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Introduction

The Paris Agreement intends to limit global warming
to 1.5°C above pre-industrial levels. The European
Green Deal aims to achieve carbon neutrality in Europe
by 2050.1 The sustainable development goals (SDGs)
aim to take urgent action to combat climate change and
its impacts.?! It is clear that the world, including citizens
across Europe, are demanding that different levels of
government increase their efforts in mitigating climate
change. Local governments can play an important role
in achieving the desired reduction of emissions whilst
fostering sustainable development.

What can | learn from
this Roadmap?

This science-based policy brief constitutes a
comprehensive roadmap to approach climate change
mitigation at the municipal level; it is designed for
European and other countries from the Organisation
for Economic Co-operation and Development (OECD).
It presents general guidelines that local authorities
can follow to support mitigation pathways that are
adaptable to each municipal context. It addresses the
existing gap between what the science proposes

and what could potentially be accomplished by local
governments in practice. In addition, this roadmap
promotes a better understanding of the breadth

and multi-sectoral character of the climate change
mitigation challenge. It enhances the existing links
among different local measures, projects, and other
related municipal initiatives in climate action, with the
aim of reducing municipal efforts and increasing efficacy
and efficiency.




The recommendations provided are framed by the
main domains of a municipality’s competencies
and are primarily anchored in the guidelines of

the Intergovernmental Panel on Climate Change
(IPCC). The different domains where mitigation can
take place at the local level include the following:

e Governance

e Education & Communication

e Land Use (Agriculture, forestry and other land use)
e Consumption Patterns

o Waste Management

e Energy

e Transportation and Mobility

e Spatial Planning

A decision was made to link each mitigation
recommendation to its related sustainable development
target in order to further support local governments.
This allows the municipality to move forward on

both dimensions (climate action and sustainable
development) simultaneously.

Each municipality has its own reality. For that
reason, your municipality may prefer some
recommendations over others. That is completely
normal, as these recommendations are not site-
specific and are broad in order to fit any European
or OECD municipality. Nonetheless, the aim of

this document is to provide an initial roadmap to
implement mitigation in your municipality, relying
on local government knowledge and experience to
adjust the recommendations to each situation.

From the eight domains considered for climate change
mitigation, we recommend starting with the domain
that would have the highest interest and impact

for your municipality and thereafter setting your

own priorities and goals within this framework.
Furthermore, we encourage you to analyse the lesser-
explored domains, as these may inspire you to integrate
them into your current municipal climate action plans

— enhancing your implementation strategy, as well as,
helping to realise short to medium term local impacts.

Throughout the document cases and examples

are presented to elaborate and substantiate the
recommendations. Case examples draw from
experiences from implemented projects where as
practical examples are general suggestions and tips for
what concrete steps one can take next.

Collaboration starts here!

To ensure its success, it is crucial to share the Roadmap
with your colleagues and others specialised in the
chosen domains.

Co-create with us!

If you would like to promote your success stories
and inspire other municipalities or see what
other municipalities have been doing lately
around Europe then check out our catalogue of
experiences. The stories can be accessed via this
link. Please follow the instructions on the page to
add your story. For any questions feel to contact
mmgarcia@fc.ul.pt or bernstein@adelphi.de


http://padlet.com/beacon_project/4ez7pen0ifennj8i
http://padlet.com/beacon_project/4ez7pen0ifennj8i
http://padlet.com/beacon_project/4ez7pen0ifennj8i
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Recommendations

Governance
(7 RECOs)
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Communication
(5 RECOs)

Land Use
(10 RECOs)

Consumption
Patterns
(6 RECOs)

Waste
Management
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Energy
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Transportation
and Mobility
(7 RECOs)
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Topics

e Model of governing

e Adequate policies

e Stakeholders Partnership
e Municipal Structure

e Internal Capacity Building

e Education on climate change

e Communication on climate change

e Sustainable land management
e Sustainable food production

e Sustainable forest management
e Soil fertility and permeability

e Green Urban Spaces and Infrastructure

e Carbon footprint

e Green public procurement

e Sustainable food consumption

e General sustainable consumption

e Consumerist behaviour
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1 Governance

Recommendations for local climate change mitigation

SDGs and Targets

A. Provisioning Sustainable Services/ Green Public
Procurement

B. Promote Information Policies

C. Undertake Voluntary Actions

D. (Re)municipalise Local Services to Foster
Institutional Capacity for Climate Change Mitigation

13.2: Integrate climate change measures
into national policies, strategies and
planning.®

13 v

& 4

17 PARTNERSHIPS
FORTHE GOALS

&

17.14: Enhance policy coherence for
sustainable development.i®!

E. Establish Stakeholder Partnerships

F. Re-arrange Internal Structures of the Local
administration

17.16: Enhance the Global Partnership for
Sustainable Development, complemented
by multi-stakeholder partnerships that
mobilize and share knowledge, expertise,
technology and financial resources, to support the
achievement of the Sustainable Development Goals
in all countries, in particular developing countries.®!

17 PARTNERSHIPS
FORTHE GOALS

&

17.17 Encourage and promote effective public, public-
private and civil society partnerships, building on the
experience and resourcing strategies of
partnerships.t!

G. Capacity Building for Local Administrations in
Climate Action

13.3: Improve education, awareness-rising
and human and institutional capacity on
climate change mitigation, adaptation,
impact reduction and early warning.™

13 v

& 4



- Governance

Governance capacity is highly related to the
effectiveness of climate policy.B? 41 Climate change
mitigation is a technically feasible exercise, but

it necessitates that institutional arrangements,
governance mechanisms, and financial resources are
aligned with the goal of reducing greenhouse gas
emissions.® P92

Governing framework for climate change mitigation.

Local authorities can follow the following
complementary styles:

e Governing by provision: The municipality takes
the lead in providing sustainable services (water,
electricity, public housing, transport, and so on).1®!

e Governing by enabling: The municipality acts as a
facilitator, such as by enacting subsidies and loan
schemes, distributing information, coordinating climate
action among actors and establishing public-private
partnerships.® Voluntary actions and information
policies can be included in this style of governing.

The model of governing for climate change
mitigation can be summarised by the following:

It involves governing by provisioning sustainable
services and using all available politic instruments for
climate change mitigation, specifically the information
policies and voluntary actions, increasing (re)
municipalisation of municipal services, enhancing the
collaboration and participating through stakeholder-
partnership.

9

Recommendations

A- Provisioning Sustainable Services/Green
Public Procurement

The provisioning of sustainable services could be the
key to fostering climate change mitigation among
municipal actors.

Practical Example

The integration of green public procurement and the
obtainment of environmental certifications in public
services like the EU Eco-Management and Audit
Scheme (EMAS) or the International Organisation
for Standardisation (ISO) can be the starting point
for achieving this recommendation. (See chapter on
Consumption Patterns, p. 23).

5‘"& Related Sustainable Development
“an” Goals (SDGs):

This recommendation is linked to SDG 13 (Climate
Action), adapting the national context to the local
level, and SDG 17 (Partnership for the Goals),
understanding that climate action is an inherent
part of sustainable development.® P 118 The concrete
targets include the following:

13.2: Integrate climate change measures into national
policies, strategies and planning.®

17.14: Enhance policy coherence for sustainable
development.B!

B- Promote Information Policies

By governing by enabling, informing the population
about the status of the municipality in terms of
climate change mitigation can not only support
policymakers in proceeding with efficient and effective
climate policy but additionally contribute to raising
awareness among local actors and citizens. (See
chapter on Education and Communication, p. 13).

Practical Example

Invest in monitoring municipal greenhouse gases
emissions through the creation of an emissions
inventory. The Mitigation Goal Standard published
by the Greenhouse Gas Protocol provides an
accounting and reporting standard for national
and subnational GHG reduction goals.”! Details
include, inter alia, designing a mitigation goal,
estimating base year emissions, accounting for
the land sector and monitoring and verification.
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% Related SDGs:
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This recommendation is linked to SDG 13 (Climate
Action), adapting the national context to the local
level, and SDG 17 (Partnership for the Goals),
understanding that climate action is an inherent part
of sustainable development.5P 118 The concrete
targets include the following:

13.2: Integrate climate change measures into national
policies, strategies and planning.®

17.14: Enhance policy coherence for sustainable
development.B

C- Undertake Voluntary Actions

Often national or EU-level mandates and regulations do
not perfectly align or match local municipal ambition.
Non-mandatory actions can support the desired model
of climate change mitigation governance.

Practical Example

The Covenant of Mayors aims to introduce a bottom-
up approach to climate action action plans from the
municipalities to upper-level administrations (regional
to national level). This produces multi-level cooperation
and creates a local context-framework for action.®

4

N

= % Related SDGs:

oW
This recommendation is linked to SDG 13 (Climate
Action), adapting the national context to the local
level, and SDG 17 (Partnership for the Goals),
understanding that climate action is an inherent
part of sustainable development.? 118 The concrete
targets include the following:

13.2: Integrate climate change measures into national
policies, strategies and planning.®

17.14: Enhance policy coherence for sustainable
development.B

10

D- (Re)municipalise Local Services
to Foster Institutional Capacity for
Climate Change Mitigation

(Re)municipalisation is the process of bringing
previously private or privatised services under local
public control and management, including services that
have frequently been in private hands or services that
do not yet exist.!

@ Did you know?

Publicly managed services are generally more
focused on quality, universal access, affordability

and the delivery of broader social and environmental
objectives.! Thus, (re)municipalisation could be the
key to achieving local climate change mitigation
goals®, particularly in the energy sector, where new
local public companies and co-operatives have been
pioneering an energy transition based on renewables.
It is relevant for other sectors as well, such as
transportation and waste management services.®!

\|/
5
%

2 Related SDGs:

w
This recommendation is linked to SDG 13 (Climate
Action), adapting the national context to the local
level, and SDG 17 (Partnership for the Goals),
understanding that climate action is an inherent
part of sustainable development.® P18 The concrete
targets include the following:

13.2: Integrate climate change measures into national
policies, strategies and planning.®

17.14: Enhance policy coherence for sustainable
development.B!

