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PIEVC USER REFLECTIONS

I’ve been involved with the PIEVC Program since its 

early days in 2007 when Metro Vancouver partnered with 

Engineers Canada in one of the earliest engineering vulnerability 

studies – an assessment of the vulnerability of the Vancouver 

Sewerage Area. Since that time, Metro Vancouver has completed 

two additional studies, one for the Fraser Sewerage Area and one 

for the regional water system. We’ve always found the Protocol to 

be an extremely useful and efficient tool to bring teams together, 

identify infrastructure vulnerabilities using the best available 

information and help come to solutions. We’re looking forward to 

continuing to utilize the Protocol to assist us in ensuring that our 

utilities are resilient to the impacts  of climate change.

Brent Burton (he/him/his)
M.A.Sc., FEC, P.Eng., IRP
Division Manager, Utility Policy, Planning and 
Resilience Liquid Waste Services
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PIEVC - A Shor t History

In the early 2000s, Engineers Canada established the PIEVC Program with 

support from Natural Resources Canada. The aim was to assist professionals 

in increasing the resilience of Canadian infrastructure and buildings to climate 

change.

In many ways, PIEVC was ahead of its time, developing one of the first procedures 

for assessing climate change risk - The PIEVC Protocol. The Protocol was, and 

is, freely available for Canadian public infrastructure owners, at no charge. 

Originally managed through a steering committee hosted by Engineers 

Canada (The Public Infrastructure Engineering Vulnerability Committee - 

PIEVC), in 2020, the program transferred to an Alliance of three not-for-profit 

organizations:

◊ The Institute for Catastrophic Loss Reduction (ICLR)

◊ The Climate Risk Institute (CRI)
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◊ The Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ)

ICLR and CRI manage Canadian operations of the Program, while GIZ and CRI 

support use of the Protocol internationally.

The Protocol was used first in 2007. As of 2022, it has been used well over 

150 times in Canada alone, and the list grows every passing year.  Most of 

these assessments have taken place during the last few years – momentum is 

growing.

The  Protocol has also been used to assess various types and scales of 

infrastructure internationally, in Costa Rica, Honduras, Brazil, Vietnam, the 

Nile River Basin, and Lesotho.  It has been translated into five languages, and 

continues to demonstrate Canadian leadership and cooperation in international 

climate resilience work. 
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PIEVC USER REFLECTIONS

The City of Calgary has developed a robust climate risk and 

resilience assessment process for public infrastructure 

projects based on the PIEVC Protocol and High Level Screening 

Guide. The City has employed this process with the intention 

of implementing resilience measures into public infrastructure 

projects and master planning for public realm spaces to reduce 

climate risk to infrastructure and the public. In addition to this, 

the City has often utilized the PIEVC’s public database of climate 

risk and resilience assessments, to better understand what other 

municipalities are prioritizing and how they are approaching risk 

reduction. Combined, the utilization of the Protocol, the High Level 

Screening Guide and the online database have served to reduce 

climate risk to the City of Calgary and the people within it.

Pippa Cookson-Hills, M.Sc. (she/her)

Climate Adaptation Specialist

Climate & Environment | Planning & Development 

Services



6

PIEVC - BACKGROUNDER

CANADA’S PR EM I ER C LI MATE R IS K AS S ES S M ENT PR OG RAM

The PIEVC Program 

has come to play an 

increasingly central role in 

the climate resiliency of 

Canada’s infrastructure.

Climate Resilience Leadership and 
Cooperation

The PIEVC Program advances climate resilience in Canada, 

and promotes climate resilience  through international 

leadership and cooperation, striving for excellence and 

continuous improvement.

152  Reported Canadian PIEVC Assessment 

Projects and Dozens of additional 

unreported PIEVC assessments
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The Protocol has been used on hundreds of buildings and infrastructure assets 

in Canada, and helps ensure that Canadian infrastructure is resilient and 

contributes to health, safety and economic security, despite the uncertainty 

caused by climate change. 

