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Technical Assistance

Technical Assistance
requests

The CTCN provides technical assistance in response to requests submitted by developing countries
Request visualizations via their nationally-selected focal points, or National Designated Entities (NDEs). Upon receipt of such
requests, the Centre quickly mobilizes its global Network of climate technology experts to design and
deliver a customized solution tailored to local needs. The CTCN does not provide funding directly to
countries, but instead supports the provision of technical assistance provided by experts on specific
climate technology sectors.

Submit a request

The CTCN delivers five main types of technical support on climate technologies:

= Technical assessments, including technical expertise and recommendations related to specific
technology needs, identification of technologies, technology barriers, technology efficiency, as well
as piloting and deployment of technologies.

= Technical support for policy and planning documents, include strategies and policies, roadmaps
and action plans, regulations and legal measures

= Trainings

= Tools and methodologies

= |mplementation plans



Technical assistance on climate technologies is provided

= To developing countries at the request of their NDEs

= Free of charge (with a value up to 250,000 USD)

= At local, national or regional levels

= To academic, public, NGO, or private sector entities

= For a broad range of adaptation and mitigation technologies

= At all stages of the technology cycle: from identification of climate technology needs; policy
assessment; selection and piloting of technological solutions; to assistance that supports technology
customization and widespread deployment

Fast Technical Assistance

In addition to the technical assistance request described above, the CTCN is providing Fast Technical
Assistance (FTA) which consists of a short time response (up to 2 months) with a limited value of 15,000
USD, and referring to technology prioritisation, endogenous technologies assessment, policies and
measures that are immediate priorities for the requesting country. For more information, please see the
template here.

How it works

1. Academic, government, NGO and/or private sector representatives work with their National
Designated Entity, the CTCN focal point selected by each country, to identify the type of technical
assistance they need in order to implement their technology-related climate plans

2. The NDE conveys the request to CTCN

3. A team of climate technology experts from the CTCN, its Consortium, and Network work with the
MNDE to provide a solution that is tailored to the needs of the individual country
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more than 50% of world population lives in cities
Key
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Per capita Energy demand is higher in cities because:
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60%

A. Humans need energy > Humans live in Cities > Cities are the places of energy deman = If we solve the energy related
issuse in cities we solve at least half of the problem.
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RESOURCE EFFICIENCY AS KEY ISSUE

IN 1nc ncw

URBAN AGENDA

Advancing sustainable consumption and production in cities

05\ ISOCARP eurac research

22/06/18

Did you know?

Global economic production and consumption is now concentrated in cities, where
some 80% of global GDP is produced.

Cities occupy 2% of the world’s land surface. However, they consume 75% of

natural resources, produce 50% of global waste and account for 60-80% of GHG
emissions. ©

Cities consume 15-20% of the world’s food production.””

780 million people do not have access to drinking water.”!

By 2030, it is estimated that energy and water global demand of cities will
increase 40 and 50% respectively.'

Daniele Vettorato, VP Academic Development - Institute
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B. Cities are inefficent in the use of energy. They can provide the same level of services with 50% of energy

euracresearch  22/06/18 Daniele Vettorato, Urban and Regional Energy Systems 17
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can contribute to reduce
o)Y, in
cities:
* what kind of economic activities take place; where and in what

kind of buildings do people live; Climatic, geographic features...

* Which kind of infrastructure are in place and how they can be
more efficient?

* How do people actually interact and behave? How does their
behaviours result in energy consumption?

* How can we change the way resources flow, are converted and
utilized in a city?

eurac research



A.

