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Ontario’s Ministry of Energy has hired Dunsky Energy Consulting to support its efforts in developing policy 
recommendations for the potential implementation of Green Button for electricity, natural gas, and water 
utilities in Ontario. Specifically, our team is conducting a cost-benefit analysis and facilitating stakeholder 
consultations on behalf of the Ministry. The Ministry is taking on an exciting leadership role in this area, 
as no jurisdiction has attempted a quantified cost-benefit analysis of the Green Button standard to date. 

 
This report includes the following information: 

 
 The cost-benefit analysis report, which outlines how the Green Button cost-benefit analysis was 

developed including: 
• Overview of cost-benefit analyses in general: principles, strengths, and limitations of 

cost-benefit analyses (not Green-Button-specific); 
• Green-Button cost-benefit analysis assumptions: generic assumptions and inputs used 

in our modelling (not scenario-specific); and 
• Key scenarios: assumptions and inputs used in our modelling related to specific 

scenarios. 
 

 Appendix A includes the Cost-Benefit Analysis slide deck, which was presented to stakeholders 
during the second round of consultations, held July 18th to 27th. 

 
 Appendix B includes descriptions of, and sources for, the assumptions built into the cost-benefit 

analysis model and is designed to provide the Ministry with an understanding of how our research 
informed the analysis and the inclusions therein. 

 
 Appendix C provides an overview of the components of the costs and benefits that are included 

in the model. To avoid double-counting costs and benefits, many important considerations of a 
Green Button initiative were required to be rolled up into larger categories. This table is intended 
to demonstrate that these costs and benefits have not been excluded from the analysis; rather, 
they have been included at a higher level. 

 
 Appendix D explains the methodology, assumptions, and inputs used to estimate the 

conservation costs and benefits, including greenhouse gas reductions, related to the 
implementation of Green Button. 

 
 Appendix E includes additional scenario analyses using a real societal discount rate of 3.5%, which 

has been used by the Ministry of Energy in other recent analyses. 

INTRODUCTION 
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This section explains how cost-benefit analyses in general are structured, as well as alternatives and 
limitations. 

 

 

The cost-benefit analysis (CBA) developed to assess the potential implementation of Green Button in 
Ontario follows the general principles of cost-benefit analyses: it provides a common ground to compare 
the costs incurred by each scenario under consideration to the potential benefits that are expected to 
materialize as a consequence of that scenario. One of the key strengths of a CBA analysis is that it provides 
a coherent and consistent view of benefits and costs using a common expression. In most cases the 
common expression is monetary value, which means that all costs and benefits in the analysis must be 
expressed as a monetary value. If they cannot be expressed in this way, they cannot be included in the 
analysis. For example, time can be converted by utilizing assumptions for hourly or daily labour costs. 

 
CBA analyses are based on a set of fundamental parameters and considerations. Some of the key ones 
are the following: 

 
 Benefits and costs are expressed in constant dollars, taking into consideration the time-value 

of monetary flows. 
 CBA analyses must be balanced (i.e., the analysis should strive to account for all costs and 

benefits of any specific component). 
 Its boundaries must be clearly defined, to capture and express costs and benefits within these 

boundaries. 
 Double counting of costs and benefits must be avoided. This can be challenging when benefits 

can be expressed in different fashions or accrue to different stakeholders (i.e., if any 
components are included at a more granular population than the general boundary of the 
analysis, they should not be included in a broader stakeholder category). 

 CBA analyses cannot provide a perfect appraisal of all present and future costs and benefits. 
Recognizing this, effort should be focused on the evaluation of costs and benefits with a 
material impact on the expected results. 

 CBA outcomes rely on the accuracy and quality of the inputs used. Data quality can be higher 
when it is possible to draw from similar types of analyses conduct in other jurisdictions or 
when detailed, market-specific data is available. 

COST-BENEFIT ANALYSES 

OVERVIEW 
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Benefit-cost ratios are the result of a cost-benefit analysis. To calculate them, total benefits (in dollars) 
are divided by total costs in the following way: 

 
         = 

 
If the ratio is positive, it means that the benefits outweigh the costs, so the initiative being analyzed is 
cost-effective. If it is negative, the costs exceed the benefits and the initiative is not cost-effective. 

 
Here is an example: 

 

$4,000,000 
= = 4 

$1,000,000 
 
 

In this example, the benefits outweigh the costs by 4 to 1, so the initiative being analyzed is cost-effective. 
 
 
 

 

Alternatives to CBA exist that use a different denominator for the benefits where appropriate. As an 
example, cost-effectiveness analyses for energy efficiency programs can be expressed in $/unit of energy 
saved, and similar constructs are used for economic analysis in other spheres ($ per life-year saved, $ per 
GHG emissions reduction, etc.). When assessing the potential implementation of a Green Button policy, 
since the vast majority of benefits can be readily expressed in a monetary figure, this is the most 
appropriate denominator to be used for a CBA analysis. 

 

 

 

The cost-benefit results (in the form of benefit-cost ratios) are presented at the societal level, not for 
individual sectors or customer groups. This is because there are numerous overlapping and multi-tiered 
costs and benefits that cannot be broken out. For example, setup costs are incurred at the utility level 
(therefore all customers), but only a subset of customers see associated process efficiencies. Conversely, 
some customers will incur costs, but other customers will receive benefits related to that investment. 

 
While we are unable to present balanced cost-benefit ratios at the sector or customer-group level, the 
results have been built up from inputs at those levels rather than developed from a top-down approach. 
We are therefore able to present the dollar values used as inputs in key scenarios to provide a sense of 
scale. 

BENEFIT-COST RATIOS 

ALTERNATIVES 

LIMITATIONS 

BENEFIT-COST RATIOS 
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CBA analyses provide a reasonable estimate of the best alternatives to be considered. However, they 
should be used to inform and guide decisions, not to dictate them. Components and considerations not 
included in the CBA analysis (including qualitative benefits) should also be accounted for in the decision- 
making process. 

 
It is also important to note that Green Button is a relatively new opportunity, and little documented and 
verified data exists at the granularity that exists for other types of CBAs. The information we gathered was 
largely new and primary-source based, and data for some sectors, costs and benefits is more widely 
available than others. Where detailed, granular data does not exist, or the project scope did not allow for 
in-depth research, our team therefore developed assumptions and proxies. 

 
For this reason, the analysis highlights scenarios that are cost-effective and ones that are not. However, 
the results should not be interpreted as exact; they should be interpreted as indicative. The inputs we 
gathered and developed are appropriate for a policy-level analysis designed to determine whether the 
benefits of a Green Button implementation outweigh the potential costs. However, they are not 
developed at the granularity that an actual implementation plan would require. 

 
Where costs and benefits have been broadly quantified based on limited data availability, we recommend 
caution in the interpretation of the results. This is especially the case with results for which the benefit- 
to-cost ratio is close to one, as small deviations from the assumptions used can lead to different 
conclusions (e.g., the benefit/cost ratio can fall or rise above one if assumptions change). 

 
 
 

 

Our team conducted secondary research and literature reviews that included evaluation and research 
reports, utility filings and reports, Statistics Canada data, conservation and demand management (CDM) 
and demand-side management (DSM) programs, and other sources. 

 

We also generated key inputs and assumptions through a series of consultations, surveys and interviews 
with stakeholders. Information on this source of primary data is provided below, and the assumptions 
developed from each source is provided in Appendix B. 

 
STAGE ONE CONSULTATIONS 

 
We obtained initial input from stakeholders on general costs and benefits they could experience from a 
Green Button implementation. This stage was designed to ensure we research the appropriate topics and 
details. Eighty-nine organizations attended these sessions, with the breakout by stakeholder group 
provided below. 

LEVEL OF GRANULARITY 

RESEARCH SOURCES 
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Figure 1. Breakdown of Stakeholder Groups Attending 
Stage One Consultations 

 
STAGE ONE WORKBOOKS 

 
We asked a series of questions asking stakeholders to quantify costs and benefits they could see as a 
result of a Green Button implementation. Questions focused on how and for what purposes utility data is 
requested or shared, challenges with accessing or providing data, time and effort that could be saved by 
accessing data via Green Button, and other potential benefits such as access to additional insights in 
energy or water use, greater potential for taking action to save energy or water, and other outcomes. We 
received thirty workbooks in total, with the cross-section of stakeholder groups provided in figure 2 
below. 

 
Figure 2. Breakdown of Completed Workbooks by 
Stakeholder Group 
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3 / , 

Util ities, 10 

Non-Profit 
Groups and 

Associations, 4 

Commercial, 
Industrial, and 

lnstituhonal 
Customers, b 

Third-Party 
Service 



 

INTERVIEWS 
 

The Stage One Consultations and workbooks were designed to ensure we understood the potential scope 
of costs and benefits for a Green Button implementation. However, to obtain more granular data and 
inputs with which to assess the costs and benefits, our team conducted interviews with multiple 
organizations in each stakeholder group. 

 
For interviews with utilities: 

 
• We interviewed small, medium, and large electricity and water utilities as well as both large 

natural gas utilities to ensure we captured differences between how each size and type would be 
impacted by a Green Button implementation. 

• We interviewed both utilities involved in Ontario’s Green Button Connect My Data Pilot in order 
to obtain as much detail as possible on the actual implementation experience in Ontario, in 
particular for the costs of implementing Green Button Connect My Data (including Extract, 
Transform, and Load (ETL) protocols, integration with customer portals, meter data, external 
testing and validation, etc.). 

 
These semi-structured interviews went into more detail in terms of quantifying the costs and benefits 
identified in the earlier consultations and workbooks. Our team completed 52 interviews across the range 
of stakeholder groups, with a higher percentage completed with groups identified as having the greatest 
potential benefits and/or costs: Commercial, Industrial and Institutional customers, utilities, and third- 
party service providers (consultants, energy efficiency services organizations, app developers, and hosted 
solution providers), as highlighted in figure 3 below. 

 
Figure 3. Breakdown of Completed Interviews by 
Stakeholder Group 
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and 
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UTILITY INFORMATION TECHNOLOGY SURVEY 
 

An important component of the cost-benefit analysis was understanding the information technology (IT) 
infrastructure of utilities. Because benefits arising from Green Button change based on the type and 
frequency of utility metering and meter reads and other utility IT considerations, we sent surveys to 
electricity, natural gas, and water utilities. The surveys included the following question categories: 

 

Category Type Information Sought 
 
 
 
 
 
 
 
 
 
 
 

Consumption Data 

Type of metering infrastructure by customer segment 

Number of installed meters and sub-meters by customer segment 

Typical time intervals for meter reads and whether estimates are 
used, by customer segment 

How meter data is managed for General Service and Large User 
customers (specifically whether or not it is outsourced or done in- 
house) 

Availability and frequency of access of online customer portals 

Billing frequency and format 

Billing processes including whether or not it is conducted by a third 
party 

Customer access to consumption data, including availability, format, 
process, granularity, frequency, and cost 

Processes for authorized third-party access to customer utility data, 
including time and effort required to grant approvals 

Percentage of customers requesting access to their consumption data 
in a machine-readable form, by customer segment, and the cost and 
effort of fulfilling such requests 

 
 
 

Generation Data 

Availability of customer generation data (for applicable customers), by 
customer segment 

Level of granularity and frequency of customer generation data 

Percentage of customers requesting access to their generation data in 
a machine-readable form, by customer segment, and the cost and 
effort of fulfilling such requests 

 
 

Additional Questions 

Current investment in smart meters, by customer segment 

Planned meter and IT investment, including smart meters (by 
customer segment), meter data management infrastructure, billing, 
customer portals 
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These surveys were used, in combination with other sources, to develop estimates of the number of water 
utilities with metering infrastructure, accounts by utility type and customer segment, penetration of 
submeters in buildings and facilities, percentage of customers currently accessing utility data in electronic 
format, and annual cost reductions by utility type and size. 

