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AGENDA
• Welcome and Introduction

Carlos Diaz, IWA

• Introduction to Climate Smart Utilities Initiative
Brenda Ampomah-Ankrah, IWA

• Groundwater Use minimising its carbon footprint
Dr Stephen Foster, University College London

• Case Study 1
Marie Sagen, Bergen Water, Norway

• Case Study 2
Sarah Bergado, Manila Water, Philippines

• Q&A from audience
Carlos Diaz, IWA

• Break out rooms
Brenda Ampomah-Ankrah, IWA

• Closing Remarks
Carlos Diaz, IWA
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OBJECTIVES

• To learn about adaptation and mitigation 
actions in different water utilities.

• To understanding the experiences and 
challenges of practitioners in implementing 
climate actions.

• To discuss possible outputs for the CoP –
what can you contribute to the CoP? 
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An IWA Initiative, legacy of the IWA-GIZ WaCCliM
project. It supports all utilities around the world to 
work collectively to win their Race to Resilience 
because:

WHAT IS THE CLIMATE SMART UTILITIES 

INITIATIVE? 

 We need urgent action with measurable outcomes.

 We are in a race against ourselves. 

 The only way to win this race is together.

 Utilities can take action towards global decarbonization and are key to the

cities’ successful climate adaptation.
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WHAT IS A CLIMATE SMART UTILITY? 

Water, wastewater, or urban 
drainage utilities that are 
improving their climate 
resilience while contributing to 
significant and sustainable 
reduction of carbon emissions. 
These utilities are public, 
private, or mixed companies 
that advocate for climate action.
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CAMPAIGNSKNOWLEDGE 
SHARING

The Community of 

Practice supports 

technical knowledge 

exchange among 

experts and utilities 

INFORMATION
REPOSITORY

Repository of 

information, adaptation 

and mitigation tools 

and resources

UTILITY 
ENGAGEMENT

Engaging utility leaders 

to encourage 

leadership, advocacy 

and decision-making 

support

A shared Vision and 

Recognition 

programmes lead to 

awareness and 

worldwide recognition

INITIATIVE COMPONENTS
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• Meetings, webinars, master classes
• IWA-Connect supports interactions between members 
• www.iwa-connect.org/group/climate-smart-utilities/timeline 

KNOWLEDGE SHARING
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COMMUNITY OF PRACTICE

 The CoP provides a platform to exchange on 
common problems, share knowledge on solutions, 
inspire innovation and create a store of knowledge 
on the following two sub-topics:

1.Integrating climate adaptation in asset 
management and planning

2.Reducing the carbon footprint of assets
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COMMUNITY OF PRACTICE

Integrating climate adaptation in asset management and planning

Kick off meeting March 24th, 2021

 Priority areas

1. Developing knowledge and capacity - Using a platform to share best practices, 
case studies and research

2. Financing approaches – Gather and map information on climate financing 
pathways

3. Leadership and governance – Share experiences of working with regulators to 
incentivise and resource adaptation approaches

4. Planning and implementation tools/guidance - Sharing, cataloguing, and 
promoting information on tools that support adaptation

5. Vision and Roadmaps – Create a campaign to showcase 10-20 no-regret 
adaptation actions
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COMMUNITY OF PRACTICE

Reducing the carbon footprint of assets

Kick off meeting December 1st, 2020

 Priority areas

1. Having a shared tool and approach for GHG monitoring; 

2. Having a platform to share experiences on low-carbon approaches 
and specific technologies or challenges; 

3. Having financial incentives to invest in green technologies; 

4. Defining the goals for climate neutral utilities. 
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The Climate Smart website provides utilities with a knowledge base on 
mitigation and adaptation, including a library and the ECAM tool.

www.climatesmart.org

INFORMATION REPOSITORY
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The objective is to establish a community of utility executives that 
share their expertise, challenges and solutions while empowering them 
to be leaders and advocates for climate action.
Peer-to-peer exchange in an exclusive utility executives-only group

UTILITY ENGAGEMENT
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• Together with committed utility members around the world, the 
‘IWA Climate Smart Utilities Vision’ was developed to support 
utilities on their climate smart journey.

• Endorsing the vision serves to guide innovation, tools and 
knowledge exchange to support a utilities climate journey.

