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Conclusions

This concluding chapter is presented as work-in-
progress. It offers a summary the options, costs and
benefits for energy in the context of a sustainable
Dublin and informs the debate among policymakers,
stakeholders and citizens on Dublin’s future energy
planning.

Summary of Options

Regulatory Instruments

i. Dublin City Development Plan 2005-2011: A
high ‘A" standard of BER (Building Energy Rating)
is specified for all new residential and commercial
buildings larger than 1,000 m” from January
2009 in a variation to the City Development Plan
that was adopted by Council on 5" November
2007. The variation adds an energy policy and
complementary site development standard that
seeks to achieve improved energy efficiency and
renewable energy in new buildings throughout the
city and that will have a major benefit to the built
environment over the long life-cycle of the building
stock

ii. Dublin City Development Plan Review: The
working group on sustainable environment and
infrastructure  has prepared an issues paper
outlining a sustainable Dublin framework and
approach for the upcoming City Development Plan
Review

iii. Dublin City Council Water Bye-laws 2003:
These water bye-laws provide for the management
of water services and the conservation of drinking
water through requirements for efficient fixtures
and fittings. This also helps reduce the energy
consumed in production and pumping of potable
water, in waste water pumping and treatment and
in heating domestic water

Fiscal Incentives

iv. Congestion charges: The costs, benefits and
effects of congestion charging may be assessed,
especially in terms of greenhouse gas emissions,
possibly introduced before the completion of
Transport 21

v. Free parking for electric vehicles: New
generation electric hybrid vehicles are cleaner
and more energy efficient than conventional
petrol/diesel units. On the issue of Dublin City
Council providing free parking for electric
vehicles, there is a need to clarify existing
legislation on assigning individual parking bays
for charging electrical vehicles and to examine
the costs and benefits of introducing special
charging facilities for electric vehicles

vi. National and EU incentives: There is a variety
of grants available under national and European
programmes  that  support  specific  local
sustainable energy projects helping to deliver
Irish and EU policy objectives for energy and
climate change. For example national
programmes managed by Sustainable Energy
Ireland (SEl) and EU programmes managed by
the Executive Agency for Competitiveness and
Innovation (EACI)

Behavioural Measures
vii. Localized advice and information for households
viii. Bottom-up programme for services sector -
especially SMEs
ix. Workplace travel plans and school travel plans

x. Eco-driving promotion for professional drivers

Technical Measures

xi. Low energy lighting for both the residential and
business sectors

Insulation  of pre-1990 social and private
housing, with the objective of improving the BER

Xii.
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Xiii.

Xiv.

from a D/E rating to a B/C rating in the existing
housing stock

Heating systems upgrades in existing housing
with new technology boilers and other highly
efficient heating systems

Upgrades in commercial buildings in both the
building fabric and also the HVAC systems,
including combined heat and (CHP) power
and/or district heating connections

XV.

XVi.

XVii.

A new Dublin district heating and cooling
network linking up new and existing group
heating schemes and CHP units

Renewable energy sources including solar,
wasteto-energy, deep geothermal heat, urban
wind power and ocean energy

Cycle initiative, including more and better quality
dedicated cycle lanes and soft measures to
encourage a modal shift in favour of cycling

Sustainable Dublin
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Scenarios

The practical options that are available to Dublin Scenario 1

from now to 2020 are assessed, under 3 headings:
Scenario 1 comprises ‘the low hanging fruit

measures, that are generally very cost-effective (but
Business As Usual (BAU) not at zero .cost., as is.sometimes assumed) and that
can be applied immediately.
BAU sees the trajectory of CO, emissions continue
along the rising trend line from 1990 to 2006 [1].
This scenario amounts to a minimal compliance with Scenario 2

legal requirements, with no long-term vision. . . .
Scenario 2 includes all the measures listed under

Scenario 1, plus major additional measures using
existing technologies that are either not common in
Ireland at present or are not costeffective.