Definition of
Sustainable Energy
(Planning) in Cities




SUSTAINABLE ENERGY (PLANNING) IN CITIES

- SUSTAINABLE DEVELOPMENT

- SUSTAINABLE CITIES

- SUSTAINABLE

- SUSTANABLE IN CITIES

- SUSTAINABLE (PLANNING) IN CITIES

21



SUSTAINABLE DEVELOPMENT

Sustainable development definition

* The most widely known definition of sustainable
development comes from the Brundtland
Commission, which defined sustainable development
as "development that meets the needs of the
present without compromising the ability of future
generations to meet their own needs.”

f// Social \\

Bmmb! \
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ainable '|

\ Environment Viable Economic

>

Source: Rees, William E. and Roseland_ Mark 1991. Sustainable Communities: Planning for
the 21st Century. Plan Canada. 31: 3. 15. 22
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SUSTAINABLE CITIES

Is ,Sustainable City“ an Oxymoron?

* Living in the city distances people both spatially and
psychologically from the land that supports them

* Economic Production is Consumption

* Cities can maintain themselves and grow by importing high-grade
energy and material from their host environments and by
exporting entropy (degraded energy and material) back into those

environments

 How much productive land/water (ecosystem) area is required for
the corresponding production?

Source: Rees, William E.(1997)'ls 'sustainable city' an Oxymoron?',Local Environment,2:3,303 — 310
23



Energy
Efficiency

SUSTAINABLE ENERGY

Energy Saving / Conservation

Renewable
energy

24



SUSTAINABLE ENERGY in CITIES

Energy Efficienc - ¥
Integration

Q
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Energy Conservation E
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Sustainable energy
strategies applied to Cities



Climate Strategies

Climate Zones

Climate zone

[ | ower [ | Potar, moist B Tropical, wet
B wvam temperate, moist || Polar, dry B Tropical, moist
I wam temperate, ary ] Boreal. moist [ | Tropical, ary
[ cool temperate, maist [ | Boreal, ary

B cooi temperate, ary [l Tropica, montane
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Climate Strategies

URBAN WARMING in tropical and medium latitude cities
« diminished thermal comfort;

* increased cooling demand,;

* increased energy demand for cooling systems;

28



Climate Strategies

: Insulated surfaces Obstructed Addition of
Absorption of solar lead to high view of sky: anthropogenic LR P
radiation by low daytime surface trapping of heat, humidity
reflectance surfaces and  temperatures radiation heat and pollutants. b o e Wind
trapping by reflections ¥. S Slowe: — —
L - q
1% turbulence __;r.
increased ,p\:) T
LJ

Warmer air
temperaturn

& L
j‘"“"."‘.‘?‘-‘.".“.‘ >
Impermeable surfaces — Irrigation of ; — '
reduced surface moisture select Increasg 0 sftore eat y_tlerm:
and evapotranspiration ik properties of urban materials an

increased surface area

Modified from: Voogt J. 2006
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Climate Strategies
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Strategies in buildings and districts morphology

Density

* Increasing Density

 Appropriate building coverage

e Appropriate building mass porosity
e Appropriate surface to volume

@ o
‘ Moderate Density
Dwtrct Centre

| Local Coetre
Urthan Bourdory

v Loca Bus Routes
= Radl / Moo / BRT

Man Urtan Area

Rl Saation

Bus Inlerchange

Surface-to-Volume Site Coverage

Picture reference: http://www.plan4sustainabletravel.org 3 1



Strategies in buildings and districts morphology

Neighborhood size
Preserving green
coverage, natural features
and open spaces

Site selection for
renewable energy
resources generation &
storage

Ample solar exposure /
orientation

Solar Exposure

Picture reference: http://www.plan4sustainabletravel.org



Strategies in buildings and districts morphology

Diversity & Proximity

 Building function mix
« Land use mix
» Diversity of housing

..........
.........

| *Walking / Cycling Distance
. 'Onvmg Distance ' S,

Dispersed. Seperated Uses

Mixed Use Centre

Picture reference: http://www.plan4sustainabletravel.org 33



Strategies in buildings and districts morphology

A

Hesidential / Retail . Office | Retail

Hesidential
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Strategies in buildings and districts

e e

Source: EURAC
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Integration of smart
energy solutions at
district and building

scales
THERMAL CHIMNEY
o == .
l (> ,
2 = 5§ |
== T
—— —1




Strategies in buildings and districts

Energy certifications




Strategies in buildings and districts
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Strategies in buildings and districts