I NTER NATIO NAL PARTN ER S H I P

The PIEVC Program created 

the International PIEVC 

Practitioners’ Network and 

contributes significantly 

to international applications of the 

Protocol. Currently, this collaboration 

includes experts and partners from 

Brazil, Canada, Costa Rica, Germany, Honduras, Lesotho, Vietnam and the 

Nile Basin Initiative (a multi-national river basin organization). This network 

supports peer-to-peer, south-south, south-north, and north-south learning, 

and demonstrates Canadian climate resilience expertise. These initiatives allow 

Canadian practitioners to adopt best in class resilience methods from around 

the world, while demonstrating and applying Canadian expertise globally.

MU LTI-PARTN ER C OO PERATIO N

Since inception, the 

PIEVC Program has drawn 

on a wide community of 

Canadian experts. Participants 

1,000s of volunteer hours per year from 

consultants, associations, and all levels of 

government.

Projects in Vietnam, Costa Rica, Honduras, 

Brazil, Lesotho, and Nile River Basin 

demonstrate  PIEVC’s international impact, 

and Canadian leadership in climate 

resilience.
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include practitioners and staff from consultancies, associations, municipal, 

provincial and federal agencies, and practitioners.  Thousands of hours of 

volunteer effort are invested each year to develop, refine, validate, and promote 

the Protocol and other PIEVC resources. These resources are then used to 

integrate climate change resilience into infrastructure decision making.

FO R EVER FR EE

The Protocol, the PIEVC 

High Level Screening 

Guide, and other core 

PIEVC Program products and services 

are provided free-of-charge to any 

organization wishing to assess and improve the resilience of public infrastructure. 

Free access will be maintained because of the Alliance’s commitment to ensuring 

that the PIEVC Program contributes to the good of the Canadian public. Free 

access is also offered out of respect for the tens of thousands of volunteer hours 

dedicated to producing PIEVC resources on the understanding that PIEVC would 

be freely available.

Open Access
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The PIEVC  process  provides 

a road-map to guide  the  

systematic assessment of  

the resilience of infrastructure to the 

effects of extreme weather, climate 

variability and climate change. It helps 

users build adaptive capacity into 

infrastructure systems. The process helps establish priorities that help address 

climate vulnerability, identify where action is needed, and identify appropriate 

adaptation measures.

One key benefit of the PIEVC process 

is its flexibility. It has been used to:  

◊ Assess climate vulnerabilities 

and risks across a wide range 

of infrastructure systems in 

Canada and internationally

◊ Evaluate green infrastructure 

systems and inform the 

development of nature-

based solutions to address 

climate resilience, as part of 

broader, built-infrastructure 

assessments

◊ Support both top-down, 

A R OADMAP FO R SUCC ES S

The PIEVC process, originally presented 

in the PIEVC Protocol, has now been 

integrated into additional PIEVC Program 

resources, including the High Level 

Screening Guide.

Top-down assessments include those 

that rely on future climate scenarios 

and climate change projections to 

identify vulnerabilities to future climate 

conditions. 

Conversely, bottom-up assessments 

rely on realistic scenarios (e.g., extreme 

event occurrences) generated by 

the assessment project team. These 

scenario-based assessments may be used 

where reliable future climate projections 

are considered unavailable for specific 

assets or systems.
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climate data driven, and bottom up  scenario analysis of climate risk

Over time, users have continued to identify new applications of the process. 

The PIEVC Alliance is committed to working with PIEVC product users and 

the PIEVC community to identify new applications of the PIEVC process and 

develop the resources necessary to support their development and wide-

spread application. 
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PIEVC USER REFLECTIONS

The outcomes of PIEVC Protocol-based climate risk assessments 

are supporting informed climate resilience planning and 

development in Canada and abroad. The Protocol is infrastructure 

agnostic, and its flexibility has facilitated its use across almost all the 

climate risk assessments I have been directly involved with throughout 

my career. I look forward to supporting its continuing development 

and application to advance infrastructure adaptation and community 

resilience.

