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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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Percentage of rural populations (%) 0% 10%

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-

01

Introduction:
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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.

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

Aerial view of Dinghai District©People’'s Government of Dinghai District




Aerial view of Dinghai District©People’s Government of Dinghai District

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.
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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

[l urban

Rural
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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)
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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
700000 30605 o006
52340 -
T 614908
g 600000 /6858 75408
o)
e 514468
~ 500000
9
2
©
B 400000 v
=L Energy activities
() 0,
£ 300000 93.25%
(=
e}
8
£ 200000
(0]
C
8
5 100000
S
=
g ° A o .
X ne2 .o
E Qo\ﬂe 0\666 W ’éd\\‘\“e (e"’&((\e(\ &o‘e&\)\ & -\59\0(\
@«"\(\g \‘43‘3‘6 (\;;.\0\“ e
‘\00
(o2

16,005.76

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
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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
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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)

fpe  [eta |

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 