 
Overall, our team received 61 completed surveys, broken down as follows: 

 
• 33 electricity utilities (46 percent of possible utilities); 
• 2 natural gas utilities (67 percent of possible utilities); and 
• 26 water utilities (5 percent of possible utilities). 

 
 

SOLUTION PROVIDER SURVEY 
 

Additional data was also required to estimate the costs for developing, hosting, and maintaining the Green 
Button platforms. Because we required detailed cost information that is difficult to gather via phone 
interview, we sent surveys to eleven solution providers, from which we received two submissions. The 
surveys asked for estimates of the following costs for each of two scenarios: 

 
Scenarios: 

 
1. Implementing Green Button Connect My Data as a hosted solution for each utility (e.g. if each 

utility was responsible for hiring a firm to implement Green Button Connect My Data). 
2. Implementing Green Button Connect My Data as a hosted solution for a group of utilities (e.g. if 

a hosted solution provider were hired to implement it for a group of utilities or for the entire 
province). 

 

Information Requested: 
 

• Fixed and variable costs for each utility if hired on an individual basis, by utility type, size (small, 
medium, or large), or group; 

• Time required to set up and launch the platform; and 
•  Assumptions, including whether or not the provider is hosting Connect My Data or is installing 

Connect My Data software. 
 

This information was used to develop estimates for the costs of developing and hosting a Green Button 
Platform. Rolled-up, not itemized, costs were requested; they included front-end solutions, cloud services, 
platform costs, development and testing, and registration. 
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The following sections describe 1) the general assumptions used in the Green Button cost-benefit analysis 
and 2) inputs and assumptions used in modelling specific scenarios. 

 

 

There are five key stakeholder groups involved in the analysis, with further categorization within the 
groups, as outlined below1: 

 

Stakeholder 
Group 

Stakeholder 
Sub-Group Additional Considerations (if applicable) 

 
 
 
 

Customers 

 

Commercial 
Large Owners/Managers; 

Tenants 
Existing users of utility data; 
New users of utility data 

Small Owners/Managers; 
Tenants 

Existing users of utility data; 
New users of utility data 

Large Industrial Owners/Managers; 
Tenants 

Existing users of utility data; 
New users of utility data 

Institutional Owners/Managers; 
Tenants 

Existing users of utility data; 
New users of utility data 

Residential Owners/Managers; 
Tenants 

Existing users of utility data; 
New users of utility data 

 
 

Third-Party 
Service 
Providers 

Energy Efficiency Services   

Hosted Solution Providers   

Application Developers   

Consultants   

Renewables   

Non-Profit 
Groups and 
Associations 

Associations   

Non-Profit Organizations   

 
 

Utilities 

Electricity 
Utilities Large; Medium, Small 

Natural Gas 
Utilities Large; Medium, Small 

Water Utilities Large; Medium, Small 
Government and Intra-Sector 

 
 
 

1 Note that stakeholder groups do not necessarily align with higher-level groups used for stakeholder consultations 
and workshops – these sub-groups align with how research for the cost-benefit analysis was conducted. 

GREEN BUTTON COST-BENEFIT ANALYSIS 

STAKEHOLDER GROUPS 
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We considered multiple costs and benefits in our analysis, some of which are direct results of a Green 
Button implementation, others that are prompted by (but not automatically resulting from) Green 
Button, and others that are important but cannot be quantified. For this reason, we group them in the 
following way: 
Table 1. Grouping of Costs and Benefits 

QUANTITATIVE QUALITATIVE 
Direct 

(Layer 1A) 
Indirect 

(Layer 2A) 

 
(Layer 2B) 

Benefits and costs are a direct 
result of Green Button 
implementation 

Monetary value can be 
estimated based on available 
information 

Indirect consequence of Green 
Button implementation 

Require an additional external 
influence or decision point in 
order to materialize 

Monetary value can be estimated 
based on available information 

Not included in Cost-Benefit 
Model 

Reported as “additional costs/ 
benefits” 

Used in overall analysis and policy 
recommendations 

 

 
Two core considerations in the Green Button Cost-Benefit Analysis were the potential implementation of 
either Green Button Download my Data (DMD) or the implementation of both Download my Data and 
Connect my Data (CMD). For clarity, these are the definitions we used, per the Ministry’s definition: 

 
Table 2. Green Button Option Definitions 

Option Details 

Green Button 
Download My 
Data (DMD) 

• Provides customers with the ability to download their utility data directly, 
through their utilities’ websites 

• Data is downloaded in XML and is provided in a consistent format 
 

Green Button 
Connect My 
Data (CMD) 

• Provides customers with the ability to share their data with solution 
providers/app developers and compatible databases in an automated way, 
based on consumer authorization 

• Process follows Privacy By Design principles 

 
For each of these options, we then layered additional dimensions: 

 
• Utility Type: Electricity, Natural Gas, Water 
• Implementation Type: Single Integrated (Hosted), Multi-Integrated (Hosted), Non-Integrated 

(Hosted), In-House 

QUANTITATIVE AND QUALITATIVE BENEFITS 

SCENARIOS 
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For the implementation types, we used the following definitions: 
 

• Single Integrated (Hosted): One Hosted Software as a Service (SaaS) provider implements Green 
Button for all utilities, incorporating one platform for each utility type (three platforms in total). 

• Multi-Integrated (Hosted): A limited number of Green Button hosted SaaS platforms are used 
by all utilities.2 This implementation assumed five implementation platforms for electricity and 
water utilities and two for natural gas utilities. 

• Non-Integrated (Hosted): Each utility has the option to develop/procure its own Green Button 
SaaS hosted platform. One platform per utility was assumed, for 591 platforms in total. 

• In-House: Each utility develops its own platform on its own IT systems. One platform per utility 
was assumed, for 591 platforms in total. 

 
Overall, the layering (and resulting combinations of scenarios) can be conceptualized in the following 
way: 

 
Figure 4. Cost-Benefit Analysis Scenarios 

 
 

 

 

The inputs for each utility type (electricity, natural gas, and water) are critical because Green Button 
would be implemented by utilities. Our general assumptions are: 

 
 
 
 

2 This was a hypothetical scenario to demonstration potential synergies in limiting the number of providers; the 
same assumptions were used for this scenario as for the non-integrated, with the difference being the number of 
platforms developed and integrated. 

GENERAL INPUTS AND ASSUMPTIONS 

UTILITY TYPE 
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Table 3. Utility Input Assumptions 

Utility 
Type 

Key Factors in 
Analysis 

 
Details Source (if applicable) 

 
 
 
 
 

 
Electricity 

Utility 
Population/Sizes • 7 Large, 21 Medium, 44 Small • OEB 2014 Yearbook of Electricity 

Distributors 

 
 
 

Metering 
Infrastructure 

• All are metered 
• Most have completed smart meter 

implementation for Residential and 
Small Commercial 

• Sub meters exist for many buildings 
(but unknown to what extent by 
utilities) 

• Utility IT survey 
• Interviews with stakeholders 

 
Total Number of 
Accounts 

 
• 5,162,768 accounts 

• OEB 2014 Yearbook of Electricity 
Distributors 

• Utility IT survey 

 
 
 

 
Natural 
Gas 

Utility 
Population and 
Sizes 

 
• 2 Large, 1 Small 

• OEB 2014 Yearbook of Natural Gas 
Distributors 

 
Metering 
Infrastructure 

• All are metered 
• Combination of Automatic Meter 

Reading (AMR) and analog meters 

• Consultations with utilities 

 
Total Number of 
Accounts 

 
• 3,423,622 accounts 

• Utility scorecards – Ontario Energy 
Board 

• Union Gas and Enbridge Gas filings 

 
 
 
 
 
 
 
 

Water 

Utility 
Population and 
Sizes 

• 39 Large, 91 Medium, 385 Small (only 
metered utilities were included in the 
analysis) 

• Watertap Ontario 

 
 

Metering 
infrastructure 

• All large and medium utilities metered 
• 70% of Ontario’s 550 small water 

utilities assumed to be metered 
(resulting in the 385 indicated above) 

• Analog meters 

• Utility IT Survey 

 
 

Total Number of 
Metered 
Accounts 

 
 
 
• 4,955,366 metered accounts 

• Residential: based on population in 
each municipality and average 
number of individuals per 
household in Ontario (Statistics 
Canada) 

• Commercial: based on proportion 
of electricity to water accounts 
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Separate from the utility types, our team had to make decisions as to the information and inputs to 
include in the analysis based on the data available or accessible through research and interviews, as well 
as the requirements of the analysis. These types of inclusions (and exclusions, as applicable) are 
provided in Table 4: General Inputs. 

 
 
 
 
 

 

The economic analysis of Green Button was conducted based on the net present value of the benefits and 
costs streams generated by the program. All benefits and costs monetary streams were assessed in real 
values to isolate them from the impacts of inflation and to account for the uncertain timing of the Green 
Button implementation. Conducting cost-effectiveness analysis using real values is a leading industry 
practice and recommended in the IESO Conservation & Demand Management Energy Efficiency Cost 
Effectiveness Guide of June 2015. 

 
The monetary streams were then discounted to the first year of implementation, using a real social 
discount rate of 2%. The proposed discount rate was informed by the long-term Ontario Global bonds 
maturing in December 2046 (Series no. DMTN228) with an interest rate of 2.9%, the inflation rate in June 
2016 of 1.7%, and the IESO real social discount rate of 4% applied for utilities’ CDM initiatives. Monetary 
values are expressed in 2016 dollars. 

 
Although there are no set criteria to define an appropriate discount rate for government-led energy 
efficiency initiatives, the public benefit perspective of Green Button advocates for the use of a long-term, 
risk-free discount rate attuned to the provincial government’s long-term interest rates. However, 
considering that this would translate into a real discount rate of 1.2%, and considering the discount rates 
used for CDM initiatives of 4%, a more conservative real discount rate of 2% was applied to the Green 
Button economic analysis. 

 
Relevant sources are as follows: 

• Province of Ontario Bond Issues Details: 
http://www.ofina.on.ca/pdf/bond_issue_details_DMTN228_to_R19.pdf 

• 2016 Consumer Price Index and Inflation Rates for Ontario: http://inflationcalculator.ca/2016-cpi- 
and-inflation-rates-for-ontario/ 

• Conservation and Demand Management Energy Efficiency Cost Effectiveness Guide: 
http://www.ieso.ca/-/media/files/ieso/document-library/conservation/ldc-toolkit/cdm-ee-cost- 
effectiveness-test-guide-v2-20150326.pdf?la=en 

ADDITIONAL INPUTS 

A NOTE ABOUT NET-PRESENT VALUE CALCULATIONS AND SOCIETAL DISCOUNT RATE 
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Table 4. General Inputs 

Category Assumption/Consideration Status Rationale Source (if applicable) 
 
 
 
 
 

General 
Inputs 

Metered utility types beyond electricity, 
natural gas, and water Excluded Lack of data 

 

 
 

Societal discount rate 

 
 

Included 

 
 

The final policy will provide benefits and 
costs for Ontario as a whole. 