• By endorsing this vision, you act as a champion, providing 
inspiration and momentum for all utilities to achieve the cultural 
shift needed on three interconnected pillars:

Adaptation Mitigation Leadership

1 2 3

IWA CLIMATE SMART UTILITIES VISION
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The IWA Climate Smart Utilities Recognition Programme aims to 
inspire utilities to be increasingly Climate Smart and to embrace the 
cultural shift on three interconnected pillars of the CSU vision: 
adaptation, mitigation, and leadership.

Apply to the Climate Smart Recognition programme by submitting an 
application before 30 June 2022Find out more!

30 JUNE

Application deadline

15 JULY

Utilities notified

22 JULY

Travel grant confirmation

11-15 SEPTEMBER

WWCE in Copenhagen

RECOGNITION PROGRAMME
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GRACIAS

Carlos Diaz

IWA Strategic Programmes and Engagement Manager

carlos.diaz@iwahq.org

Climate Smart Utilities Initiative:

https://iwa-network.org/projects/climate-smart-water-utilities/

Climate Smart Recognition Programme:

https://iwa-network.org/projects/climate-smart-utilities-recognition/

Webpage: https://iwa-network.org/

IWA Connect: https://iwa-connect.org/

IWA Learn:        https://iwa-network.org/iwa-learn/



GROUNDWATER USE 
minimizing its carbon 
footprint

DR. STEPHEN FOSTER
IWA Groundwater Management SG Chair
IAH Past President 
University College London - Visiting Professor
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vast storage but modest flows 

• over 95% of ‘circulating freshwater’      
is groundwater – but on average only   
0.03 % of  ‘groundwater stocks’ are 
replenished annually 

• generally high microbiological and (for 
most part) chemical quality, but any 
pollution can be very persistent and 
remediation problematic

• thus major resilient resource for                         
use in climate-change adaptation

GROUNDWATER RESOURCES
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GROUNDWATER STORAGE
major factor in water-supply security    

• presence of aquifers highly significant BUT extremely wide variation              
with hydrogeological setting

• groundwater system resilience quantifiable through assessment of             
aquifer storage, productive capacity and pollution vulnerability

Indo-Gangetic Plain - Punjab Peninsular India
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 in public water-supply energy consumption are source pumping, 
conveyancing to demand-centres and necessary treatment

 importance of good waterwall design for energy-efficient pumping (optimum 
depth, screen design, pump dimensioning,  periodic maintenance) 

 recent US study puts these costs in range : 
 0-3.60 kWhr/m3 for pumping/conveyance 
 0.03 - 4.20 kWhr/m3 for treatment 

typical waterwall uses 0.53 kWhr/m3 (equating to 220 gCO2/m3)

 positives of groundwater in energy use context are :
 sources close to demand centres 
 usually needing only simple treatment
but the negatives are pumping lifts especially in overexploited aquifers

GROUNDWATER FOR PUBLIC WATER-SUPPLY
energy nexus and carbon footprint 
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 BUT IN ENERGY TERMS groundwater irrigation compares unfavourably to 
gravity-fed surface-water systems

CHINA

 groundwater use for crop irrigation increased from  

10,000 Mm3/a (1950) to 100,000 Mm3/a (2010)                                           

pumping now from 70m depth on average

generating 33,000 Mkg/a CO2

USA

 groundwater depletion also permanently mobilises bicarbonate to surface 

current US aquifer depletion is 25 km2/a contains 2,400 MkgHCO3/a and 

(assuming 50% conversion) equivalent to 1,800 Mkg CO2/a    

scaled-up globally represents 9,700-13,500 Mkg CO2 /a

GROUNDWATER FOR IRRIGATION
energy nexus and carbon footprint 
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INDIA

 groundwater use at 122-199,000 Mm3/a 

aquifer depletion results in total CO2 emission of 

32,000-131.000 Mkg/a (narrowed to 45-62,000 Mkg/a subsequentLy)  

70% electric pumps/30% diesel pumps (latter using double energy)                                                           

(Mishra et al, 2018 & Rajan et al, 2020)   

PAKISTAN (Lower Indus Basin)

 waterwells use much more energy than gravity-fed surface water-canals 

(even after allowing for canal cleaning and embankment repair)  

responsible for about 16,000 Mkg/a CO2 emissions (10% national total) 

(Sujal et al, 2020)