Peter Nimmrichter, M.Eng., P.Eng., IRP

Climate, Resilience and Sustainability Lead for Canada

Associate Water Resources Engineer
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A Family of Resources
The PIEVC Program is much more than 

the Protocol. The Protocol was only 

the beginning. The PIEVC process has 

grown into an entire family of resources, tailored to 

meet the needs of our users. Each is built on the 

core PIEVC process. Each addresses specific issues 

identified by users, based on their experience 

applying the process. Finally, each draws on the 

expertise of the users to be effective in improving 

real-world climate resilience.
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THE PIEVC FAMILY OF RESOURCES

RESOURCE
SHORT
FORM

DESCRIPTION

The PIEVC Engineering Protocol Protocol

Guide to competing 

Infrastructure vulnerability and 

risk assessment

PIEVC High Level Screening Guide HLSG

Guide to completing screening 

level climate change risk 

assessments using the PIEVC 

process

PIEVC Catalogue Catalogue

A guide for selecting climate risk 

assessment methods, data, and 

supporting materials

PIEVC Large Portfolio Assessment 

Manual - BETA

Portfolio 

Manual

A guide for prioritizing a large 

portfolio based on climate 

vulnerability

PIEVC Grey-Green Protocol

(In Development)

PIEVC 

Grey-Green

Guide for using PIEVC process 

for grey and green infrastructure 

systems

PIEVC Report Analysis Utility

A utility for exploring findings 

from all PIEVC assessment 

reports submitted to the PIEVC 

Program from January 2016 to 

August 2021

Database of PIEVC Projects Online repository for published 

PIEVC assessment reports
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A PUBLIC GOOD
Developed with public funds to promote 
climate resilience. Universally accessible, 
and free to use.

AN ALLIANCE
International reach. Expertise from insur-
ance, engineering, higher-education and 
international development communities.

A BRAND

More than a program. World-wide recogni-
tion for quality. Evolving family of docu-
ments and services.

GOODWILL
Reputation of PIEVC as a quantifiable 
asset represented by incremental price 
over fair market value of tangible assets.

PRODUCTS AND SERVICES

STAKEHOLDER COMMUNITY
A community >500 professionals who de-
velop and use PIEVC  resources, training, 
services, and education.

Protocols, guidance on climate change, risk 
and vulnerability assessment. Training, 
collaboration, and community of practice.

P
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V
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PIEVC USER REFLECTIONS

Marvin Ingebrigtsen, P. Eng.                               
Manager of Engineering Services 
Town of Grimsby

I was fortunate to be part of a case study that utilized an early 

version of the PIEVC protocol to assess the vulnerability of 

storm water and wastewater infrastructure to climate change.  The 

systematic risk assessment process allowed us to identify specific 

infrastructure that was at the highest risk of being impacted by 

changing climate variables.  The subsequent recommendations that 

were prioritized into short, medium and long term timeframes allowed 

us to methodically work towards increasing resiliency to climate 

change within the storm water and wastewater systems.



16

PIEVC - BACKGROUNDER

CRI is a non-profit, 

academically affiliated 

organization focused 

on advancing practice 

and delivering services 

related to climate 

change risk assessment, 

adaptation planning, 

policy evaluation and 

resiliency. CRI works with 

partners across Canada 

and internationally to 

leverage the knowledge 

and skills of a strong 

group of Associates.

ICLR is a disaster risk 

reduction research 

institute in Canada. It 

is a centre for trans-

disciplinary disaster 

prevention research 

and communications. 

ICLR was established 

by Canada’s property 

and casualty insurance 

industry as an 

independent, not-for-

profit research institute 

affiliated with Western 

University, London, 

Canada. 