Adjustment to IESO real discount 
rate (CDM EE Cost-Effectiveness 
Test Guide) to reflect 
conservative view of 30-year 
Ontario real bond rates of 1.2%)3 

Participation in Green Button based on 
Rogers’ Diffusion of Innovation (varies by 
cost/benefit category) 

 
Included 

Used in Energy Efficiency Forecasting. 
Parameters fitted to observed and expected 
behaviours 

 
Rogers’ Diffusion of Innovation 

 
 

 
Green Button 
Standard 

Updates to Ontario Green Button 
architecture Excluded Out of scope 

 

Single version of the standard for 
deployment Included 

Ensures consistency among utility 
implementations 

 

Green Button certification costs (utility or 
solution provider/app developer) Excluded Lack of data, certification approach and 

costs under development at time of analysis 
 

Application registration platform costs Excluded 
Not a fundamental requirement and lack of 
data 

 

 
 

Metering 
Infrastructure 

Infrastructure upgrades (i.e., upgrading to 
smart meters or installing meters) Excluded Out of scope 

 

Existing sub-meters: benefits Included Small, but quantifiable Interviews with stakeholders 
 

Existing sub-meters: costs 
 

Excluded 
Initial research indicates lack of additional 
costs to implement Green Button for 
existing sub-meters 

 
Interviews with stakeholders 

 
 

3 For additional analyses using a real societal discount rate of 3.5%, which has been used by the Ministry of Energy in other recent analyses, please see 
Appendix E. 
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Category Assumption/Consideration Status Rationale Source (if applicable) 
 
 
 
Energy Inputs 

Duration limited to analysis periods of 5 
and 10 years (no end effects) Included Conservative assessment and unknown 

lifetime for retrofit measures 
 

 
Energy retrofit costs ($/kWh or $/annual 
m3 saved) accrued at the same time as 
benefits materialize 

 
 

Included 

 

Aligns benefits and costs for a more 
consistent reporting of results 

Ontario gas utility’s DSM Plan; 
Canadian Jurisdictions’ 
Electricity DSM Plans (e.g. New 
Brunswick, Nova 
Scotia)/Potential Studies 
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Quantitative costs of implementing and managing a Green Button Connect My Data solution, whether 
direct or indirect, can be categorized into three main components: 

 
1. Set-up: Costs required to develop the Green Button platform (setup can be administered either 

by utilities or third parties). 
• Setup costs are largely related to developing the Green Button platform, so the costs are 

incurred for each platform developed. This means they vary based on the implementation 
model selected (single-integrated hosted, multi-integrated hosted, non-integrated 
hosted, and in-house), but not by utility size, type, or other consideration. 

 
2. Integration: Costs incurred to integrate Green Button with utilities’ data systems and processes. 

• These costs vary based on the utility size, reflecting the complexity of systems required 
to integrate with the Software as a Service (SaaS) hosted implementation platform. As 
part of the analysis, we also assumed the integration costs would vary based on the 
implementation scenario being assessed, with increased costs if utilities are required to 
develop and test all solutions without guidance from a SaaS hosted implementation 
provider. 

 
3. Ongoing annual costs: Costs, expressed as a unit cost (cost per participating account) required to 

maintain the system and manage third-party solution provider application registration. 
• Similar to integration costs, the analysis assumes that annual costs vary based on the type 

of implementation model selected (single-integrated hosted, multi-integrated hosted, 
non-integrated hosted, and in-house). This reflects the range of values reported by third- 
party hosted solutions providers, with a lower unit cost (cost per participating account) 
for fewer SaaS platforms and a higher unit cost for individual in-house implementations. 
Details are provided in the Costs table below. 

• Retrofit costs are also included in this category as an indirect cost, since increased access 
to utility data is expected to drive interest in energy efficiency. The analysis is agnostic as 
to whether the retrofits occur outside of or through utility CDM programs, as total costs 
(whether incurred by the utility or the participant) are included, regardless of the source 
of funds. 

 

These costs are incurred regardless of specific implementation scenario, although their magnitude 
changes based on the particular scenario being analyzed. In this section, we provide individual cost inputs 
to the analysis. Costs associated with specific implementation scenarios (combinations of inputs) are 
provided in the following section. 

COSTS OF A GREEN BUTTON IMPLEMENTATION 
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Table 5 provides an overview and clarifying information regarding the various categories of costs, 
including definitions and the groups to which the costs apply. 

COST CATEGORIES, DEFINITIONS AND APPLICABILITY 
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Table 5. Cost Categories, Definitions and Applicability 

Category Cost Definition Impacted Groups4 Grouping 

 
 
 
 
 
 
 
 
 
 

Platform 
Setup Costs 

 

Front-end solutions 

 
Interfaces and applications that users interact 
with directly 

Utilities (can be via Software as a 
Service Green Button 
Implementation Providers) 

 
Direct, 
Quantified 

 
 

Cloud services 

Computing resources and services that support 
the deployment of Green Button and provide 
access to its applications, resources and 
services 

 
Utilities (can be via Software as a 
Service Green Button 
Implementation Providers) 

 

Direct, 
Quantified 

 
 

Green Button platform 

The technical foundation that allows multiple 
products (such as Green Button applications) to 
be built within the same framework and 
execute successfully 

 
Utilities (can be via Software as a 
Service Green Button 
Implementation Providers) 

 

Direct, 
Quantified 

Development and testing of 
the services to manage 
third-party (solution 
provider) applications 

 

Management of integration, registration, risk 
assessment, issues, etc. 

 
Utilities (can be via Software as a 
Service Green Button 
Implementation Providers) 

 

Direct, 
Quantified 

Testing of required security 
and privacy mechanisms and 
protocols 

 
Required for ensuring mechanisms and 
protocols are acceptable 

Utilities (can be via Software as a 
Service Green Button 
Implementation Providers) 

 
Direct, 
Quantified 

 
 
 
 
 

4 Party incurring the costs 
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Category Cost Definition Impacted Groups4 Grouping 

 
 
 

Utility 
Integration 
Costs 

Customer information 
system extract, transform 
and load (ETL) protocols 

 
Protocols for the functions required to pull data 
from a utility’s database into another database 

 
Utilities (can be via SaaS Green 
Button Implementation Provide 

 
Direct, 
Quantified 

Other integration costs such 
as integration with customer 
portals, meter data, external 
testing and validation, etc. 

 
Testing and resolving issues with the 
connections between utility data systems and 
external systems via Green Button 

 
 
Utilities 

 

Direct, 
Quantified 

Annual 
Variable 
Costs by 
Participating 
Customer 

 
 

Maintenance and ongoing 
operations 

 

Ongoing modification to address issues, 
improve performance, or incorporate changes 
to the standard 

 
 

Utilities 

 
 
Direct, 
Quantified 

 
 

Retrofit 
Costs 

 

Unit Costs of Retrofit 
Activity ($/conservation 
benefit) 

Unit costs are the costs of an activity (e.g. 
retrofits) divided by the energy saved. 

Increased energy efficiency retrofits are 
expected to occur with a Green Button 
implementation, so related costs must be 
included to provide a balanced analysis. 

 
 
 
Customers 

 
 

Indirect, 
Quantified 
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COST-BENEFIT ANALYSIS REPORT Green Button Consultation and Cost Benefit Analysis 
 
 
 

 

Table 6 includes key inputs for each cost component, including sources and assumptions our team used 
to develop them. 

 
Costs associated with solution provider/app developer registration with utilities were excluded because 
they were outside of cost-effectiveness testing parameters (they are built into the solution providers’ 
costs). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

20 

COST INPUTS, SOURCES AND ASSUMPTIONS 
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Table 6. Cost Inputs, Sources and Assumptions 

Cost Component Unit Cost Assumption/Considerations Sources 5 

 
 
 

Platform Setup Costs – 
Green Button Platform 

$50,000/ platform • Assumes fixed cost per CMD implementation 
platform for setup (number of platforms 
drives costs). 

• Significant differences in values were quoted 
by different providers (from $0 to $50,000), 
but the value selected is a reasonable 
representation because it includes all services, 
including third-party registration. 

• Based on discussions with 
hosted Software as a Service 
(SaaS) providers and solution 
provider survey. 

 
Utility Integration Costs – 
Hosted Solution 
Implementation Scenarios 
(Multi-Integrated, Single 
Integrated, and Non- 
Integrated) 

Large Utilities: 
$225,000/utility 

• Costs vary based on utility size, which reflects 
complexity of utilities’ IT infrastructure. 

• Utility type does not alter the assumptions as 
it is IT, not energy, factors that impact the 
costs. 

• Based on stakeholder 
interviews (specifically on 
Ontario’s CMD pilot project 
experience). Medium Utilities: 

72,000$/utility 

Small Utilities: 
22,500$/utility 

 
Utility Integration Costs – 
Impact of in-house 
Implementation Model 

Integration costs increase by 
33% in comparison to the 
Single Integrated Hosted 
Solution implementation 
scenario 

• Costs vary based on utility size, which reflects 
complexity of utilities’ IT infrastructure. 

• Cost inefficiencies occur because software 
hosting is not part of utilities’ core business. 

• Based on stakeholder 
interviews (specifically on 
Ontario’s CMD pilot project 
experience). 

 
 
 

5 When interviewees provided a range of responses our team used the mid-range unless, based on our experience and knowledge, it appeared overly 
optimistic, in which case we selected a higher end of the range. 
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Cost Component Unit Cost Assumption/Considerations Sources 5 

 
 
 
 
 
 
 
 
 
 
 

Annual Variable Costs by 
Participating Customers 

SaaS Multi- and Non- 
Integrated Hosted 
Implementations: 
$1/participating customer 

• Fixed costs per participant vary by 
implementation scenario: assumes economies 
of scale between implementation scenarios 
(the fewer the number of platforms, the 
greater the cost efficiencies related to 
management of the platform and system). 

• Assumes mid-range of information provided 
by Software as-a-Service providers. 

• Includes general operational costs and costs 
to support solution provider/app developer 
registration. 

•  Professional judgment based 
on information provided by 
SaaS providers during 
stakeholder interviews. 

SaaS Single Integrated 
Hosted Implementation: 
$0.80/participating customer 

• Fixed costs per participant vary by 
implementation scenario: assumes economies 
of scale between implementation scenarios 
(the fewer the number of platforms, the 
greater the cost efficiencies related to 
management of the platform and system). 

• Includes general operational costs and costs 
to support solution provider/app developer 
registration. 

• The input selected reflects operational 
maintenance efficiencies compared with the 
multi- and non-integrated implementations. 

• Representative of 
information provided by SaaS 
providers during stakeholder 
interviews. 
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Cost Component Unit Cost Assumption/Considerations Sources 5 

 
In-House Utility 
Implementations: 
$1.20/participating customer 

• Fixed costs per participant vary by 
implementation scenario: assumes economies 
of scale between implementation scenarios 
(the fewer the number of platforms, the 
greater the cost efficiencies related to 
management of the platform and system). 

• Analysis assumes high range of information 
provided by Software as-a-Service providers 
in order to be conservative and based on 
professional judgment. 

• High range of information 
provided by SaaS providers 
during stakeholder 
interviews. 

