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Energy Efficiency Training Week: Municipal and Utility Services &

Where to start: Energy use in municipalities

Where to start: Energy efficiency potential in municipalities

Toolkit: Energy efficient municipal planning

Toolkit: Energy efficient technologies

Where do | get help? IEA’s Technology Collaboration Programmes

What are the steps: Implementing energy efficiency programmes — target setting
What are the steps : Implementing energy efficiency programmes — implementation
What are the steps: Enable public energy efficiency investment

What are the steps: Enable private energy efficiency investment

Special session: Multiple benefits of energy efficiency for Municipalities

Did it work: Evaluation and energy efficiency indicators

Special session: International and regional initiatives that can help

Energy Efficiency Quiz: Understanding energy efficiency in municipal services & utilities
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Energy Efficiency Training Week: Municipal and Utility Services

Trainer(s): John Dulac

Purpose: To feach the fundamentals of how urban planning and

policy can be used to reduce energy use in municipalities and in
related municipal services.

Scenario: Your municipality is growing quickly and so is demand for
municipal services.

Question: How can we design a more energy-efficient municipalitye



Energy-efficient municipal
planning

Trends in urbanisation

An energy efficient urban system



Energy-efficient municipal planning: Trends in urbanisation ies

Projected regional urban and non-urban population, 2013 — 2050
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By 2050, two-thirds of the world’s population will live in urban areas,
with the greatest growth in China, India, Africa, and non-OECD economies in other regions
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Energy-efficient municipal planning: an energy-efficient urban system iea

What is typically happening in cities with respect to energy consumption? What does
an energy-efficient urban system look likee

§ Buildings:

S + Mixed use
§ planning

§ * High-density
N compact

development
» Zero net energy

buildings
Transport
+ Sustainable
streets
Utilities:

e Transit-oriented
development
* Non-vehicle

* Waste-to-energy
» Technology

public transport .
options Improvements
+ Efficient vehicles " System
Integration
District energy
systems
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Municipal Buildings
Zoning and land-use

Building services

Towards net-zero energy buildings



Municipal buildings: zoning and land-use =

Zoning can regulate the use of land in a particular area, and takes into consideration
mixed-use planning and high density compact urban development

A mixed use development in a downtown neighbourhood in Pittsburgh, PA, USA

Source: https://www.cnu.org/publicsquare/2017/04/27/areat-idea-mixed-use-urban-centers © OECD/IEA 2018



https://www.cnu.org/publicsquare/2017/04/27/great-idea-mixed-use-urban-centers

Municipal buildings: zoning and land-use =

Energy efficiency opportunities:

i
.'4

Smart Society L Smart Care

Smart Home =

» Non-vehicle transport modes

» Less frequent, long-distance
fravel

- Alternative technologies for

energy supply
- e.g. district energy systems

Source: http://www.sicomindia.com/blog/105-smart-cities-to-accelerate-growth-
in-india-efficient-sustainable-utopian
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http://www.sicomindia.com/blog/105-smart-cities-to-accelerate-growth-in-india-efficient-sustainable-utopian

Municipal buildings: zoning and land-use

Urban policy options — zoning bylaws and development regulations for:
Smart growth development patterns
Preventing strip development
Energy-related site development standards
Building energy standards
Incentives for renewable energy generation

Avoiding barriers to renewable energy facilities that are subject to locall
zoning

Development standards to address transportation efficiency

Source: Vermont Natural Resources Council - @SPECD/IEA 2018


http://vnrc.org/resources/community-planning-toolbox/tools/energy-efficiency-standards-in-zoning-bylaws/

Municipal buildings: building services es)

Municipalities generally have high control over their municipal buildings

Building services include:
Light bulb replacement
Water pumps
Fixing dripping faucets and leakages (+ efficient taps)
Repairing windows and doors
Chiller and boiler maintenance

This gives them a significant opportunity to improve energy efficiency and
reduce carbon emissions.