GIZ is a German public-

benefit enterprise with 

the vision to “… work to 

shape a future worth 

living around the world.” 

GIZ’s purpose is to 

promote international 

cooperation for 

sustainable development 

and international 

education work. One 

major field is to advise 

partners in developing 

and middle-income 

countries regarding 

climate change.

The Alliance

C R I G I ZI C LR
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PIEVC CREATED

FIRST SET OF PIEVC APPLICATIONS

COMPLETED

FIRST INTERNATIONAL APPLICATION

PIEVC ALLIANCE ASSUMES OWNERSHIP

FIRST APPLICATIONS OF HIGH LEVEL SCREENING GUIDE

RENEWED VISION, GOALS AND OBJECTIVES

PIEVC PROGRAM ADVISORY COMMITTEE FORMED

PIEVC PRACTITIONERS’ NETWORK ESTABLISHED

2006

2008

2011

2020

2022

2022

> 150
Reported Canadian 

Projects to date

12

International 

Projects

> 350
Professions trained in 

PIEVC through the CRI 

IRP Credential Program

5
Published 

Languages

MILESTONES
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PIEVC USER REFLECTIONS

Technical Secretary and Water Resources Expert 

Southern Institute for Water Resource Planning

Ho Chi Minh City, Vietnam

               I found that PIEVC will be a useful tool to assess the 

impacts and risks of climate change not only on sluice 

gates, but also other infrastructures such as bridges, roads, houses 

in Vietnam, especially the Mekong Delta. 

The application of PIEVC for both planned and existing infrastructure 

will also assist policymakers and managers in selecting solutions to 

adapt to climate change for improving the infrastructure lifespan.
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From inception, PIEVC has been supported by a broad community of 

professionals who volunteered their expertise pro bono, or at reduced cost. 

Thus, the overall value of PIEVC is much higher than the funding provided by 

government agencies for its 

creation. 

Government funding acted as 

a catalyst that stimulated the 

development and evolution of a 

program that has reached every 

corner of Canada, and through 

our international partners, 

around the world. 

Conservatively, this represents 

an incremental value of 30% to 50% of the government funding, sometimes 

much more. Thus, for every dollar invested, the program activates between 

$1.30 to $1.50 of value aimed at improving Canada’s climate resilience in Canada 

Our Volunteers

The community has always supported 

PIEVC because of the value and broad 

applicability of the products generated, 

and the role PIEVC has played in 

advancing practice and building 

Canadian and international expertise
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and abroad.

Our volunteers are individuals, municipal, 

provincial, and federal departments, the academic 

community, the insurance industry, scientists, 

professional engineering associations, and 

consulting firms. 

In-kind contributions have been provided 

through:

◊ Participation on PIEVC advisory committees, both for the Program 

generally and for specific PIEVC resources

◊ Training exercises for infrastructure owners

◊ Preparation for, and participation in PIEVC workshops and briefings

◊ Reduced professional fees and rates for PIEVC Program contracts

◊ Critical reviews and advice offered on PIEVC Program services and 

products

◊ Numerous ad-hoc and ongoing interactions with PIEVC Program Alliance 

organizations

This community has supported PIEVC because of the value of the products 

generated, and the extensive access the program offers to Canadian expertise. 

Through this approach, the PIEVC program has gained:

◊  Capacity

◊ Access to expert skills

◊ Engagement with the user community

◊ Access to a significant professional community of hundreds across 

PIEVC provides 

a structured 

methodology for 

assessing infrastructure 

for climate change 

vulnerability 

• FP Inovations
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Canada and internationally

◊ Diversity of opinion

◊ Ongoing access to, and advice concerning the latest developments in 

climate change vulnerability analysis and climate resilience

From a government perspective, the PIEVC network of practitioners, interests 

and expertise has contributed important insights related to climate resiliency 

issues and helped inform policy and programming.