 
 
 
 
 
 

Retrofit Costs – Customers’ 
energy efficiency upgrades 
resulting from access to 
data 

Residential Electricity 
Customers: $0.65/$ value of 
benefits 

Residential Natural Gas and 
Customers: $0.69/$ value of 
benefits 

Non-Residential Customers 
(all utility types): $0.50/$ 
value of benefits 

• Annual levelized costs. 

• Costs are in relation to level and extent of 
retrofit activity. 

• Full retrofit costs are included regardless 
of whether customers participate in a 
CDM/DSM program or not (i.e. if costs are 
partially paid by the utility or fully by the 
customer). 

• Behavioural and operational savings are 
assumed to be implemented by the 
customer at no cost because they result 
from a change in procedures or behaviour 
rather than a solution that requires a 
capital outlay.6 

• Ontario utility and other 
Canadian CDM/DSM Plans 
(e.g. New Brunswick, Nova 
Scotia); Potential Studies 

 
 
 

6 Some process efficiencies could require additional resources or labour, but this is expected to be minimal and has therefore been excluded from the 
analysis. 
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COST-BENEFIT ANALYSIS REPORT Green Button Consultation and Cost Benefit Analysis 
 
 

 

 

Quantified benefits from a Green Button implementation can be categorized into two main categories: 
 

• Operational Efficiencies 
o Process efficiencies in accessing consumption, billing and generation utility data; 
o Reduced customer care effort; and 
o CDM/DSM program efficiencies and innovations. 

 
• Conservation / Energy Efficiency. 

o Energy and water savings from behavioural changes resulting from additional access to 
utility data; and 

o Energy efficiency retrofit improvements resulting from additional access to utility data. 
 
 

These benefits are incurred regardless of specific implementation scenarios, although their magnitude 
will change based on the particular scenario being analyzed. Benefits associated with specific 
implementation scenarios (combination of inputs) are provided in the following section. 

 
 
 

 

Table 7 on the following page provides an overview and clarifying information regarding the various 
categories of benefits included in the analysis, including definitions and the groups to which they apply. 
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Table 7. Benefit Categories, Definitions and Applicability 

 
Category 

 
Benefit 

 
Definition 

 
Impacted Groups7 

 
Grouping 

 
 
 
 
 
 
 
 
 
 
 
 
Operational 
Efficiencies 

 
 
 

Utility consumption, 
billing and 
generation data 
process efficiencies 
and Ongoing utility 
consumption 
monitoring and 
benchmarking 

• Process efficiencies for customers and consultants/service providers 
include efficiencies in energy audits; reduced effort/cost for energy 
tracking, reporting, and benchmarking; reduced effort to 
consolidate/ standardize data across facilities; reduced effort to 
“clean” and quality-check data; reduced effort to authorize data 
sharing; and access to increased frequency and granularity of utility 
data. 

• The benefits relate to customers who require data for their own 
internal use (e.g. for internal benchmarking or operational 
requirements) or who will need to comply with the Ministry of 
Energy’s Large Building Energy and Water Reporting and 
Benchmarking initiative under Ontario Regulation 20/17, Ontario 
Reporting of Energy Consumption and Water Use. 

• Benefits to utilities include increased operational efficiencies from 
improvements to IT systems resulting from preparing systems to 
meet Green Button requirements. 

 
 
 
 
 
 
 

Customers, 
Consultants/Service 
Providers, Utilities 

 
 
 
 
 
 
 

Direct, 
Quantified 

Reduced customer 
care effort 

• The benefit results from a reduction in the time required to provide 
consumption information to utility customers. 

 
Utilities Indirect, 

Quantified 

CDM/DSM program 
efficiencies and 
innovations 

• Efficiencies resulting from streamlined CDM/DSM program 
implementation (e.g., easier access to data to conduct audits) and 
program evaluation (e.g. less resource time to gain access to billing 
data). 

• Innovations to existing programs based on increased customer 
access to utility data. 

 
 
 

Utilities 

 
 

Indirect, 
Quantified 
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Category 

 
Benefit 

 
Definition 

 
Impacted Groups7 

 
Grouping 

 
 
 
 
 
Energy Efficiency 
and Conservation 

Energy savings from 
behavioural and 
retrofit 
improvements 
resulting from 
additional access to 
utility data 

Behavioural benefits include conservation behaviours resulting from 
increased access to utility data, greater operational savings in 
commercial/industrial buildings, and increased participation in 
CDM/DSM programs. Examples of behavioural/ operational 
efficiencies include turning lights off or optimizing equipment 
schedules to minimize energy use. 

• Energy Efficiency retrofit benefits include increased implementation 
of energy efficiency measures (e.g. purchasing and installing energy 
efficient measures, conducting building audits and implementing 
recommendations, etc.). Measures could be implemented through 
participation in existing CDM/DSM programs or outside of utility 
programs. 

 
 
 
 
 

Customers8 

 
 
 
 
 

Indirect, 
Quantified 
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COST-BENEFIT ANALYSIS REPORT Green Button Consultation and Cost Benefit Analysis 
 
 
 

 

Table 8 includes key inputs for each benefit, including sources and assumptions our team used to develop them. 
 

Benefits of increased real estate value were excluded from the analysis because the impact is diffuse and not 
material in the analysis: only a certain percentage of homes would be sold during the study period, of which only 
a certain percentage would access GB data, of which only a certain percentage would retrofit their homes to 
increase the value, of which a low percentage would see an increase in value because purchasers would not likely 
have comparable data for other homes. 
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Table 8. Benefit Inputs, Sources and Assumptions 

Benefit 
Component 

Unit Benefit Assumptions/Considerations Sources 

 
 
 
 
 
 

Utility 
consumption, 
Billing and 
Generation 
Data Process 
Efficiencies 
and Ongoing 
Utility 
Consumption 
Monitoring 
and 
Benchmarking 

Large commercial/ 
industrial customers 
(above 10,000 sq. feet): 
• $180 in avoided costs 

annually per building 
(6 hours of effort at 
$30/hr) 

• Benefits reflect total budget impact for a portfolio of buildings as well as effort 
required to collect and analyze data for a single building. 

• The benefits were distributed among each utility type (64% electricity, 22% 
natural gas, 14% water), based on stakeholder input as to the type of utility 
from which they would receive the most Green Button-related benefits, the 
frequency of billing by the utilities, and the granularity of data available. 

• Direct benefit of implementing Green Button. 

• Stakeholder consultations 
and interviews 

Small commercial/ 
industrial customers: 
• $198 in avoided costs 

annually per building 

• Benefits reflect total budget impact for a portfolio of buildings as well as effort 
required to collect and analyze data for a single building. 

• Assumption that small buildings (less than 10,000 sq. feet) would experience 
higher benefits than larger buildings because owners of smaller buildings have 
less sophisticated processes to collect and manage consumption data. 

• A 10% increase for this benefit category was attributed to the owners of small 
buildings category (in comparison to the avoided costs for large buildings), 
based on professional judgement. 

• Direct benefit of implementing Green Button. 

• Stakeholder consultations 
and interviews 

Building Owners & 
Residential Customers: 
• Annual benefit 

(variable based on 
descriptions in 
Assumptions column) 

• Benefits vary by implementation (DMD/CMD), new vs. current users of 
electronic data format, customer type, and building ownership status. 

• Greater value to customers not currently accessing data electronically. 
• Direct benefit of implementing Green Button. 

• Stakeholder consultations 
and interviews 
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Benefit 
Component 

Unit Benefit Assumptions/Considerations Sources 

 
 
 

Utility 
consumption, 
Billing and 
Generation 
Data Process 
Efficiencies 
and Ongoing 
Utility 
Consumption 
Monitoring 
and 
Benchmarking 
(continued) 

Consultants/service 
providers (cleaning and 
consolidating data) 
• Annual benefit 
• 6 hours of effort at 

$50/hour (1 hour for 
Natural Gas and 
Water) 

Consultants/service 
providers (conducting 
audits) 
• Annual benefit 
• $150 (electricity only) 
• $175 (electricity and 

Natural Gas) 
• $190 (all three utility 

types) 

• Consultants/service providers would experience easier access to data and 
reduced effort for data cleaning and validation. 

• Benefits are per building using these services. 
• Assume 2% of commercial building stock uses these services. 
• Direct benefit of implementing Green Button. 

• Stakeholder consultations 
and interviews 

 
 
 
 
 

CDM/DSM 
Program 
Efficiencies 
and 
Innovations 

• Large LDC: 
$10,000/year avoided 
costs 

• Medium LDC: 
$5,000/year avoided 
costs 

• Small LDC: 
$2,500/year avoided 
costs 

• Large Natural Gas 
utility: $5,000/year 
avoided costs 

• Small Natural Gas 
utility: $2,500/year 
avoided costs 

• Most utilities reported they do not perceive the value proposition that Green 
Button could provide for their CDM/DSM program design and delivery models. 
However, they recognize it can bring some benefit to their operations (e.g. 
through applications that promote CDM/DSM programs or energy savings tips, 
through increased efficiencies for gathering consumption data for program 
delivery, customer negotiations, or evaluation). 

• The analysis therefore included a conservative estimate, based on experience 
evaluating CDM/DSM programs for electricity and natural gas utilities. While the 
estimate reflects a lack of specific data, it also reflects our understanding that 
the value is not zero. 

• No benefits were attributed to water utilities, considering their earlier stages in 
conservation program development compared to energy utilities. 

• Indirect benefit of implementing Green Button. 

• Estimates based on utility 
interviews 
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Benefit 
Component 

Unit Benefit Assumptions/Considerations Sources 

 Non-Residential • Benefits allocated between utility types based on average energy consumption 
by sub-sector (residential, small commercial, large commercial, large 
industrial, and institutional). 

• Based on a conservative reduction of energy savings found to result from 
behavioural conservation programs designed around access to utility 
consumption data (access to data typically achieves between 4-12%). 

• Recognizes that savings achieved as a result of Green Button access to data 
may not achieve the same results as a utility-driven CDM/DSM program 
(utilities would not have control over all the solutions developed, quality of 
advice, and other factors). Behavioural-only programs typically achieve 
between 1 and 3%.9 

• Benefits assumed to be achieved either through existing CDM/DSM programs 
or outside of them (e.g. customers make the changes without receiving an 
incentive). The analysis does not differentiate between whether the savings 
are generated through utility program participation or not, as 
behavioural/operational benefits are assumed to require no cost/investment. 

• Benefits assume that utilities would have an opportunity to recruit 
participants to existing programs (whether or not customers take advantage of 
the opportunity) rather than assuming new programs will necessarily be 
developed that could duplicate/compete with existing savings opportunities. 

o This is a conservative assumption – new programs could improve the 
results. 

• New programs were excluded due to lack of information on the costs of new 
DSM/CDM programs based on Green Button information and because of 
concerns reported by electricity utilities with regards to behavioural savings 
and their potential contribution to Conservation First Framework 2020 savings 
targets. 

• Indirect benefit of implementing Green Button. 