Sector Scenario 1: Actions

Residential Sector  Improve user behaviour
* Low energy light bulbs
« Attic insulation in existing homes
 All new houses to be ‘A’ energy rated on BER scale

Services Sector » ‘Good housekeeping’ (e.g. switching off equipment not in use)
* Low energy lighting systems and controls

Transport Sector « Workplace travel plans for commuters
* School travel plans
+ Cycle initiative

Sector Scenario 2: Additional Actions

Residential Sector « Complete major refurbishment of existing houses, including wall
insulation, energy efficient windows, high efficiency boilers and
renewable energy for heat and hot water

 High penetration of District Heating and renewable energy

Services Sector + Upgrade of heating, ventilation and air conditioning
* Insulation of the fabric of existing commercial buildings
+ All new commercial buildings over 1,000 m” to be ‘A’ energy rated

Transport Sector * Eco-driving training for professional drivers of buses, trucks and taxis
* Electric cars (including plug-in hybrids) at 10% market penetration

Table 6.1: Summary of Energy Actions for Scenarios 1 and 2
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Energy Models

Detailed energy models have been created in this
report specifically for each of the four sectors:
residential, services, manufacturing and transport.

The models are based on the most robust and up-to-
date data available from Census 2006, National
Car Testing, DTO, SEI, EPA, ERSI, DOEHLG and
other sources. Matrices for energy consumption (in
units of kWh) are computed and presented
according to both sector and fuel type. It is then a
simple matter to calculate the CO, emissions, and
other quantities, using standard conversion factors.

These models are valuable for evaluating the impacts
of the various options for energy saving, both as
individual options and, by simple addition, the
impacts of several measures taken together. For
example, CO, emissions for the current (2006) year
and projections to 2020 are shown in figures 6.1,
6.2 and 6.3 for the three scenarios: BAU, scenario 1
and scenario 2, respectively.

Business As Usual
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Figure 6.1: CO, Emissions Projection to 2020 - Business As Usual
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Figure 6.2: CO, Emissions Projection to 2020 under Scenario 1
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Figure 6.3: CO, Emissions Projection to 2020 under Scenario 2
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Economic Model

An economic model has also been created to
estimate the costs and benefits of the various
measures and groups of measures.

The model is based on:

(a) The estimated cost of the works at 2008
prices, including VAT but not including
interest on borrowings

(b) The energy saved in kWh, which is derived
from the energy models

(c) Electricity, gas and fuel tariffs from the most
recently published tariff, including VAT

The costs and benefits are shown in figure 6.4 for
scenario 1 and in figure 6.5 for scenario 2, with
regard to the residential, services and transport
sectors.
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Figure 6.4: Cost-BenefitAnalysis of Scenario 1, by Sector

Scenario 2
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Figure 6.5: Cost-Benefit-Analysis of Scenario 2, by Sector

Clearly, any future increases in the cost of electricity,
gas and motor fuels will increase the benefits
proportionally. Already, the Energy Regulator has
published a proposal for an average 17.5% increase
in electricity for households and SMEs, from August
2008. Bord Gais has published a corresponding
increase of 25.26% for natural gas, from October
2008. This means that measures which are not
currently costeffective, or marginally so, will become
more cost-effective in the future.
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Strategic Options

Business as Usual

Minimum compliance with regulations, no long-term
vision

Scenario 1

Stabilization of emissions at 2006 level through
relatively easy ‘low hanging fruit’ measures

Scenario 2

Reversing the upward trend in emissions, through
major changes in practices. Also, through innovative
technologies that already exist but are either new to
Ireland or are not yet cost-effective here.

Reframing the Question

The issue of emissions targets is a difficult question,
because in practice the impacts cannot easily be
controlled. Instead, the strategic options can be re-
cast in terms of timelines, which are easier to
influence. There can be longterm (e.g. 50 year)
measures and more immediate ones (on timescales
of 7 to 16 years).

Examples of shortterm measures include behavioural
changes, retrofitting of existing buildings and more
efficient electrical lighting and appliance. Long-term
measures include carbon neutral buildings and
transport, extensive renewable energy sources,
electric hybrid vehicles and sustainable land-use.

Tonnes CO,/capita/year
(e)]

* Business As Usual
« Scenario 1
» Scenario 2

oL \ )
2000 2010 2020 2030 2040 2050 2060

Figure 6.6: Two-component Mathematical Model of Emissions Trajectories Constrained to (a) Existing 2006 Baseline, (b) Existing
2006 Trend line, (c) 2050 Target of 2 tonnes CO,/capita/year
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Bundling of Measures

Environmental Bundle

Of the many ways that the various measures can be
combined together into ‘bundles’, one example is an
‘Environmental Bundle’. This was selected on the
simple basis of choosing the two measures from each
sector that are most effective in reducing CO,
emissions. This bundle of six measures will deliver
40% of the total potential CO, emissions saving, i.e.
40% of the benefit from just six of the measures. This
bundle is costeffective, in that the savings to 2020
will exceed the capital costs.
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Figure 6.7: Cost-Benefit Analysis of the ‘Environmental Bundle’