Active and Passive solution packages
for buildings

PASSIVE SOLUTIONS ACTIVE SOLUTIONS

. . A Biomass,

1. Light weight v Geothermal & Sun

ventilated facade
2. PCM insulation

material d \4
3. Aerating windows < v 1 ORC units

2. Ab/Adsorption
chillers

Reduction of the energy demand (heating,

cooling, electricity)




Strategies in buildings and districts

Large scale monitoring system and data aquisition

Flat System

() Window Sensor

v’ Better building energy management

@ T-RH-CO, Sensor

v" Direct feedback to tenants

@ El. Energy Counter

@ Central Unit

v Tenant awareness and participation

@ Current Sensor

O 3G Modem

@ Building Switch

@ Central Unit

Floor Eth cable

H T

7
L
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Strategies in urban mobility / transportation

Accessibility Of Key Facilities '

*Access to Existing Infrastructure and
Services

*Access to Transport and Transit
Systems

HOBMTAL

-
Ld
-
-

Gooa
Pubéc Trampon
ACCasaitity

To Koy Focley

= River Comaer

Bus Route
« @« Hall Natro

Picture reference: http://www.plan4sustainabletravel.org



Strategies in urban mobility / transportation

Development Site Location

Strategic Development
Location

Development inside urban
boundaries

@ 6 o000 0

Preferred Location for New Developmant
To Reduce Travel Distance

Infer-Urban Rad

Rail Station

Molorway

Secondary Vehicular Route

Existing Urban Area

Potantal Development Site

Wrban Area

Urban Extension

Small Settement with Good Public Transport

Freestanding New Setfement with Good Public
Transport Access

Small Setsament Ramcta from Rad

Freestanding New Setfement Remote from
Transpoet Infrastructune

Freestanding New Setiement with Good Stralegic
Highway Access

Picture reference: http://www.plan4sustainabletravel.org



Strategies in urban mobility / transportation

Design Motorway width
Pedestrian & cycling facilities === Multi.modal Corridor
Pedestrian and bicycle path . Rocori Cackie
design O Local Centres
Accessibiﬁty Parking plans and siting = C""’*“‘""'f Charge Zone
Road density, Cul-de-sacs @) Regenecation Area

Bus Rapid Transit routes
Pedestrian and cycling path

Development & Strategic transport network 7=
Location Transportation Oriented
development
L % "‘. .‘.®"-...._.
i ; .........



Strategies in urban mobility / transportation

Transport Oriented Development (TOD)




Strategies in urban mobility / transportation

Integration of EV and urban logistics




Strategies in energy supply infrastructure

Lobf
LY ¢ '_"'_'“’.‘]...

&

Development

e Anticipating land for renewable energy
generation, distribution, and storage e.g.
solar PV farms, DHC etc.

* Green Construction

e Efficient supply of public and private space

» Efficient utilization of space

Energy Supply

e Joint infrastructure planning & delivery

* Electricity supply & distribution

* District heating & cooling

* Waste heat utilization

e Cogeneration systems

* Waste-to-energy systems

* Waste energy




Strategies in energy supply infrastructure

Energy efficiency / waste incineration /
gassification

= Waste is for a large part not a renewable source

= PButitis fuel which is already on sight and has to be disposed,
therefore a thermal / electrical use in combination with a

district heating and cooling or power production can be an
efficient solution

Waste incineration plant in Bolzano Italy




Strategies in energy supply infrastructure

District heating (and

cooling) systems .

Allows to transport
centralized produced heat by
cogeneration, renewables
and or waste heat into city
centres with a high urban
density

SEL — Ecotherm

Outlook on the district heating and cooling system under
construction in Bolzano

o= —‘ﬁ/’(%e‘

-’ P

e

¢
~7
?

