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TOWARD HIGH PERFORMANCE OUTCOMES  
Getting onto the Net Zero Pathway: Good Governance,  
Performance Criteria and Financial Innovation 

 

A Renewable Cities Submission to Infrastructure Canada on Building the Canada We Want in 
2050: Engagement Paper on the National Infrastructure Assessment 
Executive Summary  
Canada’s long-term infrastructure vision should be built around ten shared, interrelated priorities that 
respond to social, economic and environmental challenges. To meet Canada’s 2030 and 2050 climate 
targets, greenhouse gas emission sectors will require a strategic focus on the specific characteristics of 
each sector and subsector. Systems thinking will help us navigate the complex challenges of the twenty-
first century.  

Strong multi-level, multi-sectoral governance and building capacity at all levels will be needed to 
coordinate, collaborate and deliver on deep emission reduction agendas and shared priorities. Identifying 
a wide variety of criteria and flexible financial tools will lay the groundwork for infrastructure investments 
that consistently lead to high performance outcomes. Infrastructure Canada has an opportunity to 
mobilize diverse local, provincial and federal policy instruments, creating a culture of national social 
innovation to shape a net zero future.  

1. CANADA'S INFRASTRUCTURE NEEDS AND A LONG-TERM VISION 

A. Shared Priorities 

Canadian priorities—not sectors or categories—should shape Canada’s infrastructure vision, building on 
common ground around many social, economic and environmental priorities. 

Top 10 interrelated priorities as a starting point: 

1. IPCC 1.5°C GHG reduction of 50% by 2030 & 100% by 2050  
2. Equity 

a. Indigenous reconciliation  
b. Affordability, housing and transportation 
c. Intergenerational equity, advancing affordability and managing deficits 

3. Ecosystem protection and restoration 
4. Resilience to climate change impacts and shocks 
5. Food security and farmland protection 
6. Prosperity 

a. Strong, innovative and resilient businesses 
b. Just transition 

7. Public health, acting on top preventable causes of death and disease related to unsustainable urban form  
8. Congestion management 
9. Civic infrastructure deficit management 
10. Public value for dollar spending, maximizing returns for taxpayers 
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B. GHG Sectoral Priorities 

Sectoral focus should be strategically driven to ensure 2030 and 2050 targets can be met. While the shared 
priorities listed above should drive programming, priority should be given to GHG sectors and sub-sectors with 
specific characteristics for effectively meeting targets.  

1. Super-sized Sectors  
o Without significant progress in these sectors, deep emission reductions and the IPCC 1.5°C 

targets cannot be achieved.  
o Top priority: light duty vehicles 

2. Surging Sectors  
o These sectors are critical because without immediate action they fundamentally undermine 

meeting 2030 targets.  
o Top priority: urban freight 

3. Slow Stock Turnover Sectors 
o These sectors demand immediate action, otherwise carbon emissions will be locked in, 

threatening 2050 targets and increasing costs.  
o Top priority: new buildings 

4. Natural Sequestration and Storage Sectors 
o It is critical to protect natural systems (e.g., forests and wetlands) that sequester and store 

carbon. Activities such as urbanization and fossil fuel extraction that disrupt natural systems 
should be effectively managed. 

o Top priority: halting permanent forest loss 
5. Stubborn Sectors  

o Stubborn sectors that are extremely difficult to decarbonize demand special attention 
because they typically require multiple complex strategies 

o Example: cement 
o Oil and gas extraction is not a stubborn sector.  It is a sunset sector demanding careful 

consideration for phasing out, including the phase out of subsidies for traditional activities 
inconsistent with a net zero future, e.g., blue and grey hydrogen and carbon capture and 
storage. There are, nevertheless, many facets of today’s oil and gas sector that have 
transferable applications to a net zero future demanding investment, e.g.  
 Retooling Refineries re-tooling to accommodate renewable feedstocks to meet liquid 

transportation fuel demand in sectors that are difficult to electrify, such as aviation 
and heavy-duty marine and long-haul road freight. 

 Upgrading gas distribution networks upgrading to accommodate a transition to fully 
renewable gases, a blend of green hydrogen and biomethane. 