• Professional judgment 
applied to Murray, M. 
and J. Hawley. 2016. Got 
Data? The Value of 
Energy Data Access to 
Consumers. 
Mission:Data 

• Evaluation experience 
and research into 
behaviour-based energy 
savings.8 

 Customers: 
 • 2% electricity and 
 natural gas savings 
 for participating 
 customers (non- 
 residential) 
 Residential Customers: 
 • 1% electricity and 
 natural gas savings 
 for participating 

Behaviour- customers 
Based (residential) 
Efficiency and Water Utility Customers: 
Conservation • 1% water savings for 

 participating 
 customers (residential 
 and non-residential) 

 
 
 

9 See, for example: http://ilsagfiles.org/SAG_files/Evaluation_Documents/ComEd/ComEd_EPY7_Evaluation_Reports/ComEd_HER_Opower_PY7_Evaluation_Report_2016- 
02-15_Final.pdf (average of 1.15% - depending on cohort, savings range from 0.53% to 2.83% electrical savings) 
http://www2.opower.com/l/17572/2013-08-22/bvhvp/17572/49284/25_ODC Navigant_MA_Four_Year_Cross_Cutting.pdf (presents the findings of behavioural 
programs of Massachusetts program administrators for electricity and natural gas, which were typically around 1.5%) 
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Benefit 
Component 

Unit Benefit Assumptions/Considerations Sources 

 
 
 
 
 
 
 
 
 
 
 
 

Retrofit-Based 
Efficiency and 
Conservation 

Electricity customers: 
• 10% electricity 

savings per building 
for participating 
customers (residential 
and non-residential) 

Natural Gas customers: 
• 4% natural gas 

savings per building 
for participating 
customers (residential 
and non-residential) 

Water customers: 
• 3% water savings per 

building for 
participating 
customers (residential 
and non-residential) 

• Based on conservative reduction of typical energy efficiency evaluation results 
(not measure-specific), in which energy savings from deeper retrofits (e.g. 
insulation or building-envelope based) are often 20% or higher. 

• Savings estimated to be incremental to Conservation First 
Framework/Industrial Accelerator Program and DSM Framework targets. 

• Participation varies by sub-sector based on application of adoption curves 
(refer to Table 9). 

• We reduced utility results to account for a wide range of measures and 
retrofits, from simple measures such as selecting a more efficient appliance to 
a retrofit that improves the insulation level of the building. Therefore, overall 
savings would be expected to be lower than from a retrofit-only solution. 

• Benefits allocated between utility types based on average energy consumption 
by sub-sector (residential, small commercial, large commercial, large industrial, 
and institutional). 

• The analysis of retrofit benefits accounts for utility savings that occur only 
during the study period (5 years or 10 years, depending on the specific 
scenario), even though retrofit measures can produce savings over a much 
longer period. 

o This is a conservative estimate. While it reduces the potential benefits, 
it limits the risk of overstating the indirect benefits of Green Button and 
eliminates the uncertainty of the duration of those energy savings. 

• Benefits were assumed to be achieved either through existing CDM/DSM 
programs or outside of them (e.g. customers make the changes without 
receiving an incentive). 

• Indirect benefit of implementing Green Button. 

• Estimates based on 
Ontario utility and other 
Canadian CDM/DSM 
Plans (e.g. New 
Brunswick and Nova 
Scotia) and average 
Ontario energy rates. 
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Benefit 
Component 

Unit Benefit Assumptions/Considerations Sources 

 
 
 
 
 

Reduced 
Utility 
Customer 
Care Efforts 

• Large LDC: 
$10,000/year avoided 
costs 

• Medium LDC: 
$5,000/year avoided 
costs 

• Small LDC: 
$2,500/year avoided 
costs 

• Large Natural Gas 
utility: $5,000/year 
avoided costs 

• Small Natural Gas 
utility: $2,500/year 
avoided costs 

• Applied to DMD/CMD (not DMD only) since bulk of customer care is for 
Residential customers who are not expected to participate in a DMD-only 
implementation to an extent that would demonstrate impact. 

• Annual cost savings per utility type and size. 
• Green Button can support new conservation programs based on easier and more 

streamlined access to consumption data and can reduce cost to procure such 
services through a single bridge to consumers’ utility data. 

• Direct benefit of implementing Green Button. 

• Stakeholder 
consultations and 
interviews 
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Everett Rogers, whose Diffusion of Innovation theory is used extensively in behavioural and technology- 
related research, identified that people will adopt new ideas or technologies at different stages, even though 
benefits may exist from inception. Green Button is no different: despite the benefits that increased access to 
utility data may have for all customers, some customers will adopt it early in the process (as was seen in the 
Green Button pilots), others will adopt it over time as it becomes more common and mainstream, and yet 
others likely never will. These trends are known as adoption curves. 

 
The shape of adoption curves and rate of adoption however, can be different for different technologies and 
groups. For example, how quickly Green Button is used by a significant number or majority of customers will 
likely be different by customer group, depending on their individual data needs and requirements. For 
example, with the Large Building Energy and Water Reporting and Benchmarking initiative, we would expect 
large commercial, institutional, and industrial customers to adopt Green Button for data access purposes 
relatively sooner than a majority of residential customers. 

 
For this reason, we developed individual adoption curves to represent the potential adoption of Green Button 
in the province, varying by benefit and cost category, but also by building type. 

 
The following graph presents the different adoption curves that we applied to different groups using Rogers’ 
Diffusion of Innovation theory, which outlines different ways in which innovations can be adopted based on 
the innovation itself, communications channels, time, and applicable social systems. The various curves 
(labelled with the letters a-f) have been applied to different stakeholder groups and benefits, as explained in 
Table 3 below the graph. 

 
 

Figure 5. Adoption curves based on Rogers’ Diffusion of Innovation Algorithm 
 

 
The above penetration curves have been used for different benefits and building categories included in the 
model. The specific curves and rationales are outlined in Table 9 below. 

PENETRATION LEVEL 

120% Adoption Curves 

100% 
 

80% 
 

60% 
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20% 
 

0% 
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6 7 8 9 10 
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Table 9. Penetration curves included in the analysis 

Benefit/stakeholder Category Curve Rationale 

New users of utility data, 
owners/ managers of large 
and institutional facilities 

Operational 
Efficiencies 

a Needs expressed during the consultation process 
were considerable; owner sophistication supports 
high penetration of Green Button 

Retrofits to large 
commercial and 
institutional facilities 

Increased 
conservation and 
energy efficiency 

b Limited to 25% of the building stock undergoing 
retrofits10 

Operational benefits for 
large commercial and 
institutional facilities 

Increased 
conservation and 
energy efficiency 

c Significant potential for building managers, 
resources available to actively manage utility 
consumption 

Retrofits to small 
commercial buildings 

Increased 
conservation and 
energy efficiency 

c Limited to 25% of the building stock undergoing 
retrofits11 

New small commercial and 
residential users of utility 
data 

Operational 
Efficiencies 

d Lower sophistication and availability to manage 
utility consumption data 

Behavioural benefits for 
small commercial and 
residential buildings 

Increased 
conservation and 
energy efficiency 

d Lower sophistication and availability to manage 
utility consumption 

Retrofits to residential 
buildings 

Increased 
conservation and 
energy efficiency 

d Limited to 25% of the building stock undergoing 
retrofits12 

 
Large Building Energy and 
Water Reporting and 
Benchmarking (O.Reg. 
20/17) 

Operational 
Efficiencies 

e Assumes 35% would comply with regulations 
through means other than Green Button, such as 
hiring third-party consultants to capture, clean, and 
consolidate data (so a lower adoption curve has 
been selected than could be achieved from a 
technical perspective). 

Current users of data 
(commercial, institutional, 
and industrial) 

Operational 
Efficiencies 

f Automatic adoption of GB solution by proportion of 
customers accessing data as indicated by IT survey 
and interviews. 

 
 
 
 
 

10 Calculated based on common values for retrofit savings and research on additional savings (Hummer, J. and D. 
Brannan. 2014. Quantifying Behavioral Spillover: The Overlooked, Uncounted Source of Program-Influenced Savings. 
Behavior, Energy & Climate Change Conference.) 
11 Ibid 
12 Ibid 
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As the analysis resulted in multiple iterations of very similar scenarios, this section provides an overview of 
the high-level results for each dimension of the analysis. In the following section, we provide the specific 
results of key scenarios that we believe warrant further consideration by the Ministry. 

 
Benefit-cost ratios are provided for each result. As explained above, if a ratio is positive, the benefits 
outweigh the costs of that scenario, so it is cost-effective. If it is negative, the costs exceed the benefits and 
the scenario is not cost-effective. To make the consideration of such a wide range of scenarios simpler, we 
have colour-coded the tables: green means the combination of options (the scenario) is cost-effective; red 
means it is not. 

 
 
 

 

The first dimension we analyzed was the consideration of Green Button implementation options: DMD only, 
or DMD and CMD together. The results show that, in general, a DMD/CMD implementation is more cost- 
effective across a range of scenarios.13 

Table 10. Green Button DMD Scenario Cost-Benefit Results 

 
 
 
 
 

13 The analysis was built up from a base case of electricity utilities implementing Green Button, to which natural gas 
utilities were added, and then water utilities. For this reason, in all results tables, the natural-gas-only and water-only 
components are based on incremental results (the differences in benefits and cost when the other utility types are 
removed), rather than on independent scenario assumptions. 

RESULTS OF THE ANALYSIS 

GREEN BUTTON OPTIONS 
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Table 11. Green Button DMD/CMD Scenario Cost-Benefit Results 

 
As the tables above show, deploying Green Button Connect My Data (CMD) in conjunction with Download My 
Data (DMD) provides greater benefits than deploying DMD alone. While consistently formatted electronic 
data downloads (DMD-only) are beneficial for sophisticated customers, the ability to develop tailor-made 
solutions and applications and create efficiencies with data transfer and authorization multiply the benefits 
when CMD is added. 

 
For this reason, for the remaining scenarios, we present the DMD/CMD option only. 

 
 

 

 

As part of our analysis, we also examined whether the results changed, and to what extent, based on the type 
of utility to implement Green Button: 

 
As shown in table 11 above, deploying Green Button for electricity and natural gas only is the most cost- 
effective option, with ratios ranging between 3.5 and 4.4 (meaning that benefits outweigh the costs by 3.5 to 
4 times). 

 
This scenario has the highest results because: 

 
• The benefits are greatest for electricity: During stakeholder consultations and interviews, customers 

indicated they are most interested in energy efficiency and conservation for electricity and most often 
require data for internal reporting and benchmarking requirements. This perspective is supported by 
market pricing, with electricity having the highest average rate, followed by natural gas and then 
water. 

• The setup and integration costs for natural gas are comparatively low: The setup and integration 
costs in relation to Green Button benefits are lower for natural gas utilities in comparison to electricity-
only or with water utilities included because of the lower number of natural gas utilities. 

UTILITY TYPE 
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While the most cost-effective option is electricity and natural gas only, including water utilities is also cost- 
effective from a societal level when combined with electricity and natural gas. However, this is primarily 
based on the benefits from electricity and natural gas outweighing the costs of implementing Green Button 
for water. In other words, implementing Green Button for water utilities in and of themselves is generally not 
cost-effective, because the costs outweigh the benefits when considering water on its own.14 

Table 12. Green Button Implementation for Water Utilities Only 

 
This option is not cost-effective under most scenarios for the following reasons: 

 
• Higher integration costs: 

o There are a large number of metered water utilities (515), and each one  would incur 
integration and platform development costs. 

• Lower unit benefits per customer: 
o Customers (excluding large customers) are generally not engaged or interested in water 

conservation. 
o Water utilities generally distribute bills on a less frequent basis, so there is less opportunity 

for customers to use the data or receive benefits. 
 