© OECD/IEA 2018



Municipal buildings: building services

Energy efficiency opportunities:

Y S U
iea) g
CANSERVE IT

Schools and Reftrofitting to efficient lighting

hospitals
P EE improvement of building fabric

Upgrades to efficient heating/hot water systems, water pumps &
faucets, etc.

EE best practices of facility equipment

Public housing  EE upgrades for existing public housing, e.g. compliant lamps

EE features for new public homes: e.g. effective insulation

Source: https://www.carbontrust.com/media/39232/ctv019 schools.pdf ; https://aceee.org/blog/2018/05/affordable-housing-disappearing ;
https://www.epa.gov/sites/production/files/2015-08/documents/affordable housing.pdf

© OECD/IEA 2018


https://www.carbontrust.com/media/39232/ctv019_schools.pdf
https://aceee.org/blog/2018/05/affordable-housing-disappearing
https://www.epa.gov/sites/production/files/2015-08/documents/affordable_housing.pdf

N
i

Municipal buildings: building services iea

Electrical installations in schools, before and after:

Source: Secretaria de Education PUblica © OECD/IEA 2018



Municipal buildings: building services =

Lighting retrofits in schools, before and after:

Source: Secretaria de Education PUblica © OECD/IEA 2018



Municipal buildings: building services es)

“In emerging economies such as India, where 70-80% of the 2030 built
environment has yet to be constructed, there is tremendous potential to
implement best-in-class building practices in current new construction in order
to avoid “locking in” decades of inefficiency and more costly renovations later”
— World Resources Institute !

Urban policies can enable:
Building efficiency codes and standards
Efficiency improvement targets
Performance information and certifications
Incentives and finance

1Source: © OECD/IEA 2018


http://publications.wri.org/buildingefficiency/

Municipal buildings: towards net-zero energy buildings =

/_ GAPS AROUND

DOORS AND ROOF

Energy Saving Opportunities:
 Building envelope design

* Heat storage system <
« Lighting design

* Efficient equipment

\ FLOOR

Source: CNU Public Square - https://www.cnu.org/publicsquare/2017/04/27/great-idea-mixed-use-urban-centers © OECD/IEA 2018



https://www.cnu.org/publicsquare/2017/04/27/great-idea-mixed-use-urban-centers

Y S U

Municipal buildings: towards net-zero energy buildings e

The path to net zero buildings:

Energy sufficiency Energy efficiency Renewable energy
&
o B Reduce energy needs B Reduce energy consumption M Reduce CO, emissions
lﬁ by using renewable energy

measure instrument strategy

oy Land-use policies Building energy codes Land-use policies

% Building energy codes S&L policies Building energy codes

o S&L policies for equipment
Bioclimatic design principles Mandatory S&L for: Mandatory share of supply

o Use of passive solutions overall building energy from renewable energy sources

> performance Mandatory S&L for equipment

o building elements

and equipment

Source: IEA Policy Pathways Series - hitps://www.iea.org/publications/policypathwaysseries/ © OECD/IEA 2018



https://www.iea.org/publications/policypathwaysseries/

Municipal buildings: towards net-zero energy buildings

Net zero buildings in India:

Home | Knowledge Centre | Definitions & Policies ‘ Case Studies | Alliance

Home > Case Studies > NZEBsin India
_

Sun Carrier Omega NZEB

Location Bhopal, M.P.

Geographical Coordinates 23° N, 77° E

Occupancy Type Office - Private

Typology New Construction
Climate Type Hot and Dry
Project Area 9888 fi2

Grid Connectivity Off Grid

EPI

More details

Ll
Disclaimer: Reference in this Web si any specific commercial producss, processes, or senvices, or the use of any rade, firm or corparation name is for e

information and convenience of the isitor’s, and
Inaia, or Barann of Enery Emney. Minisiy of Sower. Covermment of India, AGaionally, She vicw
state or reflect those of the Ministry of Power, Government of India, or Bureau of Energy Efficiency,
for advertising or product endorsement purposes.