E- Establish Stakeholder Partnerships

Partnerships are crucial. They extend the operation

of the state by facilitating further action form external
actors.'? Four core groups have been identified to foster
collaboration and participation with local administration
in the local climate change mitigation process:

e Private sector. Local business and industry can have
an important role in contributing to the reduction
and capture of territorial GHG emissions.

e NGOs or associations. These can play an important
role in connecting knowledge with responsibility
and promoting norms of accountability. p- 1186l
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Recommendations

e Civil society. Civil society can increase the
likelihood of success for climate policy
through increased participation.

e Other related local authorities or public institutions.
Local administrations can receive support
by collaborating with other municipalities or
regional agencies. Additionally, they can foster
climate action by establishing partnerships
with local educational institutions.

Case example

In 2019, the Sztum City Council held a climate change
session inviting representatives from various local
circles working with energy and environment including
the Sztum energy cluster.ltt eaders from the town
joined city councillors in discussing local climate
change strategy.

Case example

The Irish government established a Citizens’ Assembly
between 2016-2018 to, inter alia, answer questions
about the future of irish climate policy.?? The assembly
brought together 99 citizens and gave them the time,
space and structure to consider climate policy questions
in a deliberative manner. Not only were the outcomes
internalised by the government, the assembly provided
a platform for engaging and communicating with the
wider citizenry on climate change.

v,
= = Related SDGs:

a
This recommendation is linked to SDG 17 (Partnership
for the Goals), understanding that climate action is
an inherent part of sustainable development.p- 118
The concrete targets include the following:

17.16: Enhance global partnership for sustainable
development, complemented by multi-stakeholder
partnerships that mobilise and share knowledge,
expertise, technology and financial resources

to support the achievement of the SDGs in all
countries, particularly in developing countries.?

17.17: Encourage and promote effective
public, public-private and civil society
partnerships, building on the experience and
resourcing strategies of partnerships.®

11

F- Rearrange the Internal Structure of the
Local Administration

Effective climate policy involves building institutions
and the capacity for governance.® P *UDue to the
multidisciplinary character of the climate change
challenge, fostering collaboration, cooperation, and
information sharing among local administration
divisions may play an important role in the
implementation of local policies for climate change
mitigation.

Internal structures for effective climate action: three
main structures were identified for local administrations
to encourage climate action policy implementation.!**!

¢ Climate unit, centralised climate structure: The
municipality creates a team led by a coordinator,
who is the central focal point. The unit leads the
communication with all relevant stakeholders
(both internal and external) and coordinates the
implementation of the climate action strategy. The
technical departments are supported in their daily
work by this multidisciplinary team. The unit ensures
suitable information flow among departments,
initiates projects, looks for funding, collects information
and contacts, and keeps track of progress. The
coordinator additionally ensures that the various
projects complement each other and support the
achievement of both climate change mitigation and
adaptation. The coordinator has to be well-connected
with and well respected by decision-makers and other
departments.

Expert team, decentralised climate structure:
The municipality assigns persons responsible for
climate action in all departments. They coordinate
activities in their specific area and meet on a
regular basis, for instance in the form of internal
roundtables (for example, Bottrop in Germany,
Ansido in Portugal). Taskforces or working groups
convene every (other) month, for example. Central
reporting obligations and well-structured meetings
help keep track of progress and avoid overlaps.

Hybrid, decentralised expert team led by one
coordinator:

It is often difficult to significantly rearrange internal
structures; therefore, it may be easier to assign

a central (well-respected and well-connected)
coordinator who is supported by a decentralised,
multidisciplinary team, instead of reorganising

the entire administration and creating a single
climate division. In this scenario, the coordinator
keeps the decentralised team on track.
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Regardless of the chosen structure, it is important to
ensure the flow of the information among departments
and continuously improve the structure.

"
%

%‘ Related SDGs:
o

L/

This recommendation is linked to SDG 17 (Partnership
for the Goals), understanding that climate action

is an inherent part of sustainable development{ p- 116l
The concrete targets include the following:

17.16: Enhance global partnership for sustainable
development, complemented by multi-stakeholder
partnerships that mobilise and share knowledge,
expertise, technology and financial resources

to support the achievement of the SDGs in all
countries, particularly in developing countries.?

17.17: Encourage and promote effective
public, public-private and civil society
partnerships, building on the experience and
resourcing strategies of partnerships.®

G- Capacity Building for Local
Administrations in Climate Action

Decision-makers frequently have insufficient or
imperfect knowledge about climate risk deficits
that can and need to be addressed with better
data and public education.® P 169 Building capacity
in climate action at the local administrative level,
using both general and area- specific training,

can improve municipal competencies to increase
accountability in the mitigation process.

4

AN
= = Related SDGs:

o
This recommendation is linked to SDG 13 (Climate
Action) and includes the following targets:

13.3: Improve education, raise awareness and
increase human and institutional capacity
for climate change mitigation, adaptation,
impact reduction and early warning.®

12
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- Education & Communication

Recommendations for local climate change mitigation

SDGs and Targets

A. Education on Climate Change

A.1 Promote climate change education in schools
and other educational institutions

A.2 Promote climate change education for citizens
not currently enrolled in an education

B. Communication on Climate Change

B.1 Dissemination of general information on climate
change and local environmental conditions

B.2 Dissemination of information on actions taken
by the municipality to mitigate climate change

B.3 Invest in non-comercial advertising campaigns
to increase citizen awareness about the climate
change crisis and regenerative responses

14

I 4.7: By 2030, ensure that all learners
acquire the knowledge and skills needed
to promote sustainable development,
including, among others, through
education for sustainable development and
sustainable lifestyles, human rights, gender equality,
promotion of a culture of peace and non-violence,
global citizenship and appreciation of cultural
diversity and of culture’s contribution to sustainable
development.F

]

13.3: Improve education, awareness-rising
and human and institutional capacity on
climate change mitigation, adaptation,
impact reduction and early warning.®!

13 oo

&4



X Education & Communication

@ Did you know?

Education and communication on climate situation

may be crucial for inducing a behaviour change in the
citizenry, promoting their contribution to climate change
mitigation and strengthening the work of the local
administration.

This chapter focuses on the education and
communication of climate change topics more generally,
since the other domains presented already include a
specific education and communication component.

),
= = Related SDGs:

a
The following recommendations are divided
into their education and communication
components, both being linked to SDGs 4
(Quality Education) and 13 (Climate Action).
They include the following concrete targets:

4.7: By 2030, ensure that all learners acquire
the knowledge and skills needed to promote
sustainable development, including, among
others, through education for sustainable
development and sustainable lifestyles, human
rights, gender equality, promotion of a culture of
peace and non-violence, global citizenship and
appreciation of cultural diversity and of culture’s
contribution to sustainable development.

13.3: Improve education, awareness-rising
and human and institutional capacity on
climate change mitigation, adaptation,
impact reduction and early warning.?

15

Recommendations

A- Education on Climate Change

Local authorities should promote education on climate
change and additionally increase the capacity for
climate action among their citizens.

@ Did you know?

As part of education-related sustainable
development4, education for climate action aims

to empower learners to make informed decisions on
climate change mitigation, thus transforming society.

Generally, education on climate change mitigation can
be used to explain the severity of the climate crisis, its
potential consequences and the potential solutions that
can be implemented.

Case example

In the Czech Republic, supported by the Ministry of
environment, the network of environmental education
centres (Ecocentres) offers a wide array of educational
products for schools and the general public.i*®!

Practical example

Many NGOs and associations are taking the lead in
environmental education. Municipalities can additionally
collaborate, increasing the capacity for climate action
among their citizens.

For better results in the education component, it may
be important to address education by differentiating by
age and separating the target audience dependent on
whether they are currently enrolled in an educational
program or not.

Related recommendations

A.1- Promote climate change education in schools
and other educational institutions

Using schools as hotspots for inducing climate change
education is a formula that several municipalities are
following.

Case example

In the BEACON project, 57 schools in Germany,

the Czech-Republic, Romania and Bulgaria, in
collaboration with their municipalities, are working to
increase awareness of climate change issues.!®
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A.2- Promote climate change education for citizens
not currently enrolled in an education

Persons not enrolled in an education also need to have
the ability to tackle climate change! Increasing general
education on the topic among the wider public can
increase the degree of acceptance towards municipal
measures taken for climate change mitigation.

Practical example

Conferences and training sessions can be offered by
a municipality at different periods throughout the year
to increase awareness on the climate change issue.

B- Communication on Climate Change

Communication is the basis for increasing awareness

in the population. We encourage municipalities to
disseminate general information on the issue and the
actions being taken by the local administration by
communicating through effective advertising campaigns
that reach a wide audience.

Related recommendations

B.1- Dissemination of general information on climate
change and local environmental conditions

Practical example

Municipalities can put relevant climate change
information at the top of their communication
agendas to keep citizens informed about the current
approach for inducing climate action.

Case example

The Municipality of Setlbal reports real
time information on air pollution in certain
streets within the municipality.'” 18

B.2- Dissemination of information on actions taken
by the municipality to mitigate climate change

Local authorities should inform citizens about the
measures taken to mitigate climate change in the
municipality as this could further incentivise the
population to take action as well.

Practical example

Information policies are potential resources for
informing the population on the current status of the
municipality’s climate action (l.e.: emissions inventory)
(See chapter on Governance, p. 7).

16

B.3- Invest in non-comercial advertising campaigns
to increase citizen awareness about the climate
change crisis and regenerative responses

It is widely known that advertising campaigns can
induce behavioural changes. 1920

Practical example

Municipalities could invest in marketing in
the way that private enterprises do in order
to facilitate the acceptance and adoption
of their climate change policies.



3 - Land Use




-} Land Use (Agriculture, forestry and other land use)

Recommendations for local climate change mitigation

SDGs and Targets

A. Promote Sustainable Land Management

15.1: By 2020, ensure the conservation,
restoration and sustainable use of
terrestrial and inland freshwater
ecosystems and their services, in particular
forest, wetlands, mountains and drylands, in line with
obligations under international agreements.©!