This is not to suggest that all of these sectors require urgent, significant investment. Rather, some areas, such 
as building retrofits, require a focused, methodical ramp up. The vast majority of today’s retrofits, with carbon 
reductions of 10-50%, are expending scarce resources on interventions that do not lead to net zero. These 
public and private investments, in fact, lead away from net zero, wasting money and a capital upgrade. A 
commercial building is only one heating system upgrade away from 2050. The wrong upgrade forfeits this 
opportunity completely or simply increases costs. 
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C. Principles 

Infrastructure Canada programming should be built on a set of coherent principles, specifically:  

1. First, Do No Harm 
• The impact of climate change on our planet and our 

country is comparable to a systemic illness. The first 
principle driving our approach should be informed 
by modern medicine’s hypocritic oath, “first, do not 
harm.” Infrastructure spending should not detract 
from Canada’s 2030 and 2050 targets nor the other 
top 10 priorities. 

• Inadvertently, most of Canada’s biggest transit 
expenditures are laying rail through forest and 
farmland, pushing new developments into 
greenfield sites further and further away from 
employment centres. Household location relative to 
employment hubs is the single biggest determinant 
of car ownership, vehicle km travelled and 
household carbon. These investments also 
undermine other priorities:  

o Housing and transportation affordability 
o Natural area and biodiversity protection and 

associated programs, e.g., NRCan’s Growing 
Canada’s Forest Program (urbanization is 
one of the biggest drivers of permanent 
forest loss) 

o Farmland protection (urbanization is the 
biggest driver of agricultural land loss) 

o Civic infrastructure deficits (one of the 
biggest variables determining civic infrastructure deficits is density) 

• The biggest expenditure in the Pan Canadian Framework is public transit, but this investment may 
not reduce emissions as expected. Even pre-pandemic, transit mode share was dropping, per 
capita car ownership and transportation spending and commute distances and times were rising. 
Without a change in urban land use, no amount of transit spending will change these trends. As 
discussed, some of IC’s biggest transit expenditures have inadvertently accelerated car-oriented, 
distributed development located far from employment. The average density of urban areas in 
Canada is falling.  IPCC’s Fifth Assessment Report, Working Group 3, Chapter 12 concluded that the 
global trend towards lower urban densities is a major risk for meeting targets. 

o Most public spending in the oil and gas sector undermines this principle and should be re-
directed to oil and gas assets that contribute to the low carbon economy, as outlined 
above. 

2. Take the Path to Zero 
• Infrastructure spending should only be invested in priorities that get Canada on track to 2030 and 

2050. For example, some GHG reduction efforts are inconsistent with a path to net zero and hitting 
2030 targets, e.g., modest building retrofit programs. 

3. Think Systemically 
• Transit investments—notably Canada’s biggest rapid transit expenditures—have displaced 

affordable rental housing stock with high-priced condominium development. These projects have 

More compact, connected, 
and coordinated cities are 
worth up to US$17 trillion in 
economic savings by 2050. 

 
Focusing growth and investing 
in transit, globally, can reduce 
infrastructure costs by 30% and 
household transportation costs 
by 50%, dramatically reducing 
GHGs and freeing up scarce 
capital to be invested in higher 
value social and economic 
priorities. 

 
Global Commission on the 
Economy and Climate, 2014, 
2018 
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undermined housing and transportation affordability, as renters use transit at significantly higher 
rates than homeowners. Effective criteria and program design can effectively advance housing and 
transportation affordability and carbon management at a much lower cost to taxpayers. 

o Rapid Transit & Housing: Every rapid transit station and bus exchange close to jobs and 
services is a potential site for affordable housing—three stories or twenty, depending on 
context. Transit exchange sites with bus parking and low-rise buildings are underutilized 
and poor taxpayer acquisitions, sometimes costing tens of millions per site (often, nearby 
sites are simultaneously purchased for millions of dollars for affordable housing.) 

o Long-term Revenue Streams: Integrating affordable rental, social housing, and even some 
market housing and commercial development can transform transit stops into go-to 
destinations and generate new long-term rental revenue streams for transit authorities, as 
well as increasing ridership.  