-

o
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Strategies in energy supply infrastructure

Photovoltaics integrated in buildings

SEL Solar Rimini,
Rimini Fiera, 4,3 MWp
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Strategies in energy supply infrastructure

Solar Potential Calculation

. Results: Solar potential facades / roofs

' Perspektive aus Norden

- L Sy & ~

AN
.\“

[kWh/a]

Perspektive aus Stiden

First large coverage solar cadaster for building facades 14
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Strategies in energy supply infrastructure

Solar thermal systems

rac, PlanEnergi - Denma



Strategies in energy supply infrastructure

‘-- B
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Biomass OO \
X AN N '
« Wooden biomass can be used in
different stoves and kinds. In rural
areas there iIs often a tradition to do so
and store place is available




Strategies in energy supply infrastructure

Geothermal energy

Deep geothermal is usually used for power production ev. as well
using the waste heat, shallow geothermal is used only for heating and
cooling purposes




How to implement?



IMPLEMENTATION PROCESS

City Energy Plan process

City energy plan process _ T B
S ’ \ Find the links in the vision,
teps to a Sustainable Energy Plan for your city . .
goals, policies of your city

Review vision, goals, policies and projects of your

ﬁ aity and country; understand global imperatives &
2 Establish partnerships <.
'o- NGOs, business, utilities — look to energy 6
o efficiency and climate change programmes ~ N
‘%l. Conduct an energy audit of your city <
&) Energy demand Energy supply —__%
o] Residential All energy sources O
- Industry and commerce Solid waste pa X
3 . Local Authority Sewerage
o DeSIgnate a lead office Transport Projections J'{
- and find a champlon Use patterns, cost, sources, emissions o
w1 Get every city departm entinvolved, but J -
+~ there must be alead — can be in the form =
LF.J of a city-energy partnership o
c w
© =
LD Analyse your information o
.GSJ.'. and develop a draft plan -mo
) Rank issues according to city priorities, rank options o~
) Review and evaluate the plan according to greatest benefit; use scenario planning 30 ’
,‘ﬂ Monitoring=evaluation>response: make sure you or & straw dog to develop draft plan
}3 build this into your planning from the beginning :?
o o
> Finalise the plan Y
o Confirm wision, goals, targets, measures, projects o‘,’l

— priaritise projects

Build public and
Implement projects internal support
Use every opportunity to build capacity

Avoid short-term thinking; look for greatestimpact;
locate financial resources: from energy savings, COM, and build support; identify key stakeholders,
eneray taxes, grants, loans, performance contracts work with officials and with the public.

Source: Sustainable Energy Handbook — UNEP 2012

Publicise the benefits
Use projects, use the media, energise
the city's citizens




IMPLEMENTATION PROCESS

I. Key stakeholders

Local Government Authorities and Staff (city development planning, public
works and general services, city engineers office, etc.)

National and Regional Development Agencies

Utilities (Fuel, Electricity, Water & Sanitation, Telecommunications)
Real Estate Developers

Business Community (industry, trade and commerce, service)
Public Transport Operators

NGOs/CBOs and Citizens Groups

Citizens



IMPLEMENTATION PROCESS

ll. Challenges

Administrative Challenges

* e.g., fragmented responsibilities; split incentives, and conflicting interests of
stakeholders; lack of mainstreamed energy and climate change in urban
planning processes

Legal Challenges

* e.g., lack of updated and supportive laws and regulations for EE and RE
Initiatives; restrictive regulations

Policy Challenges

* e.g., missing local authorities support; changes in administration often translates
to change in policies; lack of information & awareness on actual costs & benefits
of energy related interventions

Social/behavioral Challenges

* e.g., lack of awareness of local communities, resistance towards changes in
lifestyles and attitudes (inertia)

Technical & Financial Challenges

* e.g., not skilled/knowledgeable city planners & engineers for sustainable energy
development; lack of financing for energy related initiatives



IMPLEMENTATION PROCESS

Policy tools for energy efficiency

= Efficiency standards for products (national aspect)