15 it

-
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15.5: Take urgent and significant action to reduce
the degradation of natural habitats, halt the

loss of biodiversity and, by 2020, protect and
prevent the extinction of threatened species.®

15.9: By 2020, integrate ecosystem and
biodiversity values into national and local
planning, development processes, poverty
reduction strategies and accounts.®!

B. Sustainable Food Production

B.1 Promote organic farming systems

B.2 Increase urban and peri-urban organic food
production

B.3 Promote an improved capacity for local
organic food production with special attention
to indigenous knowledge/local knowledge

9 m 2.4: By 2030, ensure sustainable food
production systems and implement resilient
./ practices that increase productivity and

production, that help maintain ecosystems,
that strengthen capacity for adaptation to climate
change, extreme weather, drought, flooding and
other disasters and that progressively improve land
and soil quality.®

C. Sustainable Forest Management

C.1 Increase municipal forest area

C.2 Reduce forest loss and degradation caused by
forestry activity

C.3 Avoid conversion from forest land to other land
use, particularly from switching into cropland or
monocultures

C.4 Implement operational and effective wildfires
management

15.2: By 2020, promote the
implementation of sustainable
management of all types of forest, halt
deforestation, restore degraded forests and
substantially increase afforestation and reforestation
globally.®

15 it

=
5
[ &
1
L

15.b: Mobilize significant resources from all sources
and at all levels to finance sustainable forest
management and provide adequate incentives to
developing countries to advance such management,
including for conservation and reforestation.?

D. Increase Soil Carbon Sequestration by Increasing
Soil Fertility and Groundwater Infiltrations

CLEAN WATER
AND SANITATION

)

1 LIFE
ONLAND

=
=5
&~
1
=

6.6: By 2020, protect and restore water-
related ecosystems, including mountains,
forests, wetlands, rivers and lakes.®!

15.3: By 2030, combat desertification,
restore degraded land and soil, including
land affected by desertification, drought and
floods, and strive to achieve a land
degradation-neutral world.F

E. Increase Green Urban Spaces and Infrastructure,
Paying Special Attention to Local Biodiversity

18

By 2030, provide universal access to
safe, inclusive and accessible, green and
public spaces, in particular for women and
children, older persons and persons with
disabilities.B!

15.9: By 2020, integrate ecosystem and
biodiversity values into national and local
planning, development processes, poverty
reduction strategies and accounts.?

15 oiiaw
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-} Land Use (Agriculture, forestry and other land use)

Land is the main resource of ecosystem services, and

its use directly affects the economy and quality of life.
5.r-818 Not only does it provide food to feed the Earth’s
population, but it can affect the climate depending on its
use or activity.5P-88 Changes in land conditions affect
global and regional climates, reducing or accentuating
warming and can affect the intensity, frequency, and
duration of extreme events.[22-p- 11

Depending on land use and management, GHG sinks
could increase (for example, afforestation, management
for soil carbon sequestration...) or decrease, thereby
increasing GHG emissions (for example through
deforestation, rice cultivation...). & 11

@ Did you know?

Land use accounts for 23% of total anthropogenic
greenhouse gas emissions (2007-2016), namely 13% of
carbon dioxide (CO,), 44% of methane (CH,) and 82% of
nitrous oxide (N,0).l22.»-71

Local authorities can play an important role in managing
land use in their territories and contributing to climate
change mitigation. Land use is an important challenge
due to the large number of intervention areas that it
includes (for example, agriculture, food security, forest
management, ecosystem conservation, and so on). 22

Nevertheless, approaching climate action in the land
use sector could lead to several co-benefits, doubling
results with less inputs (reduction of land degradation
and desertification processes, enhancement of
biodiversity and food security, increases in air quality
and water regulation, reduction of energy consumption,
improvements in public health, and other socio-
economic benefits)?2. 23]

19

Recommendations

A- Promote Sustainable Land Management

Sustainable land management is defined as the use of
land resources, including soil, water, animals and plants,
for the production of goods to meet changing human
needs, while ensuring the long-term productive potential
of these resources and the maintenance of their
environmental functions. 21

Practical examples

e Avoid land degradation and deforestation due to
land activity.

e Recover or restore degraded land areas.

e Avoid land use competition, as it can lead to a
reduction in carbon sink areas (for example, turning
forest areas into crops). It is crucial to be consistent
and efficient during the municipal spatial planning
process.

e Integrate ecosystem or nature-based solutions (E/
NBS) into all levels of the local planning process.

Ecosystem-based solutions are sustainable strategies
based on natural processes and cycles that use natural
flows of matter and energy, taking advantage of local
solutions and following the seasonal and temporal
changes of the ecosystems.?¥ (See chapter on Spatial
Planning, p. 44).

@ Did you know?

Well-designed E/NBS require low energy inputs as they
integrate nature’s natural energy of nature, being the
most suitable solutions for local climate action.

M
2 § Related SDGs:

w
This general recommendation can be linked with
SDG 15 (Life on Land) concretely, not limited to the
following targets:

15.1: By 2020, ensure the conservation, restoration
and sustainable use of terrestrial and inland
freshwater ecosystems and their services, in
particular forest, wetlands, mountains and
drylands, in line with obligations under international
agreements.B!

15.5: Take urgent and significant action to reduce
the degradation of natural habitats, halt the loss of
biodiversity and, by 2020, protect and prevent the
extinction of threatened species.?
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15.9: By 2020, integrate ecosystem and
biodiversity values into national and local
planning, development processes, poverty
reduction strategies and accounts.?

B- Sustainable Food Production:

The vision of the Food and Agriculture Organisation
(FAQ) related to sustainable food production aims for
a world in which food is nutritious and accessible for
all, and natural resources are managed in a way that
allows ecosystem functions to support current as well
as future human needs.1?5p 143

@ Did you know?

The sustainable food production system is not
compatible with the “conventional” food production
system, which often leads to the depletion of

agroecological resilience and, hence, natural capital.?4
[25. p. 140]

This “conventional” system that is spread across
the world is based on homogeneity: genetic uniform
varieties grown with high levels of complementary

inputs like non-sustainable irrigation practices, fertiliser,

and pesticides. 24 [25.ch- 101 [26]

A practical framework for sustainable

food production: Sustainable food production can be
framed as organic farming, following the European
Union (EU) standards for organic food production,?”
which respects the natural fluctuations that maintain
ecosystem functions that are associated with organic
soil carbon management.

4

e‘ 2 Related SDGs:

o
The following proposed recommendation related to
food production is linked to SDG 2 (Zero Hunger) and

includes the following concrete target:

By 2030, ensure sustainable food production
systems and implement resilient practices that
increase productivity and production, that help
maintain ecosystems, that strengthen capacity for
adaptation to climate change, extreme weather,
drought, flooding and other disasters and that
progressively improve land and soil quality.®
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Related recommendations

B.1: Promote the organic farming systems

Local authorities should promote organic farming (in line
with EU standards) among existing or potential local
food producers, turning as much of the municipal food
production as possible into organic farming.

@ Did you know?

Organic farming not only contributes to
climate change mitigation but additionally
leads to human adaptation to climate change,
increasing food security and combatting
desertification and land degradation. 22 p-19)

Practical example

Agroforestry is an agricultural technique for food
production that qualifies under the EU standards
of organic farming. Agroforestry has the important
advantage of leading to a mitigation-adaptation
synergy in the agriculture sector. [ p-847]

B.2: Increase urban and peri-urban
organic food production

Local authorities should collaborate to increase food
production in the urban and peri-urban areas in order to
supply the local population. Supply food near where it is
demanded; this reduces the emissions associated with
food's transportation and can potentially prevent food
losses. (See chapter on Consumption Patterns, p. 23).

@ Did you know?

Regarding the location of food production, industrial
agriculture, along with subsistence agriculture, is the
most significant driver of deforestation in tropical
and subtropical countries, accounting for 80% of
deforestation from 2000-2010.8

Avoiding land use competition is another co-benefit
resulting from the increase in urban and peri-urban food
production, moving food production close to where the
majority of the demand is generated.

B.3: Promote improved capacity for local organic
food production with special attention to indigenous
knowledge/local knowledge

A municipality should support “conventional” local
agricultural producers in switching to organic farming.
At the same time, it is important to recognise ancestral
knowledge in the agricultural sector, defined as
knowledge existing before the green revolution which
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Recommendations

started in 1950, the starting point of unsustainable
“conventional” agricultural practices. 22-p- 311 125.p- 140

@ Did you know?

Ancestral knowledge in some agricultural practices
contributes to overcoming combined challenges,
including climate change, food security, biodiversity

conservation, desertification and land degradation.?
p.31]

The role of the municipality would be to enhance or
rescue these practices normally held by the indigenous
and or local elderly citizens, and integrate them into the
process of improving capacity and facilitating the switch
to organic food production.

Practical example

Municipalities can integrate pedagogic gardens into
municipal schools to to start teaching about organic
farming at an early age.

C- Sustainable Forest Management:

Forests (as well as peatlands, bogs, swamplands,
mangroves, bodies of water, etc.) have an enormous
potential for contributing to climate change mitigation
due to their inherent function as carbon sinks. Local
authorities should increase their efforts in increasing the
value of their forest areas.

@ What is a forest?

It is important to define what a forest is since the word
is frequently used incorrectly to name monocultures

of trees. These monocultural practices can induce soil
degradation.?®

It is crucial to follow the natural forest definition
provided by the International Union for Conservation
of Nature (IUCN), which draws from the Forest
Stewardship Council: areas where many of the principal
characteristics and key elements of native ecosystems
such as complexity, structure and diversity are
present®, as well as approved national and regional
standards for forest management.E9

v,
= = Related SDGs:

ow

The following recommendations based on the IUCN
natural forest definition are linked to SDG 15 (Life on
Land) and include the following concrete targets:
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15.2: By 2020, promote the implementation
of sustainable management of all types

of forest, halt deforestation, restore
degraded forests and substantially increase
afforestation and reforestation globally.™

15.h: Mobilise significant resources from

all sources and at all levels to finance
sustainable forest management and provide
adequate incentives to developing countries
for advancing such management, including
for conservation and reforestation.P!