GROUNDWATER FOR IRRIGATION
energy nexus and carbon footprint 



22

GROUNDWATER SYSTEMS 
policy complications of large storage 

• large storage can be more of a ‘policy curse’ than ‘policy blessing’ –
widespread political complacency about overexploitation/sustainability                     

• water utilities are a major groundwater stakeholder and need to be more 
involved in its sustainable management and  effective protection

income = recharge/inflow
investment = storage/stock
expenditure = discharge/withdrawal

BANKING ANALOGY                  

natural discharge to wetlands 
and river baseflow
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 to minimise carbon footprint of groundwater use :  

 vital to conserve groundwater quality and prevent 
pollution in areas where an important source of potable 
water-supply

 important to optimise waterwell design to ensure                                      
energy-efficient pumping  

 essential to avoid groundwater overexploitation and                                       
falling water-table where waterwell irrigation practised 

GROUNDWATER USE 
minimising its carbon footprint
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 historically groundwater resources widely ‘abandoned to chance’ -
business-as-usual’ lead to further degradation

 government role must be transformed from ‘promoter of short-term 
development’ to ‘long-term resource guardian’  

 widespread need to strengthen governance through :

 building effective institutions

 creating an adequate base

 making essential linkages

 aligning financial incentives

 implementing management plans wwith appropriate monitoring and 
assessment provides basis for adaptive management in response to 
climate change

• water companies/utilities have critical role to play as main stakeholder 
for potable water-supply function

GROUNDWATER SUSTAINABILITY
management challenges 
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THANK YOU



Bergen Water’s Actions in a 
Changing Climate

MARIE R. SAGEN BERGEN WATER, NORWAY
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BERGEN

 Text

#S
#

OsloBergen

• Second largest city in Norway
• Rainiest city in Europe
• 300 000 people
• Utility: full water cycle
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CLIMATE MITIGATION

Goals for Bergen 

2030: Fossil free 

2050: 1,5-degree city 
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NORWEGIAN WATER 
SECTOR’S

SUSTAINABILITY AWARD
2021

60% self sufficient with energy
 Biogas
 Hydropower / turbines

15% energy reduction 2018-2020

No-Dig solutions

Circular economy, 
 biogas to buses 
 fertiliser to farmers

Climate footprint tool (including tier 3)

 35 % reduction 2018-2020

ISO certified 9001 & 14001
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ZERO-EMISSION CONSTRUCTION SITES

 All municipal construction sites from 2025

 First municipal construction site in 2020

 Demands from municipality create ripple

effects (machinery etc)

 Collaboration for mobile charging
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Illustration from Morgenbladet

ADAPTING TO A MORE CHALLENGING 
CLIMATE



Illustration: SWECO
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«Water engineers, urban planners and 
landscape architects should
communicate more»

«Stormwater is a valued resource and 
should be used as a positive element 
in urban planning.»

«Giving stormwater time and space.»
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INTEGRATED APPROACH

Stakeholders

 Interdepartmental and interdisciplinary collaboration

 R&D

 Citizen engagement

 Trainings/ownership
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INTEGRATED APPROACH

Water and wastewater framework plan  
required (since 2006)

 Increasing understanding that we need to 
adapt to the water, not the other way 
around. 

 Stormwater is integrated in all land-use 
planning

 Blue green infrastructure as first choice



Blue-green concept at 
Sædalen school



Håsteinar park

From buried channel to river park



Mindebyen (illustrations from SWECO)

• Channel

• Water 
square

• Green roofs

• Urban 
greenery
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MARE 

Managing Adaptive Responses to 
changing flood risk in the North 
Sea Region

2007-2013

BINGO 
Bringing INnovation to 
onGOing water management 
– a better future under 
climate change
2015-2019

BEGIN 
Blue Green Infrastructures through Social Innovation
2016-2021
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BEGIN

https://northsearegion.eu/begin/
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THANK YOU



MANILA WATER
Building Climate Resilience

SARAH BERGADO
MANILA WATER COMPANY INC. 
PHILIPPINES
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PRESENTATION OUTLINE 

Adaptation Measures

Mitigating Actions

Manila Water Climate Context

Moving Forward

1

2

3

4
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PRESENTATION OUTLINE 

Adaptation Measures

Mitigating Actions

Manila Water Climate Context

Moving Forward

1

2

3

4
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THE PHILIPPINES IS VULNERABLE
TO THE IMPACTS OF CLIMATE CHANGE. 