» Energy certification for buildings (voluntary and / or obligatory)
» Tax reduction for energy efficiency investments (national aspect)
" Financial support for energy efficiency investments

= White certificate system (national aspect)

= Carbon tax

= Target setting / plan elaboration / monitoring

57



IMPLEMENTATION PROCESS

Policy tools for renewable heating and cooling

» Building standards / obligations (e.g. solar thermal
obligation for all new residential buildings)

» Tax reduction for RES heating & cooling investments
(national)

" Financial support for RES heating and cooling
iInvestments

= Carbon tax
» PPP’s for the realization of infrastructures

58



IMPLEMENTATION PROCESS

Policy tools for renewable electricity

» Feed in tariffs (national aspect)

= Connection priority / obligation for the grid operator (national
aspect)

= % target obligations for energy utilities (national aspect)
= Green certificate system (national aspect)

= Accelerated procedures regarding permits and clarity in the
bureaucracy process (e.g. one stop shop concept)

= Building codes for allowance / obligations for PV

59



New trends in
implementation: the SMART
CITY
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SMART CITIES 3.0
CiTizEN CO-CREATION

SMART CITIES 2.0
TECHNOLOGY ENABLE,

CiTy-LED
e ™

SMART CITIES 1.0
TECHNOLOGY DRIVEN

Daniele Vettorato, Urban and Regional Energy Systems
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* SMART CITIES 1.0: TECHNOLOGY DRIVEN

63

eurac research

22/06/18

Smart Cities 1.0 is characterized by technology providers encouraging
the adoption of their solutions to cities that were really not equipped
to properly understand the implications of the technology solutions or
how they may impact citizen quality of life.

Daniele Vettorato, Urban and Regional Energy Systems
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Daniele Vettorato, Urban and Regional Energy Systems
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VA
Manar Cltyrhv world's first zero-carbon city

#a | coousDS22bn | PR - 00000 Masdar City to become the world’s first green and

net-zero energy in the world by 2016

Developers expected 50,000 permanent residents
and 40,000 commuters

eurac research



* SMART CITIES 2.0: TECHNOLOGY ENABLED, CITY-LED

* This phase has been led by cities, as opposed to technology providers.
In this generation, the municipality—led by forward-thinking mayors
and city administrators—takes the lead in helping determine what the
future of their city is and what the role is for the deployment of smart
technologies and other innovations.

66

eurac research



67/
eurac research

ioT trash cans ApparkB and

CityBikes app, ~ report their Bicing Slrar:a?)r\t/a(t;ilct)yn %?gpt%s
App&Town, real-time encourage Sl syhemiea cad
SOS info status smart mobility yners
built thanks to ' . innovation in
Open Data : urban solutions
of the City '

lllllllllll

SMARTCITY®

EXPO WORLD CONGRESS

22/06/18 Daniele Vettorato, Urban and Regional Energy Systems
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* SMART CITIES 3.0: CITIZEN CO-CREATION (COMMUNITIES?)

e smart cities are beginning to embrace citizen co-creation models for
helping to drive the next generation of smarter cities

 Aliving lab is a research concept. A living lab is a user-centered, open-
innovation ecosystem, often operating in a territorial context,
integrating concurrent research and innovation processes within a
public-private-people partnership.

 The conceptis based on a systematic user co-creation approach
integrating research and innovation processes. These are integrated
through the co-creation, exploration, experimentation and evaluation
of innovative ideas, scenarios, concepts and related technological
artefacts in real life use cases.