Related recommendations:

C.1: Increase municipal forest area

Municipal forest area can be increased by protecting
the existing municipal forest areas and recovering

the degraded areas. Additionally, a municipality can
facilitate the establishment of new areas of forest in its
territory in order to pursue climate change mitigation.

C.2: Reduce forest loss and degradation caused by
forestry activity

Increase sustainable forest management, specifically
addressing the forest industry.

A municipality can promote sustainable forest
management certification among players in the forestry
industry. (See Consumption Patterns chapter, p.23)

C.3: Avoid conversion from forest land to other land
use, particularly when switching into cropland or
monocultures

Avoid land use competition that drives the loss of forest
by conversion into other land activities, particularly
monocultures (planting the same types of tree species).

C.4: Implement operational and effective wildfires
management

Mobilise resources to ensure operational and effective
wildfire management. Additionally, municipalities should
increase efforts to prevent these catastrophic events.

@ Did you know?

Climate change may exacerbate the occurrence of
wildfires.?2 718 This not only implies the depletion of
the forest and, hence, carbon sinks but, additionally,
the release of stored carbon into the atmosphere,
aggravating the climate crisis.
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D- Increase Soil Carbon Sequestration
by Increasing Soil Fertility and
Groundwater Infiltration

Municipalities should increase soil fertility and soil
carbon sequestration by increasing the soil's capacity
for storing water. 5 r-964. 311 Moreover, increasing soil
capacity for storing water leads to a potential synergy
between mitigation and adaptation since it increases
soil carbon sequestration and, simultaneously, can
reduce the risk of flooding.*2

@ Did you know?

Increasing soil fertility not only contributes to preventing
desertification but additionally increases the possibility
of capturing carbon in the soil, contributing to climate
change mitigation.?22 p-22]

Solutions to increasing soil fertility include but are not
limited to agroforestry, ecosystem-based solutions and
organic farming. Additional solutions include adopting
a circular economy through reusing organic waste and
composting processes. 2233 (See Waste Management
chapter, p. 30)

Practical example

Local authorities can increase groundwater infiltration
by limiting land-impermeable areas in their territory as
well as supporting soil creation (both in terms of depth
and the content of organic matter).

%,

% Related SDGs:
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This recommendation can be linked with SDG 15 (Life
on Land), having the target 15.3 of increasing soil
fertility as a method of combatting desertification.
Additionally, linked to SDG 6 (Clean Water and
Sanitation), target 6.6 considers the increase of soil
water permeability as way of protecting related
water ecosystems (for example, aquifers).

6.6: By 2020, protect and restore water-related
ecosystems, including mountains, forests, wetlands,
rivers and lakes.?!

15.3: By 2030, combat desertification, restore
degraded land and soil, including land affected by
desertification, drought and floods, and strive to
achieve a land degradation-neutral world.®
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E- Increase Green Urban Spaces
and Infrastructure, paying special

attention to Local Biodiversity

Municipalities should seek to integrate the ecosystem
service approach (via Green Infrastructure, nature-
based solutions or both) in their urban planning
processes. Further approaches should be to adopt
methods for mapping, carry out assessments of
ecosystem services, to promote payments for ecosystem
services and conduct calculations of the (economic) cost
of their use.B4

@ Did you know?

The EU Green infrastructure (Gl) Strategy defines

Gl as a strategically planned network of natural

and semi-natural areas with other environmental
features designed and managed to deliver a wide
range of ecosystem services®4 Gl can refer to rural,
peri-urban, or urban settings, covering terrestrial,
coastal and marine areas. #40ne of the key aims of
the Gl EU Strategy is to enable potential co-benefits,
namely climate change mitigation and adaptation,
reduced energy use, disaster risk management,

food provision, biodiversity conservation, health and
well-being, recreation, increased land and property
values, competitiveness and economic growth and the
enhancement of territorial cohesion. B4 Gl is closely
linked to ecosystem/nature-based solutions, as both
could potentially increase ecosystem services, leading
to increased carbon sinks, thereby reducing GHG
emissions.

Local authorities should increase green urban
infrastructure in urban and peri-urban areas,
establishing a balance between urbanisation and
green spaces to increase the land use mix. (See Spatial
Planning chapter, p. 47).

4
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The following recommendation could be linked to
SDGs 11 (Sustainable Cities and Communities) and
15 (Life on Land), using the following concrete targets:

By 2030, provide universal access to safe,
inclusive and accessible, green and public spaces, in
particular for women and children, older persons and
persons with disabilities.®!

15.9: By 2020, integrate ecosystem and
biodiversity values into national and local
planning, development processes, poverty
reduction strategies and accounts.®
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Recommendations for local climate change mitigation

SDGs and Targets

A. Promote the Consumption-Based Accounting

Methodology for GHG: The Carbon Footprint

broao i 12.6: Encourage companies, especially

WS [arge and transnational companies, to
m adopt sustainable practises and to
integrate sustainability information into
their reporting cycles.P!

B. Adopt Green Public Procurement 12.7: Promote public procurement practises that are
sustainable, in accordance with national policies and
priorities.® (Only for B recommendation)

C. Promote Seasonal, Organic and Local Produced TN 12.2: By 2030, achieve the sustainable

Food Consumption Without Animal Products LRI management and efficient use of natural
m resources.t!

D. Promote a Reduction in Consumerist Behaviour 12.5: By 2030, substantially reduce waste
generation through prevention, reduction, recycling
and reuse.B! (Only for D recommendation)

E. Promote Sustainable Consumption
12.8: By 2030, ensure that people everywhere
have the relevant information and awareness for

F. Facilitate Locally Produced Product Consumption sustainable development and lifestyles in harmony

24

with nature.?!
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@ Did you know?

Global consumption of goods and services has
dramatically increased in recent decades, in both
absolute and per capita terms, and is a key driver of

environmental degradation, including global warming.®

p.288]

Municipalities can play an important role in moving
towards sustainable consumption and sustainable
services by being providers of sustainable goods and
services to the population. Additionally, municipalities
have an important role in increasing awareness about
sustainable consumption and reducing consumerism
among the population.
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Recommendations

A- Promote the Consumption-Based
Accounting Methodology for GHG: The
Carbon Footprint

As opposed to production-based accounting, which only
considers emissions incurred at the initial production-
phase, consumption-based accounting for GHG
emissions accounts for the entire carbon footprint of
good or service.

A product’s carbon footprint includes all emissions
generated during the lifecycle of a good or service

— from production and distribution to end-use and
disposal or recycling.® P 3% This methodology reduces
existing emissions accounting gaps as all the emissions
associated with a product or service, including the
emissions before its consumption,are taken into account,
regardless of the country of origin (upstream emissions).

Without this methodology, an important part of

the emissions-chain is not accounted for.5 ¢h-44.2
Furthermore, this methodology shifts the responsibility
of the emissions to the consumers, which can promote
behavioural changes in consumption patterns.

@ Did you know?

The cities of Berlin and New York tally (and account for)
more upstream emissions than emissions produced
within their territories.

Promoting the consumption-based accounting
methodology could discourage the exodus of producers
in countries with strong climate legislation. As a
potential co-benefit, it could lead to a reduction of

a country’s dependency on imports, increasing self-
sufficiency. European and other OECD countries are
examples of territories with strong climate legislation;
thus, they would benefit from promoting this accounting
methodology.

Practical example

Municipalities could incentivise the use of this
accounting methodology by demanding knowledge
from their suppliers about the carbon footprints of the
provided goods and services. Additionally, municipalities
can promote the study of their citizens’ carbon
footprints as part of their information campaigns.
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Recommendations
R\ 1/ . . . .
=,.:= Related SDGs: e Labels: Environmental labels based on objective

The following recommendation can be linked to SDG
12 (Responsible Consumption and Production), with
the following concrete target:

Encourage companies, especially large and
transnational companies, to adopt sustainable
practises and to integrate sustainability information
into their reporting cycles.®

B- Adopt Green Public Procurement

Local administrations generally purchase products and
services. For that reason, public procurement regulations
play an important role in transforming the market® »

718 contributing to sustainable consumption and other
sustainable goals, simultaneously.®!

Green Procurement is defined as a process whereby
public authorities seek to produce goods, services

and works with a reduced environmental impact
throughout their lifecycles when compared to goods,
services and works with the same primary function
that would otherwise be procured.®® Sustainable public
procurement includes both environmental and social
criteria in the purchasing decisions.3®

Practical example

Municipalities can use the EU handbook “Buying
green!”, which explains how to integrate environmental
criteria in the procurement process and how it

is possible to articulate them within the current
procurement framework.®

Practical examples

e Municipalities can promote climate change
mitigation through their consumption choices,
by including carbon footprints, lifecycle costs
or other environmental and sustainable
criteria in public procurement contracts.

e Due to the breadth of requirements that can be
included green public procurement, it is necessary
support to local administrations aiming to adopt this
type of procurement model.