Water may be cost-effective on its own over a 10-year horizon with a Single Integrated Hosted or Multi- 
Integrated Hosted implementations; however, the result is well within the potential for error. Nevertheless, 
in developing our analysis, we have erred on the side of being conservative rather than permissive in terms of 
benefits, so this scenario should not be dismissed solely on a quantitative basis. Additional considerations may 
demonstrate added benefits. 

 
 
 

 

Implementation type refers to the type of Green Button platform scenario assessed. As highlighted above, 
the differences between the implementation types are the following: 

 
 
 
 

14 Only water utilities with metering infrastructure were included in the analysis. Water utilities not included in the 
analysis are not generally planning to upgrade their infrastructure in the next five years. 

IMPLEMENTATION TYPE 
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• Single Integrated (Hosted): One Green Button hosted Software as a Service (SaaS) platform is used 

by each utility type (one each for electricity, natural gas, and water utilities). 
• Multi-Integrated (Hosted): A limited number of Green Button hosted SaaS platforms are used by all 

utilities.15 
• Non-Integrated (Hosted): Each utility has the option to develop/procure its own Green Button SaaS 

hosted platform. 
• In-House: Each utility develops its own platform on its own IT systems. 

In terms of Single Integrated (Hosted) and Multi-Integrated (Hosted), the same assumptions were used to 
develop costs and benefits for both scenarios. However, they were applied differently: we applied the costs 
to three platforms for the Single Integrated Scenario (one for each utility type) and twelve platforms for the 
Multi-Integrated Scenario (five for electricity and water, and two for natural gas), which increased the costs 
for the Multi-Integrated option. The results show that the Single Integrated Hosted implementation option is 
the most cost-effective option when implementing for all utility types over a five-year timeframe. However, 
the difference is only 0.1, which is well within a margin of error due to the high-level nature of the analysis. In 
addition, when implementing for all utility types over a ten-year timeframe or for electricity and natural gas 
only, both Single Integrated and Multi-Integrated implementations are equally cost-effective. 

 

The assumptions for both the Single Integrated and Multi-Integrated hosted implementation scenarios were 
identical and further refinement and granularity of results is possible. For example, these scenarios do not 
fully explore all the potential synergies that may exist through a single or multi-hosted solution for electricity 
and natural gas utilities. More in-depth research and proposals or more refined quotes from Green Button 
hosted solutions providers could identify additional cost savings and would also provide an opportunity to 
increase the accuracy of the cost component of these scenarios. Similarly, the utilities’ integration costs could 
be further researched to increase confidence in these assumptions. For example, they could demonstrate 
reduced costs in a Multi-Integrated Scenario due to increased competition. 

 
A Non-Integrated Hosted option is assumed to increase costs because of the need to develop a greater 
number of platforms, and In-House implementation is the least cost-effective because IT hosting is not part 
of utilities’ core business and is therefore the least efficient in terms of costs. 

 
 
 
 
 
 
 
 
 
 
 

15 This was a hypothetical scenario to demonstration potential synergies in limiting the number of providers; the same 
assumptions were used for this scenario as for the non-integrated, with the difference being the number of platforms 
developed and integrated. 
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Table 13. Green Button Implementation Type Cost-Benefit Results 
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This section provides an overview of the key scenarios resulting from the analysis. In general, all scenarios 
included the costs and benefits assumptions included above. Specific assumptions are provided in the 
explanations where warranted. 

 
As indicated earlier in this report, our analysis is designed to be conservative, so some benefits that could not 
be quantified with a relative degree of certainty or documentation were excluded. In addition, because of the 
limited data for this relatively new initiative, some proxies have been used and high-level assumptions 
incorporated. Therefore, we recommend interpreting the results with caution, particularly with results for 
which the benefit-to-cost ratio is close to 1 or in which ratios are similar but not identical. In these cases, small 
deviations from the assumptions used can lead to different conclusions (e.g., the benefit/cost ratio can fall or 
rise above 1 or be ranked differently if assumptions change). 

 
For this reason, results from this analysis should be used to guide, not dictate, decisions. Components and 
considerations not included in the CBA analysis (including qualitative benefits) should also be accounted for 
in the decision-making process. 

 

 

This scenario assumes that all Ontario’s electricity and natural gas utilities would implement Green Button 
Download My Data (DMD) and Connect My Data (CMD) for all their customers. In doing so, we assume that 
there is either a single hosted Software as a Service provider providing this service for all utilities (Single 
Integrated) or a limited number would serve the market, each with its own platform that would be shared by 
multiple utilities (Multi-Integrated). 

 

The key distinction between these scenarios lies in the number of independent Green Button Platforms 
included in the analysis, e.g., Single Integrated (3 platforms) and Multi-Integrated (12 platforms). The 
difference in the number of platforms included in the analysis translates to a cost reduction for the Single 
Integrated scenario compared to the Multi-Integrated scenario because there are fewer platforms included 
in this scenario. There are no differences in the total value of benefits estimated under these two scenarios, 
since there is no evidence that the number of independent Green Button platforms would modify the nature 
and/or value of the benefits generated by Green Button DMD or CMD. 

 
These scenarios are arguably the most cost-effective implementation scenarios analyzed. They capture the 
vast majority of potential benefits while reducing the costs required for developing and delivering Green 
Button solutions. 

 
The benefit-cost ratios estimated for these scenarios are of a sufficient magnitude for us to consider them to 
be highly cost-effective for the province. 

KEY SCENARIOS 

SCENARIO 1: SINGLE INTEGRATED/MULTI-INTEGRATED HOSTED DMD/CMD (ELECTRICITY AND 
NATURAL GAS ONLY) 
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This section provides an overview of the costs and benefits, in dollars, incorporated within the analysis of a 
Single Integrated Green Button implementation for electricity and natural gas utilities only. 

 
COSTS 
The following table outlines the cost categories included in the analysis. 

 
Table 14. Scenario 1A Cost Details 

 
Cost Category 

 
Cost 
Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 

 
Scenario-Specific Assumptions 

 
Implementation 
(Utility one-time 
setup and 
integration costs) 

 
 

Direct 

 
 

3,920,248 

 

 
3,924,55816 

The setup cost for the Single Integrated 
scenario assumes one setup cost per 
utility type. This is a conservative 
estimate based on input from a SaaS 
provider that indicated a cost per 
addition of utility type. 

Operational Costs17 Direct 771,753 2,406,040  

Retrofit Costs Indirect 11,172,735 67,265,834  

Total  15,864,736 73,596,433  

 
Operational costs are significantly higher over a 10-year timeframe than over a 5-year timeframe due to 
increased customer participation with Green Button. Operational costs are directly related to the number of 
participants. Retrofit costs are significantly higher over 10 years because individuals are less likely to 
undertake retrofits during the initial few years of Green Button. After implementation, customers will require 
time to receive their data, analyze it, determine next steps, and implement changes, which delays impacts 
from retrofits (on both the costs and benefits side) until later in the implementation period. 

 
BENEFITS 

 
 
 
 

16 While in reality the 5-year and 10-year one-time implementation costs would likely be identical, the analysis required 
a mathematical function to forecast implementation costs. The mathematical function forecasts the following rollout of 
Green Button through the first 5 years following enactment of the policy: 35%, 70%, 92%, 99%, 99.9%, which means 
that 0.1% of costs remained to be implemented after the 5-year rollout period and are reflected in the slight increase in 
one-time costs for the 10-year period. 
17 Sum of net-present value of annual costs over the timeframe. 

SCENARIO 1A: SINGLE INTEGRATED HOSTED DMD/CMD (ELECTRICITY A ND NATURAL GAS 
UTILITIES ONLY) 
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The following table outlines the benefits categories included in the analysis. We note that multiple benefits 
are included in each category, but to avoid double-counting overlapping benefits, they have been 
aggregated into these higher-level considerations. The specific benefits included in each category are 
outlined in Appendix C. 

 
Table 15. Scenario 1A Benefits Details18 
 

Benefit 
Category 

 
Benefit Component 

 
Benefit 

Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 
 
 

 
Operational 
Efficiencies 

Utility Consumption, Billing and Generation Data 
Process Efficiencies Direct 18,072,196 60,083,680 

Process Efficiencies (Large Building Energy and 
Water Reporting and Benchmarking 
requirements) 

 
Direct 

 
12,716,122 

 
25,688,618 

Reduced Customer Care Efforts Indirect 1,082,114 2,455,960 

CDM/DSM Program Efficiencies and Innovation Indirect 893,384 2,027,619 

Energy 
Efficiency and 
Conservation 

Increased Conservation - Behavioural & 
Operational Indirect 11,413,765 57,765,514 

Increased Conservation - Retrofits Indirect 26,093,050 134,153,770 
 Total  70,270,632 282,175,160 

Benefits from improvement in customers’ processes for accessing, cleaning, consolidating, analyzing, and 
reporting on their utility consumption, billing and generation data are also significantly higher over 10 years 
than over 5 years. During the initial period following enactment of the policy, customers with a direct interest 
in simplified access to building consumption data (because they already go through the process of accessing 
of requesting access to their consumption data in electronic format) are assumed to take advantage of Green 
Button features. During the next 5-year period, increased usage of Green Button is forecasted, leading to an 
increase in annual benefits. 

 
Benefits resulting from retrofits are also significantly higher over 10 years than 5 for the same reasons that 
retrofit costs are higher: the impacts from retrofits will occur later in the period because it will take time for 
customers to make decisions and implement them. 

 
RESULTS 

 
Detailed results for the Single Integrated version of this scenario (Scenario 1A) are presented in the following 
tables. 

 
 

18 No scenario-specific assumptions required 
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Table 16. Scenario 1A Benefit-Cost Ratios 

Ratio Type 5-Year Analysis 10-Year Analysis 

Direct and Indirect Costs and 
Benefits 

 
4.4 

 
3.8 

Direct Benefits and Costs 
only19 

 
6.8 

 
13.9 

 
In this scenario, total benefits outweigh total costs by over 4 to 1 (over 5 years) or almost 4 to 1 (over 10 
years). When analyzing direct benefits and costs only (excluding indirect considerations such as retrofits and 
program efficiencies, benefits outweigh the costs by almost 7 to 1 (over 5 years) or almost 14 to 1 (over 10 
years). 

 
Additional Results: 

 
Table 17. Scenario 1A Energy and GHG Cumulative Impacts 

Result 5-Year Analysis 10-Year Analysis 

Electricity Savings 311 GWh 1741 GWh 

Natural Gas Savings 1.65 PJ 8.67 PJ 

GHG Reductions 168 kt CO2e 947 kt CO2e 

To illustrate how the costs and benefits are distributed across stakeholder groups, we present the following 
tables. 