69
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SMARTER SMART CITIES

The "smart cities” agenda is mainly focused on top down technolegical initiatives (embedded sensors, data integration and anaiytics).
The real smart cities of the future will mobilise human intelligence as well as artificial intelligence, bottom up creativity as well as top down control,

Barcelona IBM PlaniT’s Urban
Has embedded Has designed a Operating System
City planners and sensors in the city'’s centralised Intelkgent Is marketed as a
corporations use IT infrastructure to Operations Centre to Way to manage
1 - infrastructure to monitor and manage coordinate and manage the entice urban
TOPDOWN | optimise the flows of water use ol of a city's services landscape

SMART people and goods and
CITIES deliver public services
more efficiently

2. . and ‘panlesto"'

CONNECTING
sy l create services, and
sorTon Alogal

.!0

Streetbump & Betrl Reykjavik
AlOwsS Citizens to map local issues An app that icentifies - A platform which
from potholes to confusing signage potholes by recording CrowWdsources opinions on ity

EEEEEEEEEEEENEEEEER ‘i mEn I.Ija:’gIbfllnlgl,llteért;.‘eld:g:t}lo{l‘:)fl!ﬁal,I | | I!yvzr)' dfaetgﬁol!f.g.:%ls al:;‘IeIl EEREAEAEEN l?glrsmoclfz,;]‘zgd(r:yl{:?;lséw.a: EEEEEEEENEEERESR
5 ' 0ad conaGitions

R "le il

n

n

n

n

n

n

n

n

n

ilindSquare o .

3. . A -
15 .

BOTTOM 0t .
UP SMART -
CITIES 43 -
Smart Citizen Ktt Changebyus Blindsquare Peerby .

) The Smart Citizen progect uses low cost A place for atizens to Uses crowdsourced Promotes collaborative .
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How to finance?



Estimated U.S. Energy Consumption in 2016: 97.3 Quads LE hg%%gf%ﬁgﬂg&%e 69,
<

Nuclear
B.42

* 66. 4 Qadrlllons of BTUs rejected
* Assuming a BTU average cost of 20S

wasted every year
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ONE PROJECT a
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Source: International Energy Agency (2014)

ONE GOAL

-

SEVERAL
CO-BENEFITS

A co-benefit is any
socio-economic and

effect related to the

goal, regardless if
intentional or not.

N\

environmental positive

execution of a project,
exceeding the primary

/




[ MAIN GOALS ]

CO-BENEFITS ]

Source: http://www.powerpointninja.com/



wIIHIGT L G JU2LGTIHTITANVIC LITGTF Y FLrLiVprIiiGiie Vi

e

SMART MOBILITY
& CONNECTIVITY
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Local air quality improved

Smart natural
environment _
'1 Environmental resources management
improved
Smart Health and well-being of residents
services Increased

Fuel poverty tackled

Smart Users awareness on energy-related
community Issues increased

Neighbourhood identity enhanced



Smart
governance

Smart
economy

Innovation in processes
and decision-making

Territorial attractiveness increased

Institutional relationship and networks
created

Local labour market stimulated
Positive change in local tax revenue
Softer loan conditions
Local energy supply chain established

Energy services developed

Innovation in technology development
and adoption

Professional skills development
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Smart build
environment

Smart mobility
& connectivity

Property value increased

Costs reduction of buildings life cycle

Resilience of energy infrastructures
Increased

Reduced pollutant emissions
Reduced numbers of veichels
Optimized and integrated transport
system



eurac
research

Daniele Vettorato, Ph.D.

Group leader — Urban and Regional Energy Systems — European
Academy (EURAC)

Board Member - International Society Of City And Regional Planners
(ISOCARP)

Expert Task 51 Solar Energy and Urban Planning - International
Energy Agency (IEA)

https://www.researchgate.net/profile/Daniele Vettorato/
https://it.linkedin.com/in/daniele-vettorato-9408345

Institute for Renewable Energy
EURAC research

Via G. di Vittorio 16, 1-39100 Bolzano
t+39 0471 055 641

f+39 0471 055 699

m +39 3316456758

skype: daniele_vettorato
daniele.vettorato@eurac.edu
www.eurac.edu

Legal Seat
Viale Druso 1, [-39100 Bolzano


https://www.researchgate.net/profile/Daniele_Vettorato/
https://it.linkedin.com/in/daniele-vettorato-9408345
mailto:daniele.vettorato@eurac.edu
http://www.eurac.edu/