Tools to facilitate the identification of sustainable
products & services: To facilitate municipal and citizen
climate friendly consumption choices, various tools
have been developed to inform and identify sustainable
products or services:
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and transparent criteria, awarded by an
independent third party, can play an important
role in identifying sustainable products or
services. Third party ecolabels and declarations
have proven to be effective in transforming
attitudes towards sustainable consumerism.®
3081 The EU identifies four types of useful labels:

a. Multi-criteria label: This is based
on scientific information about the
environmental impact of a product or service
through production and distribution, the use
phase, and final disposal.®® For example,
the EU Ecolabel, Nordic Swan and the Blue
Angel .8

b. Single-use labels: These are based on one
or more pass/fail criteria linked to a specific
issue.B® For example, the EU Organic label or
Energy star.

c. Sector-specific labels: These are related to
a specific sector, for instance, the forestry
sector with the FSC or PEFC-related labels.B®

d. Grade product labels: Grading products or
services according to their environmental
performance, rather than using pass or fail
criteria.®® For example, the EU Energy Label
grades energy-related products according to
their energy efficiency.k®

e Life Cycle costing (LCC): The LCC approach not
only accounts for the purchase of the product
but additionally accounts for the cost incurred
during the use and disposal of these goods.2®
It could be useful for the procurement process
to take into account the cost of resource use,
maintenance and disposal, which are not
usually reflected in the purchase price of a good
or service. Also, LCC opens up the possibility
to include associated GHG emissions.B®

¢ Environmental management systems and
schemes certifications: Environmental
management systems are organisation-
related tools aimed at improving overall
environmental performance for the implementing
organisation.¥ For example, the EU Eco-
management and audit scheme (EMAS) or
the International Standard on Environmental
Systems (EN/ISO 14001) can be followed.®

e Product Origin: The origin of where a product or
service is produced is highly relevant because of
its associated trade emissions.
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@ Did you know?

Local consumption increases®! and protects local
economies while reducing the GHG emissions
associated with goods transportation. Local
production also makes the impacts of the production
and consumption directly visible, thereby helping

to facilitate the adjustment of the consumer needs’
and satisfaction within the ecological limits.®

Practical Example

Municipalities can promote local currencies in

their territory thereby directly supporting local
businesses, leading to an increase in local product
consumption.®¥ Local currencies not only boost local
economies but additionally contribute to sustainable
development by community-building and through
enabling different consumption patterns that allow
for a reduction of the environmental impact.i3?

France already has over 80 (March, 2020) local
currencies circulating! 2

4
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3 Related SDGs:
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Adopting green public procurement can be linked to

SDG 12 (Responsible Consumption and Production),

with the following targets:

Encourage companies, particularly large and
transnational companies, to adopt sustainable
practices and to integrate sustainability information
into their reporting cycles.®

Promote public procurement practices
that are sustainable, in accordance with
national policies and priorities.®

C- Promote Seasonal, Organic and Locally
Produced Food Consumption Without
Animal Products

@ Did you know?

Globally, food is the consumption category with the
greatest climate impact, accounting for 20% of GHG
emissions. P 309]

Diet choices can greatly influence climate change.
Balanced diets, featuring plant-based foods, such

as those based on coarse grains, legumes, fruits and
vegetables, nuts and seeds, and animal-sourced
food produced in resilient, sustainable and low - GHG
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emission systems, present major opportunities for
adaptation and mitigation while generating significant
co-benefits in terms of human health.?2 Additionally,
food consumption has potential synergies with the
agriculture sector. (See Land Use chapter, p.17).

Criteria to ensure climate change mitigation based on
diet choice:

e Animal product exclusion from diets (reduction when
agriculture is not an option, for example, small island
states, countries with extreme weather, etc.)

e Choosing organic food

e Seasonal food before the end of its season, as it
normally requires less energy to be produced than
food produced outside of their natural climates

e Locally produced to minimise emissions from
transportation

@ Did you know?:

Moving from current diets to a diet that excludes
animal products has transformative potential: it
may reduce land use for food by 3.1 billion ha (a
76% reduction), GHG emissions from food by 6.6
billion metric tonnes of CO, eq (a 49% reduction),
ocean acidification by 50%, eutrophication

by 49% and (scarcity-weighted) freshwater
withdrawals by 19% (reference from 2010).148

Practical example

Municipalities can promote food services (for schools,
hospitals and other public canteens) by providing
seasonal, organic, and locally produced food without
animal products.

e,
5
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% Related SDGs:

w
The following recommendation can be linked to SDG
12 (Responsible Consumption and Production) and
includes the following concrete targets:

By 2030, achieve the sustainable management
and efficient use of natural resources.F!

By 2030, ensure that people everywhere
have the relevant information and awareness for
sustainable development and lifestyles in harmony
with nature.?!



Recommendations

(-} Consumption Patterns

D- Promote a Reduction in Consumerist
Behaviour

At a certain point, we are not happier if we have more!
It was found that a weak relationship exists between
income and well-being at higher income levels.5 310

Consumerist behaviour manifests itself when the
possession and use of an increasing number and variety
of goods and services is the principal aspiration and

the surest perceived route to personal happiness, social
status, and national success.® p-304

In other words, consumerist behaviour leads to the
unnecessary purchasing of a considerable amount

of goods/services, thinking that it would bring us
happiness, success or to increase our social status.

@ How much are we buying?

Local authorities should inform the population about the
disadvantages of consumerist behaviour, with the aim
of reducing unnecessary consumption.

Practical example

Municipalities can run awareness-raising campaigns to
counteract consumerism by advertising, communicating
with and educating local citizens.

4
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2 Related SDGs:

o
The following recommendation can be linked to SDG
12 (Responsible Consumption and Production) and
includes the following concrete targets:

By 2030, achieve the sustainable management
and efficient use of natural resources.?!

By 2030, substantially reduce waste generation
through prevention, reduction, recycling and reuse.?!

By 2030, ensure that people everywhere
have the relevant information and awareness for
sustainable development and lifestyles in harmony
with nature.?
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E- Promote Sustainable Consumption

Sustainable consumption entails formulating
consumption strategies that foster a higher quality

of life, the efficient use of natural resources, and the
satisfaction of human needs while simultaneously
promoting equitable social and economic development,

economic competition and technological innovation. *
307]

@ How is the good or service that | am purchasing
produced and distributed?

Following the same framework as in the green public
procurement recommendation, municipalities should
foster sustainable consumption by incentivising the
consumption of products with the lowest carbon
footprint.

Practical example

Local authorities should raise awareness among
the population to increase sustainable consumption
(advertising, communication and education
campaigns).“Information policies are highly relevant
for facilitating choice outcomes and thus are important
for promoting environmental standards and proper
product labelling.1

\[/
e“ 2 Related SDGs:

o
The following recommendation can be linked to SDG
12 (Responsible Consumption and Production) and
includes the following concrete targets:

By 2030, achieve the sustainable management
and efficient use of natural resources.?

By 2030, ensure that people everywhere
have the relevant information and awareness for
sustainable development and lifestyles in harmony
with nature.B!
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F- Facilitate Locally Produced Product
Consumption

As part of sustainable consumption, municipalities
can play an important role in promoting local
product consumption and enhancing the

local economy while simultaneously reducing

the emissions associated with imports.

Practical examples

Municipalities can approach the promotion of local
products consumption by doing the following:

e Facilitating the necessary infrastructure for local
producers to sell their products.

e Promoting labels to guarantee origin, as is done with
some gourmet products (for example, cheese, wine,
and so on) recognising the value added by the special
regional characteristics of some local products.

\|/

% Related SDGs:
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The following recommendation can be linked to SDG
12 (Responsible Consumption and Production) and
includes the following concrete targets:

By 2030, achieve the sustainable management
and efficient use of natural resources.?

By 2030, ensure that people everywhere
have the relevant information and awareness for
sustainable development and lifestyles in harmony
with nature.®
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Recommendations for local climate change mitigation

SDGs and Targets

A. Reduce Urban Solid Waste Production with Special
Attention to Food Waste and Single-Use or Short-
Life Products

B. Enable the “Right To Repair”, Promote the Exchange
Of Second-Hand Goods and Increase Awareness
About Re-use

C. Promote Recycling

12 Gaiweron

12.3: By 2030, halve per capita global food
waste at the retail and consumer levels
and reduce food losses along production
and supply chains, including post-

ANDPRODUCTION

QO

harvested losses.® (Only for A recommendation)

12.5: By 2030, substantially reduce waste generation
through prevention, reduction, recycling and reuse.!

D. Waste Treatment

D.1 Produce compost, particularly from food or
green waste

D.2 Biogas production: Capture methane from
waste management or wastewater management

D.3 Reduce landfill waste disposal

D.4 Reduce the amount of untreated wastewater
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By 2030, reduce the adverse per
capita environmental impact of cities,
including by paying special attention to air
quality and municipal and other waste
management.®!
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Waste is defined as an object that someone discards,
intends to discard, or is required to discard.®?

@ Did you know?

e The quantity of municipal waste per capita in the
period from 1980 to 2005 increased by 29% in North
America, 35% in OECD countries and 54% in the then
EU15.5p-385

e The total amount of municipal solid waste generated
globally has been estimated at about 1.5 Gt per year,
and it is expected to increase to approximately 2.2 Gt
by 2025.55 p- 786]

e Of the current amount, 300 Mt are recycled, 200 Mt
are treated with energy recovery, another 200 Mt are
disposed in sanitary landfills, and the remaining 800

Mt are discarded in non-sanitary landfills or dumps.®
p. 786]

In 2010, GHG emissions from waste represented 3%
of total GHG emissions, mainly stemming from solid
waste disposal on land and wastewater handling.>»
385 Emissions related to waste management are not
only associated with waste management itself but
additionally include the emissions of the production
materials needed to replace those lost in waste.l5 P 788

Accordingly, appropriate waste management has
important potential for climate change mitigation and a
transition towards a circular economy.[441 145]

The following recommendations for local climate change
mitigation are provided to prevent waste generation
and influence its sustainable treatment.
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Recommendations

A- Reduce Urban Solid Waste Production
with Special Attention to Food Waste and
Single-Use or Short-Life Products

Local authorities can prevent waste generation
through inducing behavioural change with promotional
and information strategies or by enforcing limits

on waste generation (regulation policies).*?!

To induce behavioural change, the promotion of a
reduction of unnecessary consumption is suggested.
431 Promoting a reduction of unnecessary consumption
can be achieved through advertising, communication,
and awareness- raising campaigns as part of the
strategy for reducing consumerist behaviour. P-310 (See
Consumption Patterns chapter, p. 23.)