 
Table 18. Scenario 1A Costs by Stakeholder Groups (5-year horizon) 
 
 

Cost Component 

 
 

Cost Type 

Stakeholder Group  

Electricity 
Utility 

($) 

Natural 
Gas Utility 

($) 

 
Customers20 

($) 

 
Total 

($) 

Implementation (One-time 
setup and integration costs) Direct 3,380,494 539,754 - 3,920,248 

Operational Costs21 Direct 456,696 315,057 - 771,753 

Retrofit Costs Indirect - - 11,172,735 11,172,735 

Total  3,837,190 854,811 11,172,735 15,864,736 
 
 

19 Direct benefits and costs are a subset of total benefits and costs. However, the direct benefits and costs ratios are 
higher than the total ratios because the magnitude of benefits to costs is different for direct results than for total 
results. 
20 Includes all customer classes (Residential, Commercial, Industrial, and Institutional) 
21 Sum of net-present value of annual costs over the timeframe. 
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Table 19. Scenario 1A Benefits by Stakeholder Group (5-year horizon) 
 

Benefit 
Category 

 

Benefit Component 

 
Benefit 

Type 

Stakeholder Group 

C&I 
($) 

Industrial 
($) 

Other22 
($) 

Residential 
($) 

Utility 
($) 

Total 
($) 

 
 
 
 
 

Operational 
Efficiencies 

Customers’ Utility 
Consumption, Billing and 
Generation Data Process 
Efficiencies 

 

Direct 

 

10,144,702 

 

7,900 

 

5,308,456 

 

2,611,138 

 

- 

 

18,072,196 

Process Efficiencies 
(requirements) Direct 12,631,762 84,360 - - - 12,716,122 

Reduced Customer Care 
Efforts Indirect - - - - 1,082,114 

 

CDM/DSM Program 
Efficiencies and Innovation Indirect - - - - 893,384 

 

 
Energy 
Efficiency and 
Conservation 

Increased Conservation - 
Behavioural & Operational Indirect 9,753,339 14,529 - 1,645,898 - 11,413,765 

Increased Conservation - 
Retrofits Indirect 20,106,940 77,336 - 5,908,773 - 26,093,050 

 Total  52,636,743 184,125 5,308,456 10,165,809 1,975,478 70,270,631 
 
 
 
 
 
 
 
 
 
 

22 Other Stakeholders include third-party Energy Efficiency Consultants/Service Providers providing utility consumption monitoring services, energy 
assessments, and/or engineering services. 
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The table below provides an overview of the costs and benefits, in dollars, incorporated within the analysis 
of a Multi-Integrated Green Button implementation for electricity and natural gas utilities only. 

 
We note that all costs and benefits are the same as for the Single Integrated scenario except for the 
Implementation (one-time setup and integration) costs. This is why the scenarios are labelled 1A and 1B 
rather than as two different scenarios. 

 
Table 20. Scenario 1B Cost Details 

 
Cost Category 

 
Cost Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 

 
Scenario-Specific Assumptions 

 
 

 
Implementation (One- 
time setup and 
integration costs) 

 
 
 

 
Direct 

 
 
 

 
4,101,232 

 
 
 
 

4,105,74223 

The setup cost for the Multi- 
Integrated scenario assumes: 
• 5 independent platforms for 

the electricity sector 
• 1 platform for the natural gas 

sector (because there are so 
few utilities) 

• 5 platforms for the water 
utilities 

Operational Costs24 Direct 771,753 2,406,040  

Retrofit Costs Indirect 11,172,735 67,265,834  

Total  16,045,720 73,777,616  

 
While most costs are approximately double when comparing the 10-year period to the 5-year period, the 
retrofit costs are significantly higher over 10 years because individuals are less likely to undertake retrofits 
during the initial few years of Green Button. After implementation, customers will require time to receive 
their data, analyze it, determine next steps, and implement changes, which delays impacts from retrofits (on 
both the costs and benefits side) until later in the implementation period. 

 
 
 
 
 
 

23 Differences between the 5-year and 10-year Implementation Costs are an artefact of the mathematical function used 
to forecast implementation costs. The mathematical function forecasts the following rollout of Green Button through 
the first 5 years following enactment of the policy: 35%, 70%, 92%, 99%, 99.9%. 
24 Sum of net-present value of annual costs over the timeframe. 

SCENARIO 1B: MULTI-INTEGRATED HOSTED DMD/CMD (ELECTRICITY AND NAT URAL GAS 
UTILITIES ONLY) 
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Table 21. Scenario 1B Benefits Details25 

 
Benefit Category 

 
Benefit Component 

 
Benefit 

Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 
 
 
 

Operational 
Efficiencies 

Customers’ Utility Consumption, Billing and 
Generation Data Process Efficiencies Direct 18,072,196 60,083,680 

Process Efficiencies (Large Building Energy 
and Water Reporting and Benchmarking) Direct 12,716,122 25,688,618 

Reduced Customer Care Efforts Indirect 1,082,114 2,455,960 

CDM/DSM Program Efficiencies and 
Innovation Indirect 893,384 2,027,619 

 
Energy Efficiency 
and Conservation 

Increased Conservation - Behavioural & 
Operational Indirect 11,413,765 57,765,514 

Increased Conservation - Retrofits Indirect 26,093,050 134,153,770 

 Total  70,270,632 282,175,160 

Benefits from improvement in customers’ processes for accessing, cleaning, consolidating, analyzing, and 
reporting on their utility consumption, billing and generation data are significantly higher over 10 years than 
over 5 years. During the initial period following enactment of the policy, customers with a direct interest 
towards simplified access to building consumption data (because they already go through the process of 
accessing of requesting access to their consumption data in electronic format) are assumed to take advantage 
of Green Button features. During the next 5-year period, increased usage of Green Button is forecasted, 
leading to an increase in annual benefit. 

 
Benefits resulting from retrofits are also significantly higher over 10 years than 5 for the same reasons that 
retrofit costs are higher: the impacts from retrofits will occur later in the period because it will take time for 
customers to make decisions and implement them. 

 
The remaining benefits are approximately double when comparing a 10-year horizon to a 5-year horizon, 
meaning that a relatively steady and regular pace of benefits are incurred each year. 

 
 

RESULTS 
 

Detailed results for the Multi-Integrated version of this scenario (Scenario 1B) are presented in the following 
tables. 

 

 
 

25 No scenario-specific assumptions required 
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Benefit-Cost Ratios: 
 

Table 22. Scenario 1B Benefit-Cost Ratios 
 

Ratio Type 5-Year Analysis 10-Year Analysis 

Direct and Indirect Costs and 
Benefits 

 
4.4 

 
3.8 

Direct Benefits and Costs only26 6.8 13.6 

 
ADDITIONAL RESULTS: 

 
Table 23. Scenario 1B Energy and GHG Cumulative Impacts 

Result 5-Year Analysis 10-Year Analysis 

Electricity Savings 311 GWh 1741 GWh 

Natural Gas Savings 1.65 PJ 8.67 PJ 

GHG Reductions 168 kt CO2e 947 kt CO2e 
 

Note that the energy and GHG impacts are identical to Scenario 1A, as the only differences between the two 
scenarios are in the costs; there are no differences in the benefits. 

 
To illustrate how the costs and benefits are distributed across stakeholder groups, we present the following 
tables. 

 
Table 24. Scenario 1B Costs by Stakeholder Group (5-year horizon) 
 
 

Cost Category 

 

Cost 
Type 

Stakeholder Group  

Electricity 
Utility 

($) 

Natural Gas 
Utility 

($) 

 
Customers27 

($) 

 
Total 

($) 

Implementation (One-time 
setup and integration costs) Direct 3,561,478 539,754 - 4,101,232 

Operational Costs28 Direct 456,696 315,056 - 771,752 

Retrofit Costs Indirect - - 11,172,735 11,172,735 

Total  4,018,174 854,810.5 11,172,735 16,045,720 
 

 
26 Direct benefits and costs are a subset of total benefits and costs. However, the direct benefits and costs ratios are 
higher than the total ratios because the magnitude of benefits to costs is different for direct results than for total 
results. 
27 Includes all customer classes (Residential, Commercial, Industrial, and Institutional) 
28 Sum of net-present value of annual costs over the timeframe. 
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Table 25. Scenario 1B Benefits by Stakeholder Group (5-year horizon) 
 

Benefit 
Category 

 

Benefit Component 

 
Benefit 

Type 

Stakeholder Group 

C&I 
($) 

Industrial 
($) 

Other29 
($) 

Residential 
($) 

Utility 
($) 

Total 
($) 

 
 
 
 

Operational 
Efficiencies 

Customers’ Utility Consumption, 
Billing and Generation Data 
Process Efficiencies 

 
Direct 

 
10,144,702 

 
7,900 

 
5,308,456 

 
2,611,138 

 
- 

 
18,072,196 

Process Efficiencies 
(requirements) Direct 12,631,762 84,360 - - - 12,716,122 

Reduced Customer Care Efforts Indirect - - - - 1,082,114 1,082,114 

CDM/DSM Program Efficiencies 
and Innovation Indirect - - - - 893,384 893,384 

Energy 
Efficiency 
and 
Conservation 

Increased Conservation - 
Behavioural & Operational Indirect 9,753,339 14,529 - 1,645,898 - 11,413,765 

Increased Conservation - 
Retrofits Indirect 20,106,940 77,336 - 5,908,773 - 26,093,050 

 Total  52,636,743 184,125 5,308,456 10,165,809 1,975,498 70,270,632 
 
 
 
 
 
 
 
 
 
 
 
 
 

29 Other Stakeholders include third-party Energy Efficiency Consultants/Service Providers providing utility consumption monitoring services, energy 
assessments, and/or engineering services. 
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The second key scenario assumes that all of Ontario’s metered electricity, natural gas and water utilities would 
implement Green Button Download My Data (DMD) and Connect My Data (CMD) for all their customers. The 
implementation could occur with either a single hosted Software as a Service provider providing the service 
for all utilities (Single Integrated) or a small group of Software as a Service providers serving the market 
through a limited number of platforms shared by multiple utilities (Multi-Integrated). 

 

As with Scenario 1A and 1B (for Electricity and Natural Gas utilities only), the key distinction between these 
scenarios lies in the number of independent Green Button Platforms included in the analysis (i.e., Single 
Integrated (3) and Multi-Integrated (12). The difference in the number of platforms included in the analysis 
translates to a cost reduction for the Single Integrated Scenario compared to the Multi-Integrated scenario. 
On the benefits side, there are no differences between the two, as there is no evidence that the number of 
independent Green Button platforms would modify the nature and/or value of the benefits generated by 
Green Button CMD. 

 
The benefit-cost ratios for these scenarios indicate they are cost-effective, albeit to a lesser extent than the 
electricity and natural gas-only scenarios. The lower benefit-to-cost ratio is primarily driven by: 

 

• Higher setup and integration costs required by the large number of water utilities in the province 
(because each utility requires its own setup costs). 

• A lower benefit for water utility customers than for electricity and natural gas customers relating to 
conservation and access to billing and generation data. Specifically, customers consider access to their 
water consumption and billing data to be of less value than access to their electricity and natural gas 
data, and they are less concerned about conservation opportunities. This lower level of concern 
results in fewer benefits when Green Button is implemented for water utilities. 

 

These two factors considerably reduce the value proposition of this scenario from a purely numbers-based 
perspective. As noted above, however, additional considerations not included in the quantitative analysis may 
be equally important and should inform part of the Ministry’s policy. 

 
Additional synergies that reduce set-up and integration costs could have a profound impact on the result of 
this analysis, considering they would apply to a much higher number of utilities. For example, if only the largest 
water utilities were included in the implementation (the 37 largest utilities serve approximately 78% of 
Ontario’s population), it would reduce the number of implementations drastically. Another example would 
be to set up a water-focused task force to explore options that reduce integration costs for small utilities. 

SCENARIO 2: SINGLE INTEGRATED/MULTI-INTEGRATED HOSTED DMD/CMD: ELECTRICITY, 
NATURAL GAS AND WATER 
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The table below provides an overview of the costs and benefits, in dollars, incorporated within the analysis 
of a Single Integrated Green Button implementation for all utility types. 

