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U High social and economic costs generated by the environmental context.

U Exploring plausible pathways for the decarbonisation of the energy system of countries
is becoming increasingly urgent

U Building and energy sectors have the greatest potential for cutting emissions

U Energy is a key resource that is used in all the economic sectors
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1- INTRODUCTION T ENERGY TRANSITION SCENARIOS FOR CITIES

u Citeshave been attracting |l arge population i
GHG emissions)

U Their role in environmental emission reduction and their potential for economic growth,
employment and social wellbeing creation is widely acknowledged.
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Energy planning of cities is becoming increasingly complex:

U Rapid urbanisation and necessity of transforming the urban environment to a fossil fuel-
free future

U Increasing use of resource and energy

U Many energy efficiency measures and new infrastructures and technologies for low carbon
energy generation need to be integrated within the city boundaries.

Do we understand the medium and long-term effects generated
by the implementations and investments made in our cities?
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U These types of holistic methodological approaches are not commonly used for city

analysis.

u City energy planners need to combine various complex methodologies and tools with
different time steps, scales and approaches, for which clear linkages are still

unavailable.
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Scenario 16

m District heating with NG

= Solar FV
= Heat pumps
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Business

= Solar Thermal
= Refurbishment

= District heating with Bio.

2020 2030 2050

Deployment of the interventions of the scenario 7 in the different
districts of the city for the years 2020, 2030and 2050




(Direct, Indirect & Induced)

U Methodology for the ex-ante impact assessment of alternative energy transition
scenarios for cities linking energy modelling with holistic impact assessment
Regional Impacts

Local Impacts . "'oc
(Direct & Indirect) N 4
Viability. \\o*""
(Direct & Indirect)

-—-——
-

-

-

CNPVTS

|
DPPTs

-

Project .
(district) Transition transition /
scenario .
. Region
(city) (Region)
teur oo J suiines:

Multi-scale
~ " Sustainability

A Cumulative Net Present
Value (CNPV)

Cumulative Net Present
Cost-Social (CNPC-S)

Cumulative Global Warming
Potential Reduction
(CGWPR)

Cumulative Non Renewable
Primary Energy Reduction
(CN-RPER)

Regional Gross Domestic
Product (RGDP)

Regional Production (RP).




Hatural
RESpuroes

Ingineration and

Landfilling Extraction of

Intervention City

SEGMENTS OF THE VALUE CHAIN

. . ) 01 PROJECT PLANNING
Economic/ Environmental / Social

oy ,mmm.\ 02 PROCUREMENT AND RAUW MATERIALS SUPPLY CHAIN
\ / - . Direct & Indirectimpacts 03 MANUFACTURING EQUIPMENT ANALYSIS OF
o & P S comporen ot AND COMPONETS ENERGY
I Energy in buildings :> CHIRANSECRT) TRANSITION
- 05 INSTALLATION SCENARIOS
\m& CITY ENERGY MODELLING 06 OPERATION AND MAINTENANCE
Holotenance 4 LCA & LCC IMPACT 07 DECOMMISSIONING
o ASSESSMENT 1 \4
L Y J
Boundaries
A0 Al1-A3 A4-A5 B2 B4 B6
Environmental Region REGIONAL
City scale X X X Economic/ Social MACﬁﬁEig:‘!OM'C
Socioeconomic Direct/ Indirect/ Induced ASSESSMENT
City scale X X X X X X
Regional scale X X X X

tecnalia ) e




3- CASE STUDY T DONOSTIA-SAN SEBASTIAN

x  Five districts covering more
than the 40% of
building stock:

Energy demand (GWh /year)

Heating DHW Cooling Electricity
Residential use 185.8 25.6 - 88.6
Office use 5.1 - 6.4 13.5
Use of fuel (GWh /year)
NG Electricity Gasoil Biomass Other LF
Residential and office use 215.2 148.5 33.3 2 2.1
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U Interventions included in the scenario; central heating biomass boilers
(CHBB), heat pumps (HP) and passive interventions for buildings (PIFB).

A Atotal of 4.4 millions square meters of heated floor area of residential

buildings is refurbished progressively during the 50 years period .

A Atotal of 23,795 existing heating systems are replaced progressively during
the 50 years period.

: : Replaced Gas oil fired
New .
Electric Other fuels
technology o o
Individual Central Individual Central systems systems
CHBB 10% 100% - 100% - -
HP 90% - 100% - 100% 100%
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3- CASE STUDY T DONOSTIA-SAN SEBASTIAN

MAIN CHARACTERISICS OF THE SCENARIO

An annual implementation rate of 2% has been set for building refurbishment
Energy Price escalators

Discount rate

Energy technology cost trends

cC:. . CC:

CAPEX projections for different technologies for the time frame 2013 to 2050. Based

on (ETRI 2014) and (Danish Energy Agency and Energinet.dk 2012) Fuente: EU Energy, Transport and GHG Emissions Trends to 2050. (EC, DG
for Energy, DG for Climate Action and DG for Mobility and Transport, 2013).
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