In terms of regulatory policies, municipalities can target
goods with a short life cycle, which may potentially
increase waste generation, through promoting a
reduction in their usage or even prohibiting the
products.”® For instance, single-use plastics (including
plastic packaging) not only increase waste generation
but contribute to an increase in oceanic pollution. €

@ Did you know?

Annual production of plastic is about 300 million tonnes,
whereof roughly 50% is disposed of after a single use.®

Case example

28% of Californian Municipalities have implemented
local bans on single-used plastics “®

Food waste should be another municipal target for
reducing municipal waste generation. Preventing
food waste may not only reduce emissions, but may
additionally contribute to climate change adaptation
and decrease land use competition.

Beyond food waste, local authorities can promote local
initiatives that recuperate food before its discarded.

Case example

The cooperative Fruta Feia (literally ‘Ugly Fruit’) in
Portugal, has already saved 2,500 tonnes of high-
quality food that would be discarded due to its
appearance.®’]

Other important target resources and products for
waste reduction are those specifically included in

the new EU circular economy action plan: water and
nutrients, electronics and ICT, batteries and vehicles,
packaging, textiles, and construction and buildings.®!
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@ Did you know?

Currently, 25-30% of total food produced is lost

or wasted, and contributes to 8-10% of total
anthropogenic GHG emissions (Data from the period
2010 -2016) 12226
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This recommendation can be linked to SDG 12
(Responsible Consumption and Production) and
includes the following concrete targets:

By 2030, halve per capita global food waste
at the retail and consumer levels and reduce food
losses along production and supply chains, including
post-harvested losses.

By 2030, substantially reduce waste generation
through prevention, reduction, recycling and reuse.®!

B- Enable the “Right to Repair”, Promote
the Exchange of Second-Hand Goods and
Increase Awareness About Re-use

Reusing products is the next best approach to reducing
waste generation after prevention by increasing
product lifetime® ™ 744 or finding other useful functions
for a product.

@ Did you know?

In its new circular economy action plan, the EU
Commission will work towards establish a new “right
to repair” through considering new horizontal material
rights for consumers, for instance through providing the
availability of spare parts or access to repair. 4

Practical example

Local authorities could promote the re-use of goods by
increasing awareness among the population through
organizing events or by providing the necessary
infrastructure for local circular economy initiatives.
Examples include, creating repair offices, organising
second-hand goods market, and importantly issuing the
licences necessary to facilitate these types of activities.
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This recommendation can be linked to SDG 12
(Responsible Consumption and Production) and
includes the following concrete target:

By 2030, substantially reduce waste generation
through prevention, reduction, recycling and reuse.’!

C- Promote Recycling

@ Did you know?

Globally, only about 20% of municipal solid waste
is recycled, and about 14% is treated with energy
recovery, while the remainder is deposited in open
dumpsites or landfills.[-r-82

The recycling process normally relies on individual
responsibility. Thus, local authorities can increase their
recycling rate by increasing citizens’ awareness of local
recycling infrastructure and practices and by facilitating
the related infrastructure for that to happen, and by
ensuring access to waste collection points.

4

s

= :‘- Related SDGs:
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This recommendation can be linked to SDG 12
(Responsible Consumption and Production) and
includes the following concrete target:

By 2030, substantially reduce waste generation
through prevention, reduction, recycling and reuse.®!

D- Waste Treatment:

Before its disposal, waste can be treated, depending on
its nature, to potentially increase soil fertility or produce
heat and energy.5?- 789331 For climate change mitigation,
municipalities should focus on solid waste disposal and
untreated domestic wastewater, as they account for
90% of waste-related emissionst® P79

\[/
é‘ % Related SDGs:

w
All waste treatment recommendations can be linked
to SDG 11 (Sustainable Cities and Communities) and
include the following concrete target:

By 2030, reduce the adverse per capita
environmental impact of cities, including by paying
special attention to air quality and municipal and
other waste management.®



-1 Waste Management

Recommendations

D.1: Produce compost, particularly from food or green

waste

Composting has an important potential of not only
reducing landfill GHG emissions but additionally
improving soil fertility*® when composting

is applicable (depending on the nature of the
compost).B¥ Increasing soil fertility reverses
desertification, increasing soil carbon sequestrationi?
P-20L 149 (See Land Use chapter, p. 17.)

Composting has a significant advantage in that it
ensures a sustainable solution for waste treatment,
minimising related gasesous emissions.!

Various composting techniques exist but depend on the
heterogeneity of the waste and the presence or absence

of oxygen; they can be classified into two groups:

¢ Decentralised small-scale composting (in the
presence of oxygen):
Small-scale composting is based on encouraging

citizens and institutions to manage their own suitable

organic waste, producing their own compost. This
decentralised system can raise awareness in the
population while reducing waste disposal.

@ Did you know?

Good quality compost can replace synthetic
fertilisers, useful for municipalities with a high

share of agricultural production, or institutions with

wide garden areas (for example, universities).

Case example

The Lisbon Municipality launched the Lisboa a
Compostar project to promote composting food

waste, where the municipality engaged citizens by

offering them a composting box in exchange for

attending a training on the composting process. &%

¢ Centralised large-scale composting (without
oxygen):

The centralised composting process is less restrictive

in terms of the nature of waste used, but it needs to
be processed in closed biochemicals reactors.-p 789
During this process, methane is generated through
the anaerobic digestion of organic waste (biogas),

enabling its use in a gas engine to produce energy.b P

789]
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Practical example

As in the case of the project Lisboa a Compostar, we
encourage municipalities to implement or enhance
similar projects of small-scale. It not only requires
reduced logistics and management but additionally
fosters autonomy and decentralisation, involving
and engaging citizens during the process, thereby,
increasing climate awareness.

D.2: Biogas production: Capture methane from
waste management or wastewater management

Solid waste and wastewater management
and treatment normally generate considerable
amounts of methane (biogas) that can

be recovered for producing energy.

Producing energy from biogas may lead to an
important reduction in fossil fuel dependency,
contributing to climate change mitigation.

D.3: Reduce landfill waste disposal

Municipalities should pursue the reduction of
untreated solid waste in landfills. A reduction in
waste disposal could be an interesting indicator for
understanding the efficiency of the municipality’s
waste prevention and management process.

D.4: Reduce the amount of untreated wastewater

Municipalities should treat all wastewater in
the municipality, as untreated wastewater
produces considerable amounts of methane
emissions, aggravating climate change.

Case example

Marselisborg Wastewater treatment plant in
Aarhus, Denmark, uses the biogas produced
through the wastewater treatment process to
create energy that can be used to power the
processes needed. These range from water
production, to water distribution, to wastewater
pumping and treatment. The energy produced
covers as much as 949% of the energy needed. *!
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Promote Appropriate Renewable Energy (RE)
Production

Decentralise Energy Production (Both Social and
Technological Aspects)

Facilitate Citizen and Private Sector Involvement
in the Energy Supply Dimension

Increase Energy Efficiency in Municipal or Local
Buildings and Infrastructure

Facilitate Citizen and Private Sector Involvement
to Increase Energy Efficiency

Encourage Energy Consumption Reduction

By 2030, increase substantially the
share of renewable energy in the global
mix.!

By 2030, double the global rate of
improvement in energy efficiency.?



Energy is a vast topic. Two main areas were
structured in order to approach the
recommendations for climate change mitigation:
energy production and supply; and energy
efficiency and end-use dimensions.

@ Did you know?

Electricity and heat production is the sector accounting
for most global GHG emissions (25% of global GHG
emissions).5p-9

Energy production and supply includes all energy
extraction, conversion, storage, transmission, and
distribution processes, with the exception of those that
use final energy to provide energy services in the end-
use sectors.® P56

The suggested recommendations involve a deep
decarbonisation of electricity generation® %1€l where

distributed energy systems can play an important role.®

p. 528], [52]-[54]

v,

= = Related SDGs:
a

All the recommendations of the energy
production & supply dimension are linked to
SDG 7 (Affordable and Clean Energy) and
includes the following concrete target:

: By 2030, increase substantially the share of
renewable energy in the global mix.B
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It is important to prioritise renewable energy (RE)

as the main source of energy in order to achieve
energy decarbonisation, focusing on the selection of
appropriate technology, operational adjustments, and
facility siting.® r-518

RE is energy derived from natural, unlimited, and
replenishable sources.® For this definition, we exclude
nuclear energy because of the barriers and associated
risks (operational risks, safety concerns, uranium mining
risks, and unresolved waste management issues).[ P57

Distributed energy systems can help facilitate energy
transitions® and sustainable development®? at the
local level.

@ Did you know?

Depending on the context, distributed energy systems
can be cost-efficient, reliable and environmentally
friendly.2- 53 Technological decentralisation of energy
supply can lead to an appropriate and diverse use of
local resources. 52

Case example

In 2019, the Barcelona municipality became an energy
supplier for its citizens through the public company
Barcelona Energia with a 100% share of variable
renewable energy.’®”!

Case example

In Ostréw Wielkopolski, Poland, energy from locally
produced biomass is distributed to citizens via a newly
contrsucted municipal grid. The first section built of the
local grid provides electricity to 26 apartment blocks and
several dozen locally owned facilities and institutional
buildings. Electricity costs saved range from 15-20%

for the apartment blocs to 50% for the institutional and
industry buildings. 8



Involving the wider population and the private sector in
the energy supply dimension can increase participation
in the design and operation of power systems.

@ Did you know?

The bottom-up approach to energy systems, where
citizens take the lead, can positively impact the energy
market, increasing its flexibility.54

RE communities (RECs) concept:

To facilitate energy supply decentralisation, the EU in
its 2018/2001 directive defined a renewable energy
community (REC) as a legal entity where:

in accordance with the applicable national law,
is based on open and voluntary participation,

is autonomous, and is effectively controlled by
shareholders or members that are located in the
proximity of the RE projects that are owned and
developed by that legal entity;

the shareholders or members of which are natural
persons, small and medium enterprises (SMEs) or
local authorities, including municipalities;

the primary purpose of which is to
provide environmental, economic or social
community benefits for its shareholders
or members or for the local areas where it
operates, rather than financial profits.