Floods
Typhoons Drought Sea level riseTyphoons

The Philippines  ranks 4th in the long-term climate risk index 
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approx 12M
Population Served by Q1 2022

Successful Public-Private Partnership since 

1997
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ONE OF THE FIRST TO ADOPT A 
CLIMATE CHANGE POLICY

Asset Assessment

Asset Design and Management

Risk Reduction and Management

Water Sources Management

1

2

3

4

Climate Change Mitigation

Capacity-building

Inclusive and Partnership Approach

Continuous improvement

5

6

7

8
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PRESENTATION OUTLINE 

Adaptation Measures

Mitigating Actions

Manila Water Climate Context

Moving Forward

1

2

3

4
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Construction of the Wawa- Calawis Treatment Plant (80mld)

East Zone 2018-2046 Demand-Supply Masterplan | Development of New Water Sources

Water Security Target: At least 15% buffer by 2025

WATER SECURITY PLAN
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Resiliency and Business Interruption Studies (2016, 2018, 2019)

Climate Scenario Assessment (2021- 2022)

ASSET ASSESSMENT
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Olandes Sewage Treatment Plant 
IWA Honor Awardee for Project Innovation, 2010

CLIMATE RESILIENT FACILITIES
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Olandes Sewage Treatment during a strong typhoon

CLIMATE RESILIENT FACILITIES
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Poblacion SewageTreatment Plant 

CLIMATE RESILIENT FACILITIES
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Construction of Online Emergency Reservoirs

EMERGENCY FACILITIES
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Mobile Treatment Plants during emergencies and calamities

DISASTER RISK REDUCTION AND 
MANAGEMENT
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Emergency Preparedness and 
Response (EPR)

Actual Response and Rescue operations

Typhoon Ulysses, 2020

DISASTER RISK REDUCTION AND 
MANAGEMENT
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Provision of potable water, hygiene kits and 
sanitation facilities for vulnerable sectors 

during disasters and calamities

WASH in 
emergencies
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PRESENTATION OUTLINE 

Adaptation Measures

Mitigating Actions

Manila Water Climate Context

Moving Forward

1

2

3

4
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RESOURCE EFFICIENCY

Keeping Non-Revenue Water (NRW) at less than 15%
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WATER SOURCE MANAGEMENT

Watershed Protection and Rehabilitation

La Mesa Watershed
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WATERSHED PROTECTION AND 
REHABILITATION

1.2M native trees planted and nurtured since 2006
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RENEWABLE ENERGY

Purchase and On-site Renewable Energy Use
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Energy Efficiency Initiatives

• Use of gravity lines in the 
distribution system

• Demand-Based Network 
Management

• Pump efficiency testing
• and refurbishment
• Installation and optimization 

of variable frequency drives
• LED lighting
• Inverted Air conditioning units

ENERGY EFFICIENCY PROGRAMS
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WASTEWATER TREATMENT

Aerobic centralized wastewater treatment to avoid Methane

Manila Water’s sewer coverage expansion contributes 
to the GHG reduction in the Philippines NDCs. 
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PRESENTATION OUTLINE 

Adaptation Measures

Mitigating Actions

Manila Water Climate Context

Moving Forward

1

2

3

4
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SUSTAINABILITY AGENDA

Development of Net Zero Strategy based of 
SBTi standards

Forest Carbon Accounting



67

RELENTLESS COMMUNICATION
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THANK YOU!



Q&A Discussion

CARLOS DIAZ
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DISCUSSIONS-BREAK OUT ROOMS

 Part 1 –15 min

Round of introductions and share with us your 
experiences on projects and/or initiatives related to 
today’s topic Climate adaptation and mitigation

 Part 2 –15 min

Do you have any suggestions on what you can contribute 
to the CoP? How can the CoP further share information 
(i.e., webinar, white paper, podcast series…)? Can you 
volunteer? 



71

SUMMARY FROM BREAK OUT ROOMS

Moderators to share in 1 min 
what was discussed in their 
Breakout room

Moderator Rapporteur

STEPHEN FOSTER Ndayishimiye Honore

Marie Sagen Serge Bashonga

Sarah E. Bergado Derrick shema



CLOSING REMARKS

CARLOS DIAZ