• Transit and Prefab Housing: Focused public financing for thousands of units of housing at new 
transit stations and exchanges can generate a decade-long pipeline of guaranteed projects that 
facilitates the capitalization of advanced prefabricated building construction assembly lines. Prefab 
building manufacturing using diverse, low-embodied carbon materials is vital for net zero new 
construction and deep carbon retrofits. This is a sustainable, secure, long-term opportunity for 
small- and medium-sized towns with good transportation infrastructure. Note: low embodied 
carbon should not serve as a new subsidy for unsustainable forestry. Sustainably harvested wood 
can and must be part of the solution, but so should other materials, including clay, crop residues, 
and recycled aluminum and plastic. 

4. Address Root Causes 
• A major root cause of many of Canada’s biggest social, economic and environmental problems, 

including climate change, is unsustainable urban land use. According to IPCC’s Fifth Assessment 
Report, Working Group 3, Chapter 12, unstainable urban form is driven by public policies with 
unintended consequences and market failures by every level of government. Addressing root 
causes of complex problems is fundamental. 

5. Stay in Your Lane and Drive Confidently   
• These recommendations generally apply to all sectors, but are most germane to the urban agenda, 

pertaining to villages and small towns, as well as big metropolitan regions. The Federal 
Government has no role in local planning! This is the domain of local government.  However, the 
Federal Government has a significant, inadvertent (and often negative) influence on urban form. 
With the ultimate responsibility for ensuring the country’s climate change targets are met, Canada 
has a responsibility to ensure its spending doesn’t undermine these targets and other national 
program priorities. Combined with stronger collaborative governance to foster partnership and 
alignment, criteria for federal spending are essential to ensure urban investments meet national 
climate change targets, and ultimately a wide array of shared priorities.  
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INFRASTRUCTURE INVESTMENTS COMPATIBLE WITH 2030 AND 2050 IPCC 1.5°C TARGETS & SHARED PRIORITIES 

 Compatible Incompatible 
Transit Rapid transit through complete, compact, 

centred communities 
Rapid transit through farms and forests into 
new subdivisions 

Transit Rapid transit stations stacked with 
affordable housing 

Single storey rapid transit stations amidst 
surface parking lots 

Transit Frequent bus along medium density, mixed-
use corridors 

Frequent bus along low density, mixed-use 
corridors 

Active 
Transportation 

Active transportation infrastructure retrofits 
in existing neighbourhoods  

Active transportation infrastructure 
retrofits in new, greenfield neighbourhoods 

Roads Road and bridge safety Road and bridge expansion 
Oil & Gas Refinery retrofits Extraction and transportation 
Buildings Deep GHG reduction retrofits Most low GHG reduction retrofits 
Buildings Prefabricated zero emission building 

manufacturing assembly lines 
New buildings that are not close to net zero 
by 2030 

Affordability Affordable housing stacked on transit 
stations and bus exchanges 

Affordable housing far from transit and 
services 

2.  COORDINATION AMONG INFRASTRUCTURE OWNERS AND FUNDERS 

A. Shared Priorities & Common Ground  

One of the greatest hopes for establishing an enduring, transformative infrastructure agenda is the degree of 
common ground around priorities. The vast majority of priorities identified above (1A) have immense support 
locally, provincially and federally.  

This is the basis upon which to redesign federal infrastructure programs, mapping out programs that enable 
these priorities to be advanced in every region of the country. 

B. Multi-Level, Multi-Sectoral Governance  

Existing governance is not designed to move rapidly enough or gain the alignment necessary for the immense 
course corrections and systemic solutions to complex problems needed across so many sectors. 

Canada’s COVID response provides insight into the governance necessary to effectively make these course 
corrections; similarities with climate action are the high cost and reactive nature.  The COVID response has 
been data-driven, imperfect and iterative and rapid, requiring immense multi-sectoral, multi-level coordination 
and follow through.  

The IPCC, the OECD and the Global Commission on the Economy and Climate all underscore the need for 
building strong multi-level, multi-sectoral governance institutions to coordinate, collaborate and deliver on 
deep emission reduction agendas. 

In Canada, B.C.’s Step Code Council is an illustration of the power of such multi-level, multi-sectoral bodies on 
the climate agenda. B.C.’s first passive standard building was constructed in 2009. This year, thousands of new 
near zero dwelling units will be built, and by 2032, the expectation is that all buildings will meet this standard.   