or favoring by the Ministry of Power, Government of
d opinions of authors expressed herein 4o not necessarily
stry of Power, Government of India, and shall not be used

About Us | FAQs | Glossary | Tools | Q

Eco Commercial
Building
Bayer Material
Sciences
Greater NOIDA

Malankara
Tea
Plantation
Kottayam

nat zero energy buldings

Privacy Palicy

Source: NZEB Alliance - hitp://www.nzeb.in/case-studies/nzebs-in-india/
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http://www.nzeb.in/case-studies/nzebs-in-india/

Transport

Land use and transit-oriented development
Sustainable Streefts

Public tfransport services
“Avoid-Shift-Improve” Framework

Strategies for action

© OECD/IEA 2017



Transport: land use and transit-oriented development &

» Travel demand « Improved travel-
management managed
programs Sprawled cities Congested cities technologies

 parking reform * traffic
* road pricing signalisation
e ;. 4 s

5
g Developing cities Multi-Modal cities
HAh M g W
i-_ ué-b &@ '.‘.’I'I'E ﬁ Q0™ 0 C! o) ﬁ
+ Discouraging private Urban density + Dedicated facilities
motorised travel for bus/cycling lanes
Typology of common urban land-use transport contexts in cities

Source: https://www.iea.org/publications/freepublications/publication/Renewed Cities WEB.pdf © OECD/IEA 2018



https://www.iea.org/publications/freepublications/publication/Renewed_Cities_WEB.pdf

Transport: sustainable streets e

From this... 1o this

This features more elements of non-vehicle oriented street design, building compact
and well-connected urban areas with dense networks of streets and paths

Source: IEA, Urban Transport Pathway Launch Presentation © OECD/IEA 2018



Transport: sustainable streets e

Susfainable streets in NYC

Energy efficiency opportunities:
bus-only lanes,
sheltered bicycle lanes,

median traffic islands for
pedestrian crossing and reduced
curbside parking

/ //Tfﬂ;\ \\\\\\\\\‘

Source: https://www.iea.org/publications/freepublications/publication/Renewed Cities WEB.pdf

© OECD/IEA 2018


https://www.iea.org/publications/freepublications/publication/Renewed_Cities_WEB.pdf

Transport: sustainable streets

Urban policies that enable sustainable streets include the development of urban

planning and street design guidelines, e.g. City of Pune

URBAN STREET DESIGN GUIDELINES

PEDESTRIAN RELATED ELEMENTS

1.Footpath. &
2 Railing 19
3.Bollard: 0
4 Universal ibility for footpath: 0
5.At grade pedestrian crossing. 1
6.Mid i 17
7.Pedestrian refuge island. 17
8.Grade separated pedestrian CroSSINGS.................o.....o.... 17
9.Pedestrian Signal

rsal - Tactile paving
rsal accessibility-Curb ramp and slope ramp.
for pedestrian grade separators.

CYCLE RELATED ELEMENTS
1.Cycle track. 09
2 ion design for cyclists 46
3.Cycle box 6

4.Merging -demerging cycle lant
5.Paint marking cycle priority lane.

ROAD SIDE ELEMENTS

1.Multi utility zone (MUZ)... 30
2.Bus stop: 1
3.Street n
4.Tree plantation 3
5.Hoardings, i 2
6.0n street parking. 1
7.Parking bay design.

8Auto rickshaw 1
9.Utilities and service: 5
10.Storm water %

11.Street furniture. n
12.Garbage containers. .
13.Public toilet. 37
14.Universal design for street furniture and street signage.............43
CARRIAGEWAY ELEMENTS
1.Carriageway 13
2.5houlders. 13
3.Road markings. 2
4Traffic signage. 24
5.Traffic signals 29
6.Universal design for traffic SIBRAL...........o...oooroooororsoreer. 42
7.Median:
8.BRT lane: b
Q.Traffic CalMing MEASUTES... ..o 18
10.5peed breakers. H
INTERSECTIONS
1.Curb ext 4

2.Turning radiu

3.Channeliser.

a

5.Tight turn:

6.Universal for and crossing.