Social Bundle

From the social perspective, the most important
measures are those that improve the energy
performance of Dublin’s existing housing stock.
Particularly important are the houses which were
constructed prior to 1991, the year that building
regulations were first introduced, where the risk of
Fuel Poverty is highest among the more vulnerable
citizens. Energy efficiency refurbishment can reduce
the heating costs in winter and make the homes more
healthy and comfortable to live in. This bundle as a
whole is not costeffective at today’s fuel prices. It
could benefit from some form of financial subsidy or
tax incentive.
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Figure 6.8: Cost-Benefit Analysis of the ‘Social Bundle’
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Key Questions

1. Strategic Options

The first key question relates to the strategic options
for Dublin in addressing the problems of sustainable
energy and climate change.

The context of this question lies within an
overarching framework for a sustainable Dublin,
committed to taking a sustainable approach to
achieving its vision of a vibrant, healthy, clean, safe,
green and inclusive city.

Rather than focussing solely on the distance from
(emissions) targets, whose impacts cannot easily be
controlled, the targets can be re-cast in terms of a
time-frame that can be more easily influenced. An
appropriate combination of longterm and shortterm
measures can reduce emissions by 2050 by almost
80%, as compared with 2006. This is close to the
goal of the Intergovernmental Panel on Climate
Change (IPCC) for the developed nations.

The strategic options for Dublin are broadly parallel
to the political options for the Irish Government, as
detailed in the IIEA report ‘The Climate Change
Challenge: Strategic Issues, Options and Implications
for Ireland’ [2]. The solutions are correspondingly
interlocked, with local sustainable energy projects
supported by, and adding value to, national
programmes, all combining to help deliver Irish and
EU energy policy objectives.

2. Bundling of Measures

The second key question relates to the delivery of
sustainable energy measures. This cannot be left to
market forces alone, although there will be savings
on fuel bills, an improvement in the quality of life and
benefits for the environment.

This report identifies two potential bundles of
measures that can be implemented immediately:

m The ‘Environmental Bundle’, in which six
measures across the sectors will deliver 40% of
the total potential CO, reductions

m  The ‘Social Bundle’ focuses on improving the
energy performance of existing housing and
reducing the risk of fuel poverty

In a broader context, the city regions of the world
are responsible for the major portion of greenhouse
gases emitted; they are also very important in this
global economy we inhabit and they are therefore
critical partners in the climate change debate.

The delivery of sustainable energy measures in
bundles across several sectors naturally occurs at the
local and regional levels of government. There will
also be economies of scale to be taken advantage of
in the case of Dublin City because of its large size,
where new measures can be replicated many times
over.

Next Steps

These two key questions defined in the conclusions to
this consultation draft of the ‘Action Plan on Energy
for Dublin” are directed towards the ongoing debate
among policymakers, stakeholders and citizens on
Dublin’s future energy planning.

It can be concluded that much remains to be done. It
is hoped that this report will help to inform and
inspire the ongoing debate for a sustainable Dublin
and that it will contribute to reducing the City’s
carbon footprint and improving the quality of life for
the present and future generations.
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Glossary of Terms

ASPO
Association for the study of Peak Oil and Gas

BAU
Business As Usual, a term often used for scenarios.

BEMS
Building Energy Management System

BER
Building Energy Rating

CDER
Carbon Dioxide Emissions Rating

CHP, Combined Heat and Power
Combined Heat and Power. The waste heat from
electricity generation is put to another useful purpose.

Climate Change

The global climate system is subject to natural
variation, but also attributable to human activity
arising from the release of greenhouse gases into the
atmosphere.

Co,

Carbon dioxide is a chemical compound composed of
two oxygen atoms covalently bonded to a single
carbon atom. Carbon dioxide is the main greenhouse
gas arising from human activities and also naturally
occurring.

CSO
Central Statistics Office

DART
Dublin Area Rapid Transit

DCC
Dublin City Council

DEAP
Dwelling Energy Assessment Procedure

DEHLG

Department of the Environment, Heritage and Local
Government

DG TREN
Directorate-General for Energy and Transport of the
European Commission

DTO
Dublin Transportation Office

Dublin Region

The Dublin Region includes the four local authority
areas of Dublin City, Fingal, South Dublin and Dun
Laoghaire Rathdown

EC

European Commission

Energy End-Use
Energy that is consumed by the end user, usually as
set out on the utility bill.

