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Background

 Objectives of pilot impact assessment approach:

 To identify and test methods, tools, frameworks to capture the 

impact of programs and activities over time

 Experiment with new approaches for telling the performance story

 Understand impact in two key RD&D areas beyond the scope of 

time-limited program evaluations and corporate reporting (1-5 year 

cycles), focussing on multi-decadal time horizons

 Worked with OERD directors and S&T Advisors to identify research 

areas:

 Residential New Construction

 Carbon Capture, Utilisation, and Storage



Approach  

 Methods employed include:

 Review of historical documentation on past investments (including metrics and 
KPI data that was available*)

 Key informant interviews, heavily respondent-driven

 Longitudinal narrative assessment

 Patent citation analysis

 Broad initial scope, narrowed based on result of initial interviews 

 Reports and analysis (quantitative and qualitative) by professional 
evaluators 

 Identification and communication of key results by internal experts 



The innovation cascade leading to improved 
air tightness and the 1997 Model Code
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The R-2000 Program
The ecosystem of monitoring, testing, and 
sharing of results led to rapid advances in 
HRV technology, with the R-2000 program 
becoming the “Department of Innovation” 

for the residential housing sector

The R-2000 Mission
By 2000, every new home in Canada should be 50% more efficient than the 1975 code

Counterfactual: Could this 
have happened so quickly 
without the R-2000 program?

Counterfactual: Without HOT2000, would the 1997 
code have had an energy performance standard?

ACH@50Pa
(2010 - Today)

2.5

Mission accomplished?
Over 40 years later, we can now  

use HOT2000 to analyze the 
mission’s success 
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Measuring the Mission - an outcomes-based approach

R-2000 name 
selected to 

reflect  
program’s 

objective to 
have every 

home built to 
the standard by 
the year 2000

Results based on detailed, national-scale, building energy modelling using CanmetENERGY Ottawa’s Housing/Building Technology Assessment Platform, 
itself based on the HOT2000 software

First ever 
performance 

standard:
1997 Model 

National 
Building Code

Real-world
performance 
homes built 

between 
2000-2010

Enhanced 
performance 

standard: 
2012 Model 

Code R-2000, 2012 
Update

Mission 
accomplished 

Other influences include 
today’s air sealing products, 
airtight woodstoves, and 
condensing natural gas 
furnaces



0

2

4

6

8

10

12

14

0

5

10

15

20

25

30

35

40

45

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

The Fundamental Research Era The Weyburn-Midale Era The Coal Demonstration Era The Industrial Era

• World-first pilot scale facility developed, building 
off coal combustion research infrastructure

• Canmet leads led the IEA GHG international 
collaboration programme, which concludes in 
1998 that carbon capture is as a viable scientific 
approach 

• OERD stipulates that CCUS funding and projects 
must include a storage component

• PERD CCUS investment increased from 
$1 Million/year to over ~4 Million

• Canmet engages heavily with CCS 
stakeholders to leverage learnings

• Canmet identifies key opportunities for 
CCS within industry, and begins 
developing new CCS technologies 

Setting the foundations for Canadian 
leadership in CCS intellectual property 

Weyburn-Midale
fuels further 
development

Successful 
demonstration of 
storage at 
Weyburn-Midale
incites IPCC and 
IEA call to action

The world struggles to meet WEO targets for 
CCS development, while Canada develops 
world-first demonstrations

Privately-led, publically supported Canadian CCS intellectual property development continues

The world 
recognizes that 
the future role 
of CCS will be 
within industry 
and for negative 
emissions

Global
context

Applied 
RD&D 

strategy

• Canadian government invests over $600 Million, in 
2014 the Economist Magazine quotes the IEA saying: 
“carbon capture technology is no longer science 
fiction” – but still uneconomic for coal power

• Majority of RD&D investment outside of coal-fired 
generation, after early recognition of economic barriers

• Project span nearly every technique, application, and 
component of an integrated CCS ecosystem

• Kyoto Accord signed 
• Deep uncertainty about energy transition

• CCS research focussed on hard-
to-abate or negative emissions 
opportunities like iron/ steel, 
pulp and paper, and 
petrochemicals

• ACTL and Shell Quest set 
foundations for integrated 
carbon/hydrogen economy in 
Alberta
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Building on Coal Combustion Ramping up and Re-assessing

• IEA’s Outlooks did not include climate 
action

Toward Net-zero IndustryIndustrial CCS Development

• WEOs emphasize that the global energy transition 
is reliant on CCUS technology being deployed on 
coal power plants, world struggles to meet targets

• WEOs begin to emphasize that 
the role of CCUS will be within 
industry and negative emissions

Canadian innovators have set the scientific context for each era of CCUS investment



Lessons Learned: There is no “magic” indicator

 Important to complement KPIs identified upfront (e.g. patents, publications) with 
developmental evaluation based on ongoing and consistent communication between 
evaluation analysts and researchers

 It would have been impossible to pre-select the most important metrics (i.e. ACH@50Pa, energy performance baselines) 
resulting from building RD&D investment, as the metrics themselves were RD&D Outcomes

 Reporting approaches can pursue discovery of these types of metrics and targets in process, and can link program 
outcomes more effectively with rigorous analysis (e.g. building simulation modelling)

 Linking both types of indicators with stories and visions puts investments in both 
current and potential future context

 Ability to envision potential counterfactual scenarios (i.e. storytelling), including technical knowledge of energy system 
pathways, must be part to RD&D evaluation practice 

 Technology mapping can clearly elucidate how RD&D programs have influenced system level outcomes, including 
retrospectively mapping along cascades, and prospectively mapping against projected innovation pathways 

 Important to acknowledge and discuss potential for failure and unexpected outcomes in 
planning RD&D programs and policies, and linkages with non-RD&D policies to create 
impact at the system level and acknowledge spillovers

 This allows for a more nuanced perspective on program accountability – it is critical that programs demonstrate impact, 
but important to recognize that the potential impact identified upfront may be different than the final impact of the 
program

 Understanding past successful investments (like in residential new construction) can 
help understand the process of innovation in other program areas



CCUS can learn from R-2000: leveraging mature technologies to promote system-level innovation

R-2000: How will we 
have an impact?

R-2000: How will 
we optimize?

R-2000: How will we 
accelerate deployment?

RD&D Mission

In which sectors would 
CCUS have the largest 
impact?

R-2000: 1940-1960
CCUS: 1990-2014

Does CCUS Work?

R-2000: super efficient 
homes can work

Foundational 
science

R-2000: 1980-1990
CCUS: 2014-2025

R-2000: 1990-1997
CCUS: 2025-2035

R-2000: 1997-Present
CCUS: 2035-2070The next steps for CCUS

Net-zero industry regulation 

becomes affordable

Regulated 
deploymentEarly 

deployment


