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Energy Efficiency Training Week: Municipal and Utility Services

1. Where to start: Energy use in municipalities

2. Where to start: Energy efficiency potential in municipalities

3. Toolkit: Energy-efficient municipal planning

4. Toolkit: Energy-efficient technologies

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

5. What are the steps: Implementing energy efficiency programmes – target setting

6. What are the steps : Implementing energy efficiency programmes – implementation

7. What are the steps: Enabling public energy efficiency investment

8. What are the steps: Enabling private energy efficiency investment

Special session: Multiple benefits of energy efficiency for municipalities

9. Did it work: Evaluation and energy efficiency indicators

Special session: International and regional initiatives that can help

10. Energy Efficiency Quiz: Understanding energy efficiency in municipal and utility services
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Energy Efficiency Training Week: Municipal and Utility Services

2. Where to start: Energy efficiency potential in municipalities

Trainer(s): John Dulac

Purpose: To teach the fundamentals and potentials of energy 

efficiency in different municipal services and areas of municipal 

jurisdiction.

Scenario: Your municipality has set a target to cut emissions and 

lower energy spending by 2030.

Question: How can energy efficiency reach these goals?
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Energy Efficiency Training Week: Municipal and Utility Services

1. Concept of energy efficiency potential

2. What is the potential of energy efficiency in municipal services? 

A. Public buildings 

B. Transport

C. Utilities 

D. Waste

3. How do I calculate potential?
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1. Concept of energy efficiency 

potential



© OECD/IEA 2018

1. Concept of energy efficiency potential

• Technical potential: analysing the total energy efficiency potential 

without any economic or market constraints (e.g. analysing the energy 

savings potential if all buildings used best available technology)

• Economic potential: analysing the energy efficiency potential assuming 

economic constraints for cost effectiveness (e.g. analysing the energy 

savings potential if buildings used the most-efficient cost-effective 

technology) 

• Market potential: analysing the energy efficiency potential assuming 
market constraints in implementing energy efficiency (e.g. analysing the 

energy savings potential using an adoption curve to estimate typical 

market implementation given the available policies and technologies)
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2. What is the potential of energy 

efficiency in municipal services?

A. Public buildings 

Public administration buildings, schools, hospitals, libraries, 

museums, social housing
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2. What is the potential of energy efficiency in municipal services?

68% of the buildings potential is not realised with current trends.

A. Public buildings

Source: Energy Efficiency Market Report 2018
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2. What is the potential of energy efficiency in municipal services?

Enforcement of existing codes can give high energy savings, both in relative and absolute terms

A. Public buildings: India’s Energy Conservation Building Code (ECBC)

Source https://doi.org/10.1016/j.enbuild.2012.11.015 ; https://www.wri.org/blog/2017/11/indias-move-make-buildings-efficient 
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2. What is the potential of energy 

efficiency in municipal services?

B. Transport
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2. What is the potential of energy efficiency in municipal services?

B. Transport

• Potential of obtaining lower emissions and energy use based on planning 

design, influencing transport

Carbon footprints (residential emissions) in different neighbourhoods in Toronto, Canada



© OECD/IEA 2018

What is the potential of energy efficiency in municipal services?

B. Transport

• Land use planning example in Curitiba

Source IPPUC (2009a) and Hattori (2004)
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2. What is the potential of energy efficiency in municipal services?

B. Transport

• Some transport policies 

which have high 

potentials to increase

efficiency at low cost 

are handled by 

municipalities

Source GIZ Sustainable Urban Transport http://www2.giz.de/wbf/4tDx9kw63gma/SUT_module5h.pdf

http://www2.giz.de/wbf/4tDx9kw63gma/SUT_module5h.pdf
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2. What is the potential of energy 

efficiency in municipal services?

C. Utilities

Lighting, water supply and sewage, energy
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2. What is the potential of energy efficiency in municipal services?

C. Utilities: Lighting

• Potential in India to save on street lighting by 2020 using the current generation and next generation LED lamps 

in replacing the existing lamp technologies.

Source https://ies.lbl.gov/sites/all/files/lbnl6576e.pdf
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2. What is the potential of energy efficiency in municipal services?

Savings based on the sizes of the motors and hours of operation could go up to 1 500 GWhr/yr.

C. Utilities: Water supply – energy savings from motors

Source https://betterbuildingssolutioncenter.energy.gov

https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Primer on energy efficiency in water and wastewater plants_0.pdf
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2. What is the potential of energy efficiency in municipal services?

Leakages increase operation costs due to excess pumping energy use. 

In bigger networks in metro cities, the leakages are often larger.

C. Utilities: Water supply – energy and cost savings from leakage

Source Mainstreaming Energy Efficiency in Urban Water and Waste Water, Centre for Science and Environment India 2017, Excreta Matters 2012 CSEI
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2. What is the potential of energy efficiency in municipal services?

Manual or poor control can cause excess energy use by as much as 50-65%.

C. Utilities: Sewage – efficiency

Source https://betterbuildingssolutioncenter.energy.gov

Sewage treatment: Fluctuations in biological load can change over a 24-hr period, hence aeration 
could be adjusted if it were automatic. 

timetime

Constant

Aeration 

Rate

(manually set)Aeration 

demand

https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Primer on energy efficiency in water and wastewater plants_0.pdf
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2. What is the potential of energy efficiency in municipal services?

Maximising efficiency in sewage treatment leads to 10% reduction in electricity use by 2030 (IEA SDS).

C. Utilities: Sewage – efficiency and then energy recovery

Source World Energy Outlook 2018
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2. What is the potential of energy efficiency in municipal services?