Source: Adapted from

C

Y S U

CANSERVE IT
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https://www.pmc.gov.in/en/urban-street-design-guidelines-usdg-1

Transport: public transport services

Towards efficient public transport options:

ENERGY IS UM
iea

Public bike-share
systems

Electric mobility is not
limited to cars

Public transit
connections

Enabling policies effect:

Targets to phase in zero-emission vehicles
Public procurement programmes for zero-emission public vehicles

Fuel economy standards

Increased funding streams for public transport services
Incentive provision to increase public transport uptake

© OECD/IEA 2018



Transport: “Avoid-Shift-Improve” Framework

ENERGY 1§ Uit
iea :
e

Municipalities can encourage an integrated approach to sustainable urban mobility

that encompasses ‘avoid’, ‘shift’ and ‘improve’ acftions:

Objective

Approach

Framework Arm

Action

Source: Adapted from ESMAP -

Improve access, reduce social exclusion, reduce energy
use, improve air quality, reduce road accidents

Reduce the growth of
motor vehicle ownership

and use
[
[ |
Avoid Shift
interventions interventions

[ [

. dl | [ |
educe
number of seles Supply-side PEmene-

frips per Iengr:ih per measures . es ggﬁres
person P

Improve energy efficiency
and reduce emission of motor
vehicle use

Improve
interventions

Management
actions

Technolog
y actions

© OECD/IEA 2018


https://openknowledge.worldbank.org/bitstream/handle/10986/21305/936760NWP0Box30oralNote0Transport04.pdf?sequence=1

Transport: “Avoid-Shift-Improve” Framework

EE OPPORTUNITIES

POLICY RESPONSE

AVOID

« Access and proximity
to transit

» Pedestrian, bicycle
and transit-friendly
design

* Information tools fo
raise awareness of
real travel costs

* Promotion of car-
pooling

« Parking standards and
fees/levies

SHIFT

Car pooling options
Non-motorised
transport

Improved bus routes
and services

Pricing strategies
Road space
allocation

Size & weight
standards of vehicles

IMPROVE

Energy-efficient
vehicles and
technologies

Vehicle standards
Speed limits

Subsidies for alternative
fuels

Vehicle fuel-
economy/environment
performance labelling


https://www.iea.org/publications/freepublications/publication/Renewed_Cities_WEB.pdf

Transport: Strategies for action

IEA policy pathway:

IMPLEMENT

MONITOR

EVALUATE

© OECD/IEA 2018


https://www.iea.org/publications/freepublications/publication/Renewed_Cities_WEB.pdf

Solid Waste Management

The solid waste management process

Waste-to-energy services



Solid waste management: the solid waste management process ‘%

In Indiq, solid waste management is primarily the responsibility and duty of
municipal authorities

Sources of waste:
Municipal
Private sector

Municipal solid waste services:

Collection Storage Segregation Transport Disposal

Source: Revised from World Bank, Improving Municipal Solid Waste Management in India -
https://openknowledge.worldbank.org/bitstream/handle/10986/6916/425660PUBOWast12732601 OFFICIALOUSE] .pdfesequence=1 &isAllowed= © OECD/IEA 2018



https://openknowledge.worldbank.org/bitstream/handle/10986/6916/425660PUB0Wast12732601OFFICIAL0USE1.pdf?sequence=1&isAllowed=y

Y S U

Solid waste management: waste-to-energy services &

Energy efficiency opportunities:
Efficiency improvements of waste-to-energy technologies and systems

C Aembl? — Compost/fertilizer \
omposting

Biological

treatment Anaerobic | Fertilizer
é‘ digestion | . Biogas
%) "

: - EE opportunities:

é Combined heat [ Electricity pportunt .-
@ —— Heat energy — PR———— . Optimising existing
Z Incineration _ AnC powerpaml | Steam waste conversion
= ——> Residues > systems
% Thermal . Upgrading to
@ T — Gasification —>Syngas —— Landfill gas advanced WHE
8 technologies
2
g Pyrolysis —— Bio-fuel

Landfill

Source. : Tan et al. (2015) https://www.sciencedirect.com/science/article/pii/S0126820415001156#f0015

© OECD/IEA 2018


https://www.sciencedirect.com/science/article/pii/S0196890415001156#f0015

Solid waste management: waste-to-energy services &

Energy efficiency assessment of Mechanical Biological Treatment & Solid Waste Technologies
38.5%

2500 ° 40%
35%
2000
® 30% g
—
> 1500 20.5% 20.0% 1777 25% %\
%ﬂ ° ® 20% 2
< 1000 12.7% ® © 159% ©
= 946 922 "5
= 500 @ 10% &
3.7% 587 =
0 s 5% &
S [m— ] T %
-500 -5%
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
= Consumption Electricity production Bio-natural gas production
® Net energy production © Energy recovery rate

Implementing and using Mechanical Biological Treatment (MBT) systems in conjunction with
mainstream Solid Waste treatment technologies can deliver greater energy efficiency overall

Source. : Fan et al. (2018) https://www.sciencedirect.com/science/article/pii/S0959652618300684#fig2 © OECD/IEA 2018



https://www.sciencedirect.com/science/article/pii/S0959652618300684#fig2

Solid waste management: waste-to-energy services 5 i

Enabling policies for energy efficiency in solid waste management:
Policies that promote the implementation of Waste-to-Energy
technologies, resource efficiency and integration solutions:

Provision of public investment and infrastructure for integration solutions

Incentives for the uptake of efficient technologies and efficiency

improvements

Subsidies for adoption of efficient technologies

© OECD/IEA 2018



Water and Sewage

Opportunities for energy efficiency

The water energy nexus



Water and Sewage: opportunities for energy efficiency 5 i
EE benefits for water and wastewater utilities:

Reduced costs of energy

Life extension of infrastructure and equipment

Job creation

Public health benefits
Improved water and energy security

EE opportunities in Water and Sewage:
Overall efficiency improvements in drinking water and wastewater systems

Water-energy nexus opportunities, that arise from energy and water system
integration

© OECD/IEA 2018



Water and Sanitation: the water-energy nexus 5 i

Water and energy are inextricably linked: water use requires energy, and
energy production requires water. These resources further have intricate ties
to agriculture

Water

Bio-energy

Food

EReroy (Agriculture)

Irrigation, fertilisers,
etc.

Source : Reddy ef al. (2018) A Water-Energy-Food Nexus Perspective on the Challenge of Eutrophication. MDPI. Available at I oEcpyiEa 2018


http://www.mdpi.com/2073-4441/10/2/101/pdf

Water and Sanitation: the water-energy nexus &

Water-energy nexus challenges
for India:
- Water-scarce and water
stressed country
- Water constraints affecting
energy security
Population growth
Economic development
Resource use inefficiencies

Large swathes of the Yamuna on the Dehli-Haranya

- Water and energy’s border are running dry.
ImporTOnce for fOOd security Source: https://indianexpress.com/article/cities/delhi/situation-hasnt-been-this-bad-

since-1988-at-mouth-of-capital-the-yamuna-runs-dry-5117856/

© OECD/IEA 2018


https://indianexpress.com/article/cities/delhi/situation-hasnt-been-this-bad-since-1988-at-mouth-of-capital-the-yamuna-runs-dry-5117856/

Water and Sanitation: the water-energy nexus 5 i

Water-energy nexus opportunities for energy efficiency synergies:
Technology mix prospects:

Less water intensive energy systems

Different production processes for energy within a resource base
Co-production of water and energy services:

Energy recovery from wastewater
Cogeneration

Heat recycling

Source : UN Water DPAC, Partnerships for improving water and energy access, efficiency and sustainability -
© OECD/IEA 2018


http://www.un.org/waterforlifedecade/water_and_energy_2014/pdf/water_and_energy_2014_final_report.pdf

Water and Sanitation: the water-energy nexus 5 i

Urban policies that enable energy efficiency
Improvements include those that:

Encourage water-energy synergies and integrated
solutions

Support utilities efforts of energy efficiency measures

Develop multi-sector environment and energy
programs in which EE efforts at water/wastewater

facilities compose one element

Local partnerships to take advantage of existing
opportunities

Source : http://www.un.org/waterforlifedecade/water and energy 2014/pdf/water and energy 2014 final report.pdf

© OECD/IEA 2018


http://www.un.org/waterforlifedecade/water_and_energy_2014/pdf/water_and_energy_2014_final_report.pdf

Barriers for energy efficiency
in municipal services



Barriers for energy efficiency in municipal services

Barrier
Market

Financial

Information and
Awareness

Regulatory and
Institutional

Technical

Example

Market organisation and price distortions
Split incentive problems
Transaction costs

Up-front costs and dispersed benefits

Perception of EE investments as complicated and risky,
Perception of projects having high transaction costs
Lack of awareness of financial benefits

Lack of sufficient infformation and understanding

Energy tariffs that discourage EE investment
Incentive structures not conducive to energy efficiency
Institutional bias towards supply-side investments

Lack of affordable technologies that are energy efficiency
Insufficient capacity


https://www.iea.org/publications/freepublications/publication/gov_handbook.pdf

Governance and Action



Governance and action

Taxonomy of policies to achieve urban energy potential

Greater delegation
and inter-government
co-ordination

Information and

Integrated urban
energy planning

Regulations, codes,
standards, mandates

Building efficiency codes,
international standards adoption

City-owned and/or regulated energy
utilities, demonstration projects

Local energy supply

Target setting
and focused energy policy
Local sustainability targets, clean

Land-use and energy standards and mandates

transport planning

Zoning, density, transport
planning and infrastructure

Street lighting, waste,
public transit, water supply:

public engagement

Community partnerships,
consultations

Progress to urban sustainable energy potential

Energy planning and policies
integrated within core urban governance

Increased ambition to achieve the urban sustainable energy transition will require greater need for
intergovernmental co-ordination and delegation

© OECD/IEA 2018



Additional Resources iea

World Bank - Energy Efficient Cities: Assessment Tools and Benchmarking Practices

http://www.esmap.org/sites/esmap.org/files/P115793 Energy%20Efficient%20Cities-
Assessment%20Tools%20and%20Benchmarking%20Practices Bose.pdf

C40 Municipal Building Efficiency (MBE) Network
hitps://www.c40.org/networks/municipal-building-efficiency

Building Efficiency Accelerator
http://buildingefficiencyaccelerator.org/

District Energy in Cities Initiative
http://www.districtenergyinitiative.org/

NZEB Alliance India

http://www.nzeb.in/
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http://www.esmap.org/sites/esmap.org/files/P115793_Energy Efficient Cities-Assessment Tools and Benchmarking Practices_Bose.pdf
https://www.c40.org/networks/municipal-building-efficiency
http://buildingefficiencyaccelerator.org/
http://www.districtenergyinitiative.org/
http://www.nzeb.in/

Activity



Activity: Ideas for energy efficiency initiatives -

Break into groups, ideally 3-4 people per group

Each group should be assigned to a service/sector — Municipal Buildings,
Street Lighting, Transport, Solid Waste Management, Water & Sanitation,
and District Energy

Each group should:

As individuals within the group, get 5 post-its and come up with 5 different initiatives
for furthering EE urban development in India as it relates to your service/sector. 1
idea per post-it

Cluster the ideas together in your group and combine common ideas where
necessary

Pick the top 3 ideas to take back to the larger group
All groups together:
Share your top 3 ideas and share what the key enablers are for each of them.

© OECD/IEA 2018
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