RECs are entitled to produce, consume, store and

sell renewable energy, including through renewable
power purchase agreements, to distribute renewable
energy within the community, and to access all suitable
markets. 58l 59

Case example

The Hyperion Energy Community in Greece plans to
use virtual net metering for the purpose of collective
self-consumption thereby saving on each kWh. Grid
fees and other levies and taxes are still paid to the grid
operator, only the wholesale price is saved. €%
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In this section, municipal action involves increasing
energy efficiency and raising awareness of reducing
energy consumption among the population.

@ Did you know?

The building sector (residential, commercial, public and
services sectors) accounted for 32% of the final energy
emissions in 2010, with OECD countries being the
highest contributors. pp-22.678]
s,
= = Related SDGs:
w
All the recommendations of the energy efficiency and
end-use dimension are linked to SDG 7 (Affordable
and Clean Energy) and includes the following
concrete target:

By 2030, double the global rate of improvement
in energy efficiency.®

The necessary advanced technologies, know-how, and
policies enabling energy efficiency are already available
for the sector.

Practical example

Monitoring the energy consumption of public
buildings, infrastructure and public spaces could be
an important start to increasing energy efficiency in
the sector.

Relying on energy certifications and related audits
can guide the improvement of energy efficiency.
(See Consumption Patterns chapter, p. 23.)

Smart metering, can promote energy efficiency
through helping to optimise energy usage and
through encouraging more consumer awareness. ©4



Involving citizens and the private sector in the process of
increasing energy efficiency could support the actions of
the local administrations.

Practical examples

Energy efficiency regulations or subsidies for local
actors to retrofit older equipment or technology (e.g.
boilers, windows, insulation, etc.) can increase energy
efficiency.

Case example

The municipality of Roznov pod Radhostém used
Energy Performance Contracting (EPC) - a mechanism
to secure financing for energy efficiency measures,
using an energy service company - for energy efficiency
refurbishments for 11 municipal buildings (a 3 of all
municipal buildings).l*®

Human lifestyle, culture and behaviour are important
factors that influence energy end-use.

@ Did you know?

Teaching the population to responsibly use
energy and reduce its energy consumption
more generally could reduce energy demand
by up to 20% in the short term.5-p- 23

Practical example

Internal trainings for the local administration, external
trainings for the wider public, public talks and training
for educational institutions as well as advertising
campaigns can all be used to both raise awareness for
energy saving practices and thereafter serve to induce
behavioural change.
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¥ Transportation and mobility

Recommendations for local climate change mitigation

SDGs and Targets

A. Implement Local Policies for Sustainable
Transportation

B. (Re)municipalisation of Transportation Services

C. Reduce Automobile Dependency, Especially
Dependency on Light-Duty Vehicles

D. Promote the Reduction of Fossil Fuel Dependency in
Transportation

E. Promote Low-Carbon Collective Transportation
(Trains, Waterborne and Low-Carbon Buses)

F. Promote and Increase Accessibility and Safety for
Non-Motorised Transportation (for Example, Cycling
or Walking)

G. Promote Sustainable Transportation Through
Awareness-Raising Campaigns, Education,
and Advertising
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By 2030, provide access to safe,
affordable, accessible and sustainable
transport systems for all, improving road
safety, notably by expanding public

transport, with special attention to the needs of
those in vulnerable situations, women, children,
persons with disabilities and older persons.®!



¥ Transportation and mobility

Municipalities play a crucial role in this area for
achieving climate change mitigation.

@ Did you know?

Transportation was the third largest sector contributing
to climate change in 2018, accounting for 11% (~8.3
Gt CO,) of global greenhouse gas emissions, with this
number expected to double by 2050.5 p-2172.[63]

% Related SDGs:
o

a,
%

All transportation and mobility recommendations
are related to SDG 11 (Sustainable cities and
communities) and include the following concrete
target:

By 2030, provide access to safe, affordable,
accessible and sustainable transport systems for
all, improving road safety, notably by expanding
public transport, with special attention to the needs
of those in vulnerable situations, women, children,
persons with disabilities and older persons.?!

Recommendations

A- Implement Local Policies for Sustainable
Transportation

Sustainable transportation means defending
accessibility for all to help meet basic daily mobility
needs consistent with human and ecosystem health. It
additionally means constraining GHG emissions.5 P 6031

Depending on its local context, each municipality
should evaluate the most appropriate implementation
measures.

Practical example

Eltis — the Urban Mobility Observatory has published
the second edition of the Developing And Implementing
A Sustainable Urban Mobility Plan (SUMP).6AThe
guidelines provide a step by step approach from
preparation and analysis, to strategy development, to
measures planning, to implementation and monitoring
of a SUMP.
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B- (Re)municipalisation Of Transportation
Services

Publicly managed services are generally focused on
quality, universal access and affordability, and on
delivering broader social and environmental objectives.®

Bringing previously private or privatised services
under local public control and management (re-
municipalisation) could be the key to inducing the
change needed to move towards sustainable
transportations systems, due to increased alignment
with local urban development policies.® P31 (See
Governance chapter, p. 7)

C- Reduce Automobile Dependency,
Especially Dependency on Light-Duty
Vehicles

Road transportation is the mode of transportation that
accounts for the highest emissions globally.p-608

@ Did you know?

The number of light-duty vehicles (LDVs) (cars and
passenger vans) is expected to double in the next few
decades from the current global level of 1 billion (data
from 2011).5-r 611

Promoting alternative modes of transportation can lead
to a reduction in the amount of LDVs, contributing to a
reduction of the associated carbon emissions.

Practical examples

¢ Regulations such as parking regulations or speed-
limited areas

e Providing alternatives modes of transportation and
increasing the efficiency of public transportation

e Improving the spatial planning process in favour of
sustainable mobility (See Spatial Planning chapter,
p. 44)

e Minimising journeys by, for example, offering remote-
work days to employees.



Recommendations

“}- Transportation and mobility

D- Promote the Reduction of Fossil Fuel
Dependency in Transportation

When collective transportation (bus, train, etc.) or
non-motorised transportation (biking, walking, etc.)

is impractical (for instance, in more remote areas),

it is important to incentivise low/zero-carbon
transportation (for example, by providing infrastructure
for electric vehicles) as a second option.

It is important to note that replacing all current LDVs
with low-carbon transportation is not an alone-
standing sustainable path to climate change mitigation
as the production of new low carbon transportation
alternatives can be very resource intensive (for example,
increased use of rare minerals for the production of
batteries for electric vehicles® P623 and water resources
in both the electric vehicle production process and water
usage associated with electricity production)®®

Practical example

Providing municipal charging stations for electric
vehicles could help facilitate the migration to low-carbon
transportation, decreasing fossil fuel dependency.

E- Promote Low-Carbon Collective
Transportation (Trains, Waterborne and
Low-Carbon Buses)

It is crucial to move from individual to collective low-
carbon modes of transportation for journeys within

and outside municipal territory. Collective low-carbon
transportation should be among the first local transport
options.

Local administrations should increase public
transportation efficiency by investing in necessary
infrastructure and necessary services.® ? 5%

Practical examples

e Increase public transportation efficiency by increasing
its frequency and reducing the commute time with
other modes of transportation.

e Invest in related infrastructures and necessary
services by facilitating access to collective low-carbon
modes of transportation (for example, bus, train or
waterborne stations) and by creating lanes exclusively
designated for collective transport (e.g. carpooling,
taxi, and bus lanes)

43

Case example

The Barcelona metropolitan transportation network
offers individuals who want to decommission or scrap
their old non-environmentally friendly vehicles a
3-year public transport pass for the greater Barcelona
Metropolitan Area. 4

F- Promote and Increase Accessibility and
Safety for Non-Motorised Transportation
(for Example, Cycling or Walking)

Non-Motorised Transportation (NMT) has zero
associated emissions and simultaneously, has important
health co- benefits.

NMT could be encouraged by increasing its accessibility
and safety in the municipality by re-designing urban
areas. 15 p-603]

Practical example

Increase pedestrian areas, increase cycling
infrastructure and increase speed-limited areas and
infrastructure to force speed reductions (for example,
speed bumps).

Case example

The municipality of Pontevedra in Spain, is a front
runner in sustainable mobility. They have installed
more than 300 speedbumps throughout the city, set
the speed limit in urban areas to 30km/h and prioritised
pedestrian spaces wherever possible. ©°

G- Promote Sustainable Transportation
Through Awareness-Raising Campaigns,
Education, and Advertising

Changes in behaviour are crucial for shifting to NMTs or
collective low-carbon modes of transportation. p-€03!

Practical example

Local authorities can promote sustainable
transportation with specific education in municipal
schools, training professional drivers in ECO-
Driving and inducing behavioural changes
through sustainable transportation advertising
campaigns, among other solutions.
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Recommendations for local climate change mitigation

SDGs and Targets

A. Spatial Planning Processes

A.1 Enable the local administration in integrating
climate change mitigation perspectives into
municipal spatial planning processes

A.2 Integrate nature/ecosystem-based solutions
into the spatial planning process

A.3 Implement adequate spatial planning policies
and instruments to support low-carbon fluxes in the
municipality

B. Municipal Urban Form

B.1 Increase density

B.2 Increase land use mix

B.3 Increase connectivity

B.4 Increase accessibility

By 2030, enhance inclusive and
sustainable urbanization and capacity for
participatory, integrated and sustainable
human planning and management in all
countries.®

By 2030, provide universal access to safe,
inclusive and accessible, green and public
spaces, in particular for women and children,
older persons and persons with disabilities.”!

C. Prioritise Sustainable and Resilient Infrastructure
while Minimising Lifecycle GHG Emissions
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T 9.1: Develop quality, reliable, sustainable
ANDINFRASTRUCTURE . . . .

and resilient infrastructure, including
& regional and transborder infrastructure, to
support economic development and human
well-being, with a focus on affordable and equitable
access for all.®

9.4: By 2030, upgrade infrastructure and retrofit
industries to make them sustainable, with increased
resource-use efficiency and greater adoption of clean
and environmentally sound technologies and industrial
processes, with all the countries taking in accordance
with their respective capabilities.®!