EPBD

Energy Performance of Buildings Directive

GCl

Global Competitiveness Index

GDA
Greater Dublin Area (Dublin Region and Counties
Meath, Kildare and Wicklow)

Greenhouse Gas

A gas in the atmosphere that freely allows radiation
form the sun through to the earth’s surface, but traps
the heat radiated back from the earth’s surface. The
heating effect is analogous to the manner in which the
glass of a greenhouse traps the sun’s radiation to
warm up the air inside the greenhouse. Most
greenhouse gases occur naturally and are a necessary
part of the global climate system, but their
concentrations can be increased by human action,
causing climate change.

.
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GSHP

Ground Source Heat Pump. A heat pump is a machine
or device that moves heat from one location (the
'source') to another location (the 'sink'), using work.
The energy efficiency decreases with increasing
temperature difference. Thus a ground source heat
pump, which has a very small temperature differential,
is relatively efficient.

HDI

Human Development Index

HGV
Heavy Goods Vehicles

IPCC
Intergovernmental Panel on Climate Change

Joule

Joule is an international unit of energy. One joule is
the work done, or energy expended, by a force of
one Newton moving an object one metre along the
direction of the force

Kilowatt Hour (kWh):
The conventional unit of energy for that electricity is
measured and charged commercially.

LUAS
Dublin Light Rail System

Modal Share/Modal Split

Modal share, or Modal split, is a traffic / transport
term which describes the percentage of travelers using
a particular type of transportation.

Modal Shift

Move from the use of one mode of transport to
another, e.g. traveling by public transport instead of
driving by car.

MPCDER
Maximum permitted carbon dioxide emissions rating

NOx

Generic term for mono-nitrogen oxides (NO and NO,)

NQHS

National Quarterly Housing Survey

NRA
National Road Authority

PM2.5
Particles of less than 2.5 micrometres in aerodynamic
diameter

PM10
Particles of 10 micrometres or less in aerodynamic
diameter

Primary Energy

Energy, that exists in a naturally occurring form such
as coal, oil or gas, before being converted into an
end-use form.

Primary Energy Consumption

Primary energy consumption refers to the direct use at
the source, or supply to users without transformation,
of crude energy, that is, energy that has not been
subjected to any conversion or transformation process.

QBC
Quality Bus Corridor

RPA

Railway Procurement Agency

SEI
Sustainable Energy Ireland

SME

Small and Medium-sized Enterprise

Tonne of Oil Equivalent (toe)
A standardized unit of energy defined on the basis of
a tonne of oil having a net calorific value of 41,686

kl/kg.

voC
Volatile Organic Compounds

WHO
World Health Organisation

Codema

Sustainable Dublin

-137 -



Action Plan on Energy for Dublin — Consultation Draft

Energy Conversion Factors

To: toe | MWh | GJ
From: Multiply by
toe 1 11.63 41.868
MWh 0.086 1 3.6
GJ 0.02388 0.2778 1

Decimal Prefixes

deca (da) | 10

hector (h) 10°

kilo (k) 10°
mega (M) | 10°
giga (G) 10°
tera (T) 10"

peta (P) 10"

Emmmr

L LB 1
umr

mEEEr

codema i

Sustainable Dublin

-138 -



Action Plan on Energy for Dublin — Consultation Draft

Action Plan Steering Committee

Matt Twomey Assistant City Manager, Environment and Engineering Department and Fire Brigade

Michael Phillips Director of Traffic & City Engineer

Kathy Quinn Head of Finance

Dick Gleeson Dublin City Planner

Ali Grehan City Architect

Jim Barrett former City Architect (retired)

Aidan Maher Senior Executive Officer, Corporate Services
Michael O'Neill Executive Manager, Housing & Residential Services
Margaret Coyle Senior Executive Planner

codema

Sustainable Dublin

-139 -



Action Plan on Energy for Dublin — Consultation Draft

List of Organisations Consulted

Dublin City Council:

City Manager Dept.

Finance Dept.

Planning and Economic Development Dept.
Roads and Traffic Dept.

Engineering Dept.

Housing and Residential Services Dept.
Architects Division

Department of Communications, Marine
and Natural Resources:

Energy Efficiency Division

Department of the Environment, Heritage
and Local Government:

Housing  and Building  Standards

Inspectorate
Air Quality and Climate
Department of Transport

Office of the Director of Community and
Enterprise

City Centre Business Association
Academy of Engineers
Cultivate

RPS Group Plc.