We will continue to engage with and involve our volunteer community to help 

ensure the PIEVC Program contributes and delivers value to the Canadian 

public.
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PIEVC USER REFLECTIONS

The PIEVC Protocol is an extremely valuable tool for Canadian 

engineers.  It has proved to be an easy-to-follow methodology 

that provides clarity on how to address climate change in infrastructure 

design. Its key benefit is that it helps us navigate issues of imperfect 

infrastructure data and uncertainty of future climate conditions so we 

can make decisions and move on to implementing improvements. 

Hiran Sandanayake, P.Eng. (he/him/il)

Senior Engineer, Water Resources

City of Ottawa
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Managed by Alliance member CRI, the 

Infrastructure Resilience Professional (IRP) 

Program was developed to provide engineers 

and other infrastructure professionals with the 

training to develop skills in planning, designing, 

and managing climate resilient infrastructure 

assets and their components.

IRP training offerings normally provide two levels 

of engagement:

◊ Professional Development

◊ IRP Credentialing 

Both levels offer the PIEVC community with training from subject matter 

Infrastructure Resilience Professionals

I value the 

exchange of ideas 

in a multidisciplinary and 

multi-institutional team 

fostered by the PIEVC 

protocol. 

• Vladimir Naranjo, 

Head of the Climate 

Change Unit, 

Federal Association 

of Architects and 

Engineers, Costa Rica
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exper ts. However, IRP candidates must pass exams based on the course 

material and may need to complete additional activities throughout the 

course. When the IRP candidate completes the full  curriculum of IRP courses, 

they receive an IRP credential that cer tifies their exper tise in executing PIEVC 

projects. The IRP credential can help infrastructure owners have confidence 

in assessment work conducted by IRP practitioners.

While the IRP credential is currently available only to engineers, all  IRP courses 

can be taken as stand-alone offerings by any infrastructure practitioner.

Among the six courses that make up the training offerings of the IRP 

Credentialling Program is a full  12-hour course titled “PIEVC and Infrastructure 

Risk: the PIEVC Protocol.” This online course provides par ticipants with 

information about, and practice with the PIEVC Protocol.

This ongoing PIEVC Program initiative addresses PIEVC Community needs 

for:

◊ Training necessary to respond to changes in the field of climate vulnerability 

analysis

◊ Robust climate resilience credentialing to instill confidence in PIEVC 

professionals

◊ Clarifying PIEVC professionals’ capacity to provide a range of services beyond 

climate vulnerability assessment such as asset management, procurement, 

and climate resilience planning
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PIEVC USER REFLECTIONS

The work we have managed to do is groundbreaking. It is so 

important that the impacts climate change place on First 

Nations community infrastructure are mitigated and minimized, and 

the FN-PIEVC provides the framework to do just that. First Nations 

have a strong cultural connection to their surrounding environments 

and ensuring our communities can thrive in a changing environment is 

integral to their long-term well-being.

Elmer Lickers (Shahsennó:wane)

Senior O&M Advisor

Ontario First Nations Technical Services Corp.
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First Nations Infrastructure Resilience 
Toolkit

The Ontario First Nations Technical Services Corporation produced the 

award-winning “First Nations Infrastructure Resilience Toolkit” (FN-IRT, or 

Toolkit) which includes a vulnerability 

assessment module based on the 

PIEVC Protocol. The FN-IRT is now 

a recognized First Nation-specific 

assessment management tool.

The FN-IRT allows First Nation 

communities to assess the vulnerability 

of their infrastructure, buildings, 

and facilities to extreme weather. 

The Toolkit enables communities to 

forecast critical climate-related risks 

over the lifecycle of their assets, and 

provides guidance on how these risks 
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can be integrated into long-term planning. The Toolkit also helps First Nations 

develop and implement sound asset management practices to forecast capital 

replacement and operations and maintenance (O&M) investment needs, over 

the life-cycle of their assets. This allows First Nations to maximize the service 

life of their assets, while maintaining or improving levels of service.
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