4-2) and setting up low-carbon scenic spots with educational purposes (Case 4-3) to upgrade infrastructure.

In the future, Dinghai needs to make regular assessments based on the 46 indicators from 10 aspects, and to make
necessary adjustment accordingly. Through the interaction between urban and rural areas and joint development, is-
land villages will keep employing new concepts and technology, to become net-zero, vibrant and revitalised.
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