COWI

Bord Géis Networks

Dalkia

Gate Power

J. J. Rhatigan

McArdle McSweeney

Varming

MLP Facility Managers
Sustainable Energy Ireland (SEI)
Dublin Transportation Office

Codema would like to thank the following organisations for their input into the consultation process:

RPA Railway Procurement Agency
Dublin City Development Board
Chamber of Commerce

Dublin Docklands

Institute of Public Health

Dublin Institute of Technology
Energy Action

FEASTA

Eoin Kenny Associates

Real Eyes

Second Hand

Second Nature

IVL Sweden

Energyagency Skane, Sweden

City of Malms, Sweden

City of Tallinn, Estonia

Cenergia, Denmark

Pedersen Cenergia, Denmark
Hillerod Municipality

Combhairle na n'Og

Ballymun Regional Youth Resource
Shelbourne Park Residents Assoc Ltd
Terenure Residents' Association
Railways Union Sports Club

Ard na Greine Resident's Association

Labour T.D. for Dublin North East and
Spokesperson on Communications, Marine
and Natural Resources

Sunflower Recycling
Vincent Quinn — personal capacity

Corinna Diestelkamp and Dr. Joachim
Diestelkamp — personal capacity

Mags Buckley — personal capacity

codema

Sustainable Dublin

- 140 -



Action Plan on Energy for Dublin — Consultation Draft

Acknowledgments

The Action Plan on Energy for Dublin is being
developed by Codema in association with Dublin
City Council. It is supported by the EU SECURE
project (Sustainable Energy Communities in Urban
Areas in Europe). The project draws on recent
experience from some of the most successful city
development projects in Europe.

The work is being carried out in close collaboration
with our project partners cities: Malmd (Sweden),
Hillered (Denmark) and Tallinn (Estonia), and other
project partners; VL (Swedish  Environmental
Research Institute), Respect Europe (Sustainable
Business), Cenergia as well as Hillerad El, Vand og
Véarme.

The SECURE project is cofounded by the Intelligent
Energy Europe programme of the European
Commission, contract number

EIE/05/125/512.419789.

Finally, we would like to thank all the organisations
consulted for the time they have taken to contribute to
this work and also the many individuals for their
valuable help.

W
X W
Dublin City Codema

Baile Atha Cliath Sustainable Dublin

respect oA A

SUSTAINABLE BLSIMNESE

Intelligent Energy |

Swedish Environmental
Research Institute

codema i

Sustainable Dublin

141 -



Action Plan on Energy for Dublin — Consultation Draft

Authors

Dr Gerry Wardell

Director

Dr Gerry Wardell, director of Codema, has overall responsibility for the Action Plan.

Joe Hayden
Energy Engineer

Mr. Joe Hayden is a mechanical and manufacturing engineer and has a master of science
(MSc) in sustainable development. Joe Hayden is an experienced buildings assessor and is
qualified in the DEAP methodology. For this report he explored the residential sector and
carried out detailed analysis with the nationally approved DEAP calculation method.

Sabine Kranzl
Energy Analyst

Ms. Sabine Kranzl has a master of science (MSc) in energy and environmental management
and a diploma in pedagogy, consulting and communication. Sabine Kranzl has expertise in
the fields of sustainable and energy-efficient transport. For this report she delved into the
transport sector compiling data and figures from the various modes of transport and pulling
together a wide range of statistics and data. She was also in charge of the overall layout.

Declan McCormac
Sustainability Analyst

Mr Declan Mc Cormac holds a Master of Science (MSc) in Sustainable Development and is
the sustainability analyst for CODEMA. He is qualified as a BER assessor in the DEAP
methodology. For this report he studied the Commercial and Manufacturing sectors, using on-
site case studies of small and medium sized enterprises to inform his results.

Codemq i

Sustainable Dublin

142 -









: —5

[ IIIIIIIII: N, "

( [1]]
iy
| ]|
r
11
1nr 11
il ol
il T

1T T i = -
— _
] i ||

5 ..IHHI III : = S LTI

dil
41
Jd1




e QOQ
codema ‘,3%232?;

) A Committed to local
Sustainable Dublin sustainable energy

The Loft, 4 Crown Alley, Temple Bar, Dublin 2. E codema@codema.ie W www.codema.ie