The Step Code Council includes builders, developers, local, provincial and federal agencies, building officials, 
professionals, trades and labour, energy utilities, component manufacturers and NGOs. When first assembled, 
the assistant deputy minister defined the outcome in no uncertain terms: net zero new construction by 2032.  
Opposition to the outcome was not accepted. The goal post would not be moved. Council members had to (and 
still have to) find solutions to complex problems. The provincial government relinquished significant control 
over the policy making process to diverse public, private, social sector players. 
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Strong multi-level, multi-sectoral governance institutions are 
frequently behind step changes in emission activity happening 
around the world. The Dutch have advanced institutional 
approaches to transportation electrification, sea level rise, 
flood management and net zero horticultural greenhouses. 
With North America’s best track record across multiple sectors 
and the only jurisdiction with a downward trend in the 
transportation sector, California has quite advanced 
institutions as well. California’s approach to integrated 
transportation and land use planning is driven by the 
Sustainable Communities and Climate Protection Act (SB 375). 
Metropolitan planning organizations work with multiple local governments, transit authorities and diverse 
stakeholders within a region to develop shared land use and transportation infrastructure plans that 
accommodate affordable housing and meet GHG targets established by the California Air Resources Board 
(CARB). CARB approves the plans once modelling confirms that targets will be met. Only then does 
infrastructure financing flow from state and federal governments to local jurisdictions.    

C. Clear Outcomes, Strong Standards, Well-Defined Roles 

As delineated above in the example of California Sustainable Communities and Climate Protection Act SB 375, 
there were well-defined roles by level of government.  

• Local government: maintains planning authority and the finer details on planning, analysis and 
modelling processes. 

• State government: establishes clear performance outcomes (specific GHG reduction targets by urban 
region), some essential planning requirements (e.g., affordable housing) and processes (e.g., scenario 
modelling and multi-criteria analysis). They also provided capacity building support and facilitated 
knowledge sharing amongst urban regions.   

Under SB 375, senior government has not been involved in local planning activity, as it shouldn’t. Although this 
example is not an exact template for Infrastructure Canada and the federal government, there are many 
transferable lessons. 

D. Capacity Development 

Capacity development is essential for supporting coordination, governance and program delivery, as well as 
understanding infrastructure needs and implications. 

Caveat Emptor: this knowledge helps infrastructure owners understand the implications of what they will be 
owning and optimize acquisitions to meet desired outcomes/priorities. 

Caveat Venditor: this knowledge helps infrastructure funders understand the implications of infrastructure 
choices, optimize designs to meet desired outcomes/priorities and accept ownership of the results. 

Some key capacities: 

• Knowledge: At every level of government and in private and social sectors, it is essential to build 
literacy on infrastructure and land use dynamics and the implications for GHGs, long term operation, 
maintenance and replacement costs and the other priorities (See 1A), as well as effective management 
strategies.  

• Tools and Processes: There is a critical need to develop and, notably, deploy effective tools and 
processes. Some types and sizes of projects and planning processes require deployment of tools.  Key 
tools and processes that must be driven into infrastructure planning: 

“Effective urban planning 
can reduce GHG emissions 
from urban transport by 
between 20% and 50%.”  

IPCC 1.5°C Special Report, 2018 
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o Multi-Criteria Options Analysis and Life Cycle Costing: Most good infrastructure projects are 
not driven by a single-minded predisposition towards a technical fix. They are driven by an 
evaluation of diverse costs and benefits of different solution scenarios in pursuit of some well-
defined objectives. Few large infrastructure projects critically evaluate diverse options and 
optimize a preferred solution based on these results. Far too frequently, there is no defensible 
evidence that the project will meet its intended objectives.  

o Senior Government Spatial Modelling Capacity:  A major determinant of building, 
transportation, terrestrial and embodied carbon GHGs is urban form. Urban form also has 
huge implications for infrastructure costs, affordability, congestion, ecosystem services, food 
security, public health and more. To better understanding GHG dynamics (growth and 
reduction potential), it is critical to develop better modelling tools that can quantify GHGs and 
diverse key indicators based on provincial and national/federal policy scenarios. These tools 
can be run in parallel to traditional energy and economy models using many of the same 
inputs.  