But ramping up energy recovery helps achieve SDG 6.2 (sanitation for all) 

and SDG 6.3 (halving the percentage of untreated water) by 2030.

C. Utilities: Sewage – efficiency and then energy recovery

Source World Energy Outlook 2018
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2. What is the potential of energy efficiency in municipal services?

Sewage generation in India in 2016 averaged at 61 754 million liters per day, 

63% of which are untreated.

C. Utilities: Sewage – current status of India

Source CPCB Bulletin Volume 1, 2016
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2. What is the potential of energy efficiency in municipal services?

D. Utilities: Energy

Source https://www.climespace.fr/en/district-cooling/

• In Paris, district cooling led to:

- 35% lower electricity consumption

- 50% reduction in CO2 emissions

• In India, a reduction from 240 MW 

to 135 MW (44% lower) in 

electricity consumption is 

expected from the GIFT City

Source https://www.rehva.eu/fileadmin/REHVA_Journal/REHVA_Journal_2018/RJ1/RJ.39-45/39-

45_RJ1801.pdf

https://www.climespace.fr/en/district-cooling/
https://www.rehva.eu/fileadmin/REHVA_Journal/REHVA_Journal_2018/RJ1/RJ.39-45/39-45_RJ1801.pdf
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2. What is the potential of energy 

efficiency in municipal services?

D. Waste
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2. What is the potential of energy efficiency in municipal services?

D. Waste

• Sample of solid waste energy recovery 

potential by combustion in Andhra 

Pradesh

- 210 MT of MSW transported per day

- Energy recovery potential of 260 000 kWh

- Power generation potential of 10.8 MW

Source https://www.tsijournals.com/articles/calcuation-of-energy-recovery-potential-and-power-genaration-potential-from-municipal-solid-waste-of-kurnool-city-andhra.pdf

Food waste Paper

Plastics, packaging Yard trimmings

Textiles Coconut

Coconut shells Dust & mud

Diapers Glass

Metals

https://www.tsijournals.com/articles/calcuation-of-energy-recovery-potential-and-power-genaration-potential-from-municipal-solid-waste-of-kurnool-city-andhra.pdf
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2. What is the potential of energy efficiency in municipal services?

D. Waste

• Value of 

recovered 

energy from 

organic 

waste turned 

to biogas

Source https://www.german-energy-solutions.de/GES/Redaktion/DE/Publikationen/Praesentationen/2015/2015-05-19-iv-indien-03-ind-fv-biogas.pdf?__blob=publicationFile&v=7

https://www.german-energy-solutions.de/GES/Redaktion/DE/Publikationen/Praesentationen/2015/2015-05-19-iv-indien-03-ind-fv-biogas.pdf?__blob=publicationFile&v=7
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3. How do I calculate the potential?

Available tools for calculating potential
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3. How do I calculate potential?

Sector-specific tools

https://www.iea.org/etp/etpmodel/buildings/

• EnergyPlus (Buildings) • FEPIT (Fuel Economy Policies 

Implementation Tool)

https://www.iea.org/topics/transport/gfei/

https://www.iea.org/etp/etpmodel/buildings/
https://www.iea.org/topics/transport/gfei/
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3. How do I calculate potential?

Sector-specific tools

• EDGE (Buildings)

https://app.edgebuildings.com/#/
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3. How do I calculate potential?

Multi-sector tools

http://documents.worldbank.org/curated/en/741001474488062518/Data-template

• Curb Trace

Source https://www.esmap.org/node/235

https://www.esmap.org/node/235
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3. How do I calculate potential?

More advanced tools

• SynCity

Source: https://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/centre-for-transport-studies/seminars/2010/Modelling-Urban-Energy-Systems-An-Update.pdf 
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Activity

Back-of-envelop calculations of efficiency potential
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Activity

Back-of-envelope calculations: Lighting

• LIGHTING SYSTEM

- No. of lights: 30 posts, covering 10 m² each

- Total required lighting output: 60 lumens / m² 

- Operating hours: 12 hrs per day for 365 days (4380 hrs)

- 𝐿𝑖𝑔ℎ𝑡𝑖𝑛𝑔 𝐸 =
𝑡𝑜𝑡𝑎𝑙 𝑙𝑖𝑔ℎ𝑡𝑖𝑛𝑔 𝑜𝑢𝑡𝑝𝑢𝑡 × 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 ℎ𝑜𝑢𝑟𝑠

𝑙𝑎𝑚𝑝 𝑙𝑢𝑚𝑖𝑛𝑜𝑢𝑠 𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦

• LAMP

- Current technology: high pressure mercury vapour, 50 lumens / W

- Best available technology: LED, 130 lumens / W

How much energy saving in kWhr can you get

in a year if you switched to LED?
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Activity

Back-of-envelope calculations: Water

• PUMPING SYSTEM

- No. of pumps: 4 pumps @ 400 kPa differential pressure (dP), 0.01 m3/s each

- Volumetric efficiency: 90% (inherent in pump design)

- Operating hours: 24 hrs per day for 360 days (8640 hrs)

- 𝑃𝑢𝑚𝑝 𝐸 =
𝑛𝑜. 𝑜𝑓 𝑝𝑢𝑚𝑝𝑠 ×𝑑𝑃 ×𝑓𝑙𝑜𝑤 ×𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 ℎ𝑜𝑢𝑟𝑠

𝑣𝑜𝑙 𝑒𝑓𝑓 ×𝑚𝑜𝑡𝑜𝑟 𝑒𝑓𝑓

• MOTOR

- Current technology: efficiency 80% @ 40m3/hr

- Best available technology: efficiency 90% @ 40m3/hr

How much energy saving in MWhr can you get

in a year if you switched to the best available technology?
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