@ Did you know?

Urban areas account for between 71% and 76% of CO,
emissions from global final energy use. ! P-927]

Urban form and infrastructure significantly affect direct
(operational) and indirect (embodied) GHG emissions
and are strongly linked to the throughput of material
and energy in a city, the waste that it generates, and
the urban system efficiency.® P49 For that reason,

the mitigation options available for local authorities,
particularly in rapidly developing cities, includes shaping
their urbanisation and infrastructure development
trajectories. P 928

The recommendations in this domain are divided
into three main groups: the spatial planning process,
municipal urban form and municipal infrastructure

Recommendations

A- Spatial Planning Processes

Spatial planning is a broad term that describes
systematic and coordinated efforts to manage urban
and regional growth in ways that promote well-defined
societal objectives, such as land conservation,
economic development, carbon sequestration and social
justice.l5p-958]

v,
= = Related SDGs:

a
The following recommendations for the spatial
planning process are linked to SDG 11 (Sustainable
Cities and Communities) and include the following
concrete targets:

By 2030, enhance inclusive and sustainable
urbanisation and capacity for participatory,
integrated and sustainable human planning and
management in all countries.!

By 2030, provide universal access to safe,
inclusive and accessible, green and public spaces,
in particular for women and children, older persons
and persons with disabilities.®!

(Only for recommendations A2 and A3)
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<> Spatial planning

Related recommendations

A.1: Enable the local administration in integrating
climate change mitigation perspectives into
municipal spatial planning processes

Training the local administration and increasing
institutional capacity for planning based on low
municipal energy fluxes and sustainable urbanisation is
crucial to the pursuit of climate change mitigation.® p- 958

A.2: Integrate nature/ecosystem-based solutions into
the spatial planning process

Due to its multiple co-benefits, integrating nature/
ecosystem-based design and solutions into the
spatial planning process can increase the potential for
municipal climate action, in terms of increasing green
spaces, urban carbon sinks and reducing municipal
carbon fluxes.

Case example

City of Vienna Austria, uses NBS such as green roofs,
bridges, walls and large scale nature conservation
areas to minimise the urban heat island effect.l®®

Practical example

Establishing green roofs in public buildings can help
regulate stormwater, lead to reduced air pollution,
provide shade and cooling, facilitate rainwater
interception and infiltration, increase biodiversity, and
enhance well-being.[69:pp-40-51

The European Commission has provided a list

of possible urban NBS interventions, including:
inscreasing urban green spaces, planting green roofs
and walls, using phytoremediation/stabilisation,
encouraging the planting of appropriate resource and
caterpillar food plants, and more.9

A.3: Implement adequate spatial planning policies
and instruments to support a low-carbon fluxes in
the municipality

A single path forward does not exist for municipalities
in terms of spatial planning to increase climate

change mitigation. Nonetheless, it is recommended
that strategies be combined to ensure success and
effectiveness, harmonising and integrating each level
of planning, paying special attention to urban form and
municipal structure.l p 98l



-+ Spatial planning

Recommendations

Practical example

In the following table, the Intergovernmental Panel on
Climate Change (IPCC) summarised matching spatial
planning strategies and policy instruments carried out
in different spatial contexts.

B- Municipl Urban Form

Urban form and structure are the patterns and spatial
arrangements of land use, transportation systems, and
urban design elements, including the physical urban
extent, the layout of streets and buildings, as well as the
internal configuration of settlements. s P 949

For the effective pursuit of climate change mitigation, it
is important to combine the following recommendations
on urban form.
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= 2 Related SDGs:

o
The following recommendations related
to urban form are linked to SDG 11
(Sustainable Cities and Communities) and
include the following concrete target:

By 2030, enhance inclusive and sustainable
urbanization and capacity for participatory,
integrated and sustainable human planning
and management in all countries.®

Related recommendations
B.1: Increase density

Density is the measure of an urban unit of
interest (for example, population, employment,
and housing) per area unit.r-%52

Density affects GHG emissions in two ways. A low
density of employment, commerce and housing
increases the average travel distance for both work
and shopping trips (increasing the vehicle kilometres
travelled). P 952 Additionally, a low density complicates
the switch to less energy-intensive and alternative
modes of transportation.® P52 |n contrast, increasing
density too much by building high-rise buildings

(i.e. buildings with more than seven floors) results in
inefficiency in terms of energy consumption.® 81 Thus,
municipalities should aim to increase density, within
reason.
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Practical examples

e Prioritise medium-rise buildings (i.e. buildings with
less than seven floors) before single-unit and high-
rise buildings. Medium-rise buildings increase urban
density without the need for materials associated with
larger construction projects and the loss in energy
efficiency that can occur in high-rise buildings. »-958

e Renovate central abandoned buildings and other
urban abandoned properties.

B.2: Increase land use mix

Land use mix to the diversity and integration of land
uses at a given scale. Diverse and mixed land uses

can reduce travel distances and enable walking and
other Non-Motorised Transportations, thereby reducing
aggregate amounts of vehicular and associated GHG
emissions. P95

@ Did you know?

In cities with effective air pollution control, mixed
land use can additionally have a beneficial
impact on health and well-being by putting
things within walking distances.[ p-2591

B.3: Increase connectivity

Connectivity refers to street density and design.>?

9561 High urban connectivity is characterised by finer
grain systems with smaller blocks that allow frequent
changes in direction.® P %561 \WWhen connectivity is high,
there is typically a positive correlation with walking and,
thereby, lower GHG emissions.® P 956

B.4: Increase accessibility

Accessibility can be defined as access to jobs,
housing, services, shopping, and in general, to

people and places in cities.® P56l |t can be viewed

as a combination of proximity and travel time and is
closely related to the land use mix.® P %56 Communities
with high accessibility are typically characterised

by short commuting distances and travel times,
enabled by multiple modes of transportation. p-95€

@ Did you know?

Metanalysis shows that a reduction in the
vehicle kilometres travelled is strongly related
to highly accessible job destinations. 5 958!
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-+ Spatial planning

C- Prioritise Sustainable and Resilient
Infrastructure while minimising
lifecycle GHG emissions

Infrastructure primarily affects GHG emissions during
three phases of its lifecycle: construction, use or
operation and decommissioning.>? %1 |t is relevant

to analyse all the emissions associated with each
phase (particularly the construction phase) of any
new infrastructure project, including its transboundary
emissions, in order to facilitate sustainability and
resilience.® p-951

@ Did you know?

The manufacturing of steel and cement, two common
infrastructure materials, contributed to nearly 9% and

7%, respectively, of global carbon emissions in 2006.5-7
951]

Practical example

Local authorities can pay special attention to the nature
of materials used during infrastructure construction,
their emplacement and associated energy fluxes (for
example, the energy that the infrastructure is expected
to consume, and so on).b:p-391
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=: % Related SDGs:

[\
This recommendation can be linked to SDG 9
(Industry, Innovation and Infrastructure) and includes

the following concrete targets:

9.1: Develop quality, reliable, sustainable and resilient
infrastructure, including regional and transborder
infrastructure, to support economic development and
human well-being, with a focus on affordable and
equitable access for all.®!

9.4: By 2030, upgrade infrastructure and retrofit
industries to make them sustainable, with increased
resource-use efficiency and greater adoption of
clean and environmentally sound technologies and
industrial processes, with all the countries taking in
accordance with their respective capabilities.!

48



{:+ Spatial planning

Recommendations

SPATIAL STRATEGY

POLICY INSTRUMENTS/IMPLEMENTATION TOOLS

Government Regulations

Government Incentives

Market-Based Strategies

Land
Regulation/Zoning
(see 12.5.2.1)

Taxation/Finance
Strategies
(see 12.5.2.3)

Land Management
(see 12.5.2.2)

Targeted Infrastruc-
ture/Services
(see 12.5.1)

Pricing
(see 12.5.2.3)

Public-Private
Partnerships
(see 12.5.2.3)

Metropolitan/Regional

Urban containment

Development restrictions;
UGBs

Sprawl taxes

Urban Service
Boundaries

Park improvements; trail
improvements

Balanced growth

Affordable housing
mandates

Tax-bases sharing

Extraterritorial zoning

Farm Tax
Credits'

Self-contained
communities/new towns

Mixed-use zoning

Greenbelts

Utilities; urban services

Joint ventures’

Corridor/District

Corridor growth
management

Zoning

Impact fees;

Exactions®

Service Districts*

Transit-oriented corridors

Transfer of development
rights

Urban rail; Bus rapid
transit investments

Joint Powers Authorities

Neighbourhood/Community

Urban Regeneration/Infill

Mix-use zoning/small lot
designations

Split-Rate Property Taxes;
Tax increment finance®

Redevelopment districts

Highway conversions;
Context-sensitive
design standards

Congestion charges
(see Ch. 8)

Traditional
Neighbourhood Designs;
New urbanism

Zoning overlays; form-
based codes

Sidewalks; cycle tracks;
bike stations®

Transit oriented
Development

Design codes; flexible
parking

Impact Fees; Betterment
Taxes’

Station siting; station
access

Joint development?

Eco-Communities

Mixed-use zoning

District Heating/Cooling;
co-generation (see
Ch.9.4)

Peak-load pricing

Joint venture?

Site/Streetscape

Pedestrian Zones/Car-
Free Districts

Street code revisions®

Special Improvement
Districts’

Road entry restrictions;
sidewalks®

Parking surcharges

Traffic Calming/Context-
Sensitive Design

Street code revisions®

Benefit Assessment”

Property owner self-
assessments

Complete Streets

Table rom IPCC, 2014: Climate Change 2014: Mitigation of Climate Change.® P95
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Design standards

Bike infrastructure;
Pedestrian facilities

Design competitions
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