o Civic Infrastructure Lifecycle Costing 
o Integrated Design Processes 

While there is still a need for new tools, the emphasis is really on deployment. CMHC has developed 
some excellent tools that are not being used, and efforts are being duplicated through financing of new 
tool creation. Bigger budgets should be allocated to tool mobilization and iterative refinements, rather 
than to creation of additional tools.     

o Institutional Development: The biggest challenges are not technological, they are institutional. Existing 
institutions are incapable of making the course corrections necessary to get on the zero emission path 
and meet other shared priorities (see 1A). All institutions must adapt. New institutions must be built. 

o Multi-Level, Multi-Sectoral Governance Institutions: As discussed above (see 2B), new 
governance regimes are essential to facilitate alignment, coordinate and implement an agenda 
that takes on the low carbon path. 

o Aggregators: A major effort is needed to build institutions that permit the aggregation of 
hundreds of thousands of assets to facilitate knowledge creation and mobilization, bulk 
procurement and/or low cost financing of zero emission investments (e.g. building retrofits, 
heat pumps in new and existing buildings, urban freight vehicles, electric bikes, battery electric 
generators). These aggregators could be public, private or social sector managed with existing 
or potential for strong relationships with targeted micro-markets. Netherlands’ EnergieSprong 
initiative is a multi-facetted program that includes aggregation and public procurement to 
strategically cut the cost of building retrofits by more than 50% per square meter. 

The federal government should play a role in helping build or facilitate these institutions by taking the 
best practice learnings from other national jurisdictions, the strategic infrastructure financing role, and 
its climate action leadership responsibility. This would accelerate progress towards 2030 and 2050 
targets. 

3. THE BEST WAYS TO FUND AND FINANCE INFRASTRUCTURE 

A. Outputs to Outcomes: Criteria to Drive Performance 

A wide variety of criteria should be considered to transition from outputs that don’t move the needle on shared 
priorities, notably climate change, to high performance outcomes: 
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• Minimum & Threshold Criteria: Fund infrastructure that meets accepted criteria for achieving GHG 
reductions and other shared priorities, e.g., 

o Ontario Ministry of Transportation, Metro Lynx and TransLink have resident and job density 
thresholds that support different types of transit infrastructure (e.g., subway, bus rapid transit, 
rapid bus, frequent bus, standard bus, basic bus) and service frequency. These should be 
implemented. Supported by precedents, performance criteria should determine the type of 
infrastructure and level of service.  

• Bonusing Criteria: Increase financing based on performance improvements, e.g., 
o If capture rates exceed the minimum requirement in landfill gas capture project, additional 

financing is provided, potentially with some conditions on how it can be reinvested. Similarly, if 
minimum capture rates are not met, then the operator must refund a portion of the grant or 
loan to Infrastructure Canada. 

o If a transit service provider is able to demonstrate steady improvements in ridership due to 
steady improvements in focusing employment and residential growth along transit routes, 
bonus financing should be considered. 

• Conditionality Criteria:  Focus on infrastructure investments that are well-established to cost-effectively 
meet 2030 and 2050 targets and other shared priorities, e.g., 

o Infrastructure Canada’s new active transportation infrastructure is commendable. In small 
towns and big cities this spend should be exclusively focused in and around medium to high-
density, mixed-use geographies. No spending should go to greenfield development for two 
reasons: 1) active travel can and should be financed through development cost charges in all 
new developments rather than subsidized by governments (of any order) and 2) the vast 
majority of greenfield development is not proximate to employment and services, making 
active travel infrastructure a poor value for dollar investment. There may be some exceptional 
circumstances to fund active transportation infrastructure in greenfield developments, such as 
retrofitting a bridge that fills a gap in community-wide network. 

o Infrastructure Canada should consider only investing in rapid transit station construction if 
affordable housing is incorporated into the design. This integration increases ridership and fare 
box income, addresses transportation and housing affordability and carbon, and creates a new 
revenue stream for transit authorities. 

• Leveraging Criteria: Investments that strengthen performance outcomes, e.g., 
o Infrastructure Canada should consider augmenting investment in local bus services if affordable 

housing is integrated into bus exchanges, a measure that will increase ridership and fare box 
incomes. 

o Infrastructure Canada could contribute 20% for new sewage treatment plants, 25% if biosolids 
are anaerobically digested to generate biomethane for onsite use and 30% for upgrading for 
biomethane grid injection and 35% if the local government transitions to a utility rate that 
integrates linear meter of sewage pipe per household (e.g., a density formula), strengthening 
the financial viability and fairness of infrastructure services. 

B. Financial Tools 

Different types of infrastructure favour different financial tools. From an Infrastructure Canada perspective, a 
key question is public value for dollar. Public spending is limited, and poor financial tools with inadequate 
performance criteria may exacerbate intergenerational inequity––a growing threat in Canada at every level of 
government. 
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• Forgivable Loans should be considered to incentivize 
future performance such as rapid transit 
investments that can be justified, in part, based on 
implementing land use conditions to increase 
residential and employment density and avoid 
sprawl. These are pre-requisites for high ridership, 
modal shifting and avoiding deforestation and 
farmland loss. If densities, ridership, fare box 
revenue, mode shifting and terrestrial carbon 
protection targets are met at an agreed-upon 
horizon, the loan would be forgiven. Shifting market 
conditions that influence real estate development 
rates would have to be accommodated in evaluating 
performance. 

• Loans not grants should be considered for infrastructure investments with high ROI, and potentially for 
some investments with high lifecycle cost savings relative to traditional, carbon-based infrastructure, 
such as urban light and medium duty freight, taxi and ride hailing zero emission vehicles.  

• Bundled revolving funds and financial policy tools: Unique loan products or revolving funds should be 
developed by IC—or by provinces, local governments, utilities, transit authorities and other publicly 
regulated players that develop financial policy instruments—to send sharp price signals to the 
marketplace and drive market transformation, e.g., 

o local permit feebates for battery electric vs diesel generators used in high use contexts, e.g., 
film shoots, food trucks and construction sites (100+ times per year) 

o local permit feebates for ZEV vs ICE urban freight vehicles (also with high utilization rates, e.g., 
10,000-15,000 km per month) 

These examples take advantage of mature zero emission technologies with low operational cost and 
high utilization rates, thus they have potential for significant lifecycle cost savings, but they typically 
encounter high first first/capital costs. Stacked with an impact investment vehicle, these bundled tools 
can rapidly decarbonize new purchases and entire sub-sectors, notably if reinforced with regulation. 

• Grants remain an important tool for some infrastructure investments, but only with effective 
performance criteria. 

C. Zero Emission Economy Impact Investment Culture 

There is immense potential for Infrastructure Canada to lead a national social innovation process that creates 
a zero emission economy impact investment culture, allowing the country to actively participate in shaping a 
positive future. 

This involves the mobilization of diverse local, provincial and federal focussed policy instruments--financial and 
otherwise—that send sharp price signals to the marketplace (greater than a carbon tax), e.g.,  

• Local or provincial permit feebates for battery electric vs diesel generators used in high use contexts 
and local feebates for ZEV vs ICE urban freight vehicles: These investments have low operational costs 
and high utilization rates, but modestly high capital/first costs, making them very attractive 
investments. The federal government could use similar instruments on federal land such as port 
authorities.  

• Provincially regulated diversion targets for organic waste (e.g., source separated organics, dairy 
manure, crop residues): There can generate an accessible, valuable commodity out of a costly waste 

"If you want creativity, cut 
one zero from the budget. If 
you want sustainability, cut 
two zeros!"  

Jaime Lerner, former Mayor of 
Curitaba and Governor of Paraná, and 
bus rapid transit innovator 
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problem for most managers. This organic waste becomes an accessible feedstock for valuable new 
renewable fuels, such as biomethane or liquid transportation fuels.  

Infrastructure Canada should then engage with diverse public and private sector players on a social innovation 
process to create impact investment vehicles married to these sectoral, zero emission economy opportunities. 
 
At the same time, Infrastructure Canada should also mobilize diverse forms of capital––private, public and non-
profit––to invest in these impact investment initiatives.  
 
There is immense, untapped potential to create instruments and a culture that makes it easy and attractive 
to invest in the future Canadians want. 
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