 
Table 26. Scenario 2A Cost Details 

 
Cost Category 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 

 
Scenario-Specific Assumptions 

 
 

Implementation (One-time 
setup and integration costs) 

 
 

30,408,975 

 
 

30,442,411 

The setup cost for the Single Integrated 
scenario assumes one setup cost per 
utility type. This is based on input from a 
SaaS provider that indicated a cost per 
addition of utility type and was selected to 
provide a conservative estimate. 

Operational Costs30 1,225,917 3,822,160  

Retrofit Costs 13,290,836 79,923,128  

Total 44,925,728 114,187,699  

 
 

As indicated above, implementation and operational costs are significantly higher because of the number of 
water utilities: 590 utilities are included in this scenario (of which 515 are water utilities), compared with 75 
in Scenarios 1A and 1B. The number of utilities translates into a multiplication of these costs. 

 
10- year costs are significantly higher than 5-year costs for the same reasons as Scenarios 1A and 1B: 
individuals are less likely to undertake retrofits during the initial few years of Green Button. After 
implementation, customers will require time to receive their data, analyze it, determine next steps, and 
implement changes, which delays impacts from retrofits (on both the costs and benefits side) until later in the 
implementation period. 

 
 
 
 
 
 
 
 
 
 
 
 
 

30 Sum of net-present value of annual costs over the timeframe. 

SCENARIO 2A: SINGLE INTEGRATED HOSTED DMD/CMD (ALL UTILITY T YPES) 
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Table 27. Scenario 2A Benefits Details31 

Benefit 
Category 

 
Benefit Component Benefit 

Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 
 
 
 

Operational 
Efficiencies 

Customers’ Utility Consumption, Billing and 
Generation Data Process Efficiencies Direct 25,228,276 78,289,889 

Process Efficiencies (Large Building Energy and 
Water Reporting and Benchmarking) Direct 14,835,476 29,970,054 

Reduced Customer Care Efforts Indirect 1,639,242 3,720,413 

CDM/DSM Program Efficiencies and Innovation Indirect 1,712,222 4,609,824 

Energy 
Efficiency 
and 
Conservation 

Increased Conservation - Behavioural & 
Operational Indirect 

 
14,071,675 71,530,678 

Increased Conservation - Retrofits Indirect 26,802,103 137,226,936 

 Total  84,288,994 325,347,793 

 

Benefits from improvement in customers’ processes for accessing, cleaning, consolidating, analyzing, and 
reporting on their utility consumption, billing and generation data are significantly higher over 10 years than 
over 5 years. During the initial period following enactment of the policy, customers with a direct interest 
towards simplified access to building consumption data (because they already go through the process of 
accessing of requesting access to their consumption data in electronic format) are assumed to take advantage 
of Green Button features. During the next 5-year period, increased usage of Green Button is forecasted, 
leading to an increase in annual benefit. 

 
Benefits from increased conservation (retrofits and behavioural) are only marginally larger in this scenario 
than in Scenarios 1A and 1B because our research indicated that water conservation is not a primary concern 
for customers, who are more likely to invest in electricity and natural gas conservation. 

 
 

RESULTS 
 

Detailed results for the Single Integrated version of this scenario (Scenario 1B) are presented in the following 
tables. 

 
 
 
 
 

 
31 No scenario-specific assumptions required 
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Table 28. Scenario 2A Benefit-Cost Ratios 

Ratio Type 5-Year Analysis 10-Year Analysis 

Direct and Indirect Costs and 
Benefits 

 
1.9 

 
2.8 

Direct Benefits and Costs only32 1.3 3.3 
 
 

Scenario 2A, in which water utilities have been added to the analysis for a Single Integrated Hosted solution 
of both DMD and CMD, is cost effective when considering total costs and benefits. 

 
While the analysis shows that considering direct costs and benefits only (i.e., excluding actions that are only 
indirectly resulting from a Green Button implementation, such as energy efficiency and conservation retrofits) 
is also cost-effective, the 5-year analysis is close enough to 1 (i.e., the benefits do not substantially outweigh 
the costs) that we cannot be confident in that particular result, since the data inputs and considerations are 
not granular enough to assume results close to 1 are definitely cost-effective. 

 

However, we note that the analysis was designed to be conservative, in that we intentionally used mid-to-low 
range estimates of benefits, and mid-to-high ranges of costs, in order to provide as rigorous an analysis as 
possible within the scope of the work. 

 
 

ADDITIONAL RESULTS: 
 

Table 29. Scenario 2A Energy and GHG Cumulative Impacts 

Result 5-Year Analysis 10-Year Analysis 

Electricity Savings 311 GWh 1741 GWh 

Natural Gas Savings 1.65 PJ 8.67 PJ 

Water 1,567,203 m3 8,466,860 m3 

GHG Reductions 168 kt CO2e 947 kt CO2e 
 
 

To illustrate how the costs and benefits are distributed across stakeholder groups, we present the following 
tables. 

 
 
 
 
 

 
32 Direct benefits and costs are a subset of total benefits and costs. However, the direct benefits and costs ratios are 
higher than the total ratios because the magnitude of benefits to costs is different for direct results than for total 
results. 
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Table 30. Scenario 2A Costs by Stakeholder Group (5-year horizon) 
 

Cost Category 

 

Cost Type 

Stakeholder Group 
Electricity 

Utility 
($) 

Natural Gas 
Utility 

($) 

 
Water Utility 

($) 

 
Customers 

($) 

 
Total 

($) 
Implementation (One-time setup and integration costs) Direct 3,380,494 539,754 26,488,727 - 30,408,975 
Operational Costs33 Direct 456,696 315,057 454,164 - 1,225,917 
Retrofit Costs Indirect - - - 13,290,836 13,290,836 
Total  3,837,190 854,811 26,942,892 13,290,836 44,925,729 

 
Table 31. Scenario 2A Benefits by Stakeholder Group (5-year horizon) 
 

Benefit 
Category 

 
Benefit Component 

 
Benefit 

Type 

Stakeholder Group 

C&I 
($) 

Industrial 
($) 

Other34 
($) 

Residential 
($) 

Utility 
($) 

Total 
($) 

 
 
 
Operational 
Efficiencies 

Customers’ Utility Consumption, Billing 
and Generation Data Process Efficiencies Direct 12,285,408 9,875 10,038,462 2,894,531 - 25,228,276 

Process Efficiencies Direct 14,737,056 98,420 - - - 14,835,476 

Reduced Customer Care Efforts Indirect - - - - 1,639,242 1,639,242 

CDM/DSM Program Efficiencies and 
Innovation Indirect - - - - 1,712,222 1,712,222 

Energy 
Efficiency 
and 
Conservation 

Increased Conservation - Behavioural & 
Operational Indirect 12,407,375 18,403 - 1,645,898 - 14,071,675 

Increased Conservation - Retrofits Indirect 20,106,940 77,336 - 6,617,826 - 26,802,103 

 Total  59,536,779 204,035 10,038,462 11,158,255 3,351,464 84,288,994 
 
 

33 Sum of net-present value of annual costs over the timeframe. 
34 Other Stakeholders include third-party Energy Efficiency Consultants/Service Providers providing utility consumption monitoring services, energy 
assessments, and/or engineering services. 
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The table below provides an overview of the costs and benefits, in dollars, incorporated within the analysis of 
a Multi-Integrated Green Button implementation for electricity and natural gas utilities only. 

 
Table 32. Scenario 2B Cost Details 

 
Cost Category Cost 

Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 

 
Scenario-Specific Assumptions 

 
 
 

Implementation (One- 
time setup and 
integration costs) 

 
 
 
 

Direct 

 
 
 
 

31,338,419 

 
 
 
 

31,372,876 

The setup cost for the Multi- 
Integrated scenario assumes: 
• 5 independent platforms for the 

electricity sector 
• 1 platform for the natural gas 

sector (because there are so few 
utilities) 

• 5 platforms for the water utilities 

Operational Costs35 Direct 1,225,917 3,822,160  

Retrofit Costs Indirect 13,290,836 79,923,128  

Total  45,855,172 115,118,164  

 
 

The costs are the same in this scenario as for the Single Integrated (All Utilities) scenario except for the 
Implementation (one-time setup and integration) costs. This is because the only assumptions that changed 
for the Multi-Integrated Scenario were the number of platforms (12 compared to 3), which then increased 
the platform setup and integration costs. All other assumptions remain the same. This is why the scenarios 
are labelled 2A and 2B rather than as two different scenarios. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

35 Sum of net-present value of annual costs over the timeframe. 

SCENARIO 2B: MULTI-INTEGRATED HOSTED DMD/CMD (ALL UTILITY TY PES) 
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Table 33. Scenario 2B Benefits Details36 

 
Benefit Category 

 
Benefit Component 

 
Benefit Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 
 
 

 
Operational 
Efficiencies 

Customers’ Utility Consumption, 
Billing and Generation Data Process 
Efficiencies 

 
Direct 

 
25,228,276 

 
78,289,889 

Process Efficiencies Direct 14,835,476 29,970,054 

Reduced Customer Care Efforts Indirect 1,639,242 3,720,413 

CDM/DSM Program Efficiencies and 
Innovation Indirect 1,712,222 4,609,824 

 
Energy Efficiency 
and Conservation 

Increased Conservation - 
Behavioural & Operational Indirect 14,071,675 71,530,678 

Increased Conservation - Retrofits Indirect 26,802,103 137,226,936 
 Total  84,288,994 325,347,793 

The benefits for this Scenario are identical to those in the Single Integrated (All Utilities) Scenario, as our 
research indicated the benefits would not differ based on the number of platforms implemented. 

 
RESULTS 

 
Detailed results for the Multi-Integrated version of this scenario (Scenario 2B) are presented in the following 
tables. 

 
Table 34. Scenario 2B Benefit-Cost Ratios 

Ratio Type 5-Year Analysis 10-Year Analysis 

Total 1.8 2.8 

Direct Benefits and Costs only37 1.3 3.3 
 

The results for this scenario are identical to the results for the Single Integrated scenario (2A) because the 
difference between the two are only related to the costs for developing 12 platforms (for Multi-Integrated) 
rather than 5 platforms (for Single Integrated). These costs are minimal compared to the overall costs, so the 
difference is eliminated through rounding the numbers to one decimal place. In other words, it is insignificant. 

 
 
 

36 No scenario-specific assumptions required 
37 Direct benefits and costs are a subset of total benefits and costs. However, the direct benefits and costs ratios are 
higher than the total ratios because the magnitude of benefits to costs is different for direct results than for total 
results. 
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ADDITIONAL RESULTS: 
 

Table 35. Scenario 2B Energy and GHG Cumulative Impacts 

Result 5-Year Analysis 10-Year Analysis 

Electricity Savings 311 GWh 1741 GWh 

Natural Gas Savings 1.65 PJ 8.67 PJ 

Water 1,567,203 m3 8,466,860 m3 

GHG Reductions 168 kt CO2e 947 kt CO2e 
 
 

To illustrate how the costs and benefits are distributed across stakeholder groups, we present the following 
tables. 

 

 
Table 36. Scenario 2B Costs by Stakeholder Group (5-year horizon) 
 
 

Cost Category 

 
Cost 
Type 

Stakeholder Group 

Electricity 
Utility 

($) 

Natural Gas 
Utility 

($) 

Water 
Utility 

($) 

 
Customers 

($) 

 
Total 

($) 

Implementation (One- 
time setup and 
integration costs) 

 
Direct 

 
3,561,478 

 
539,754 

 
27,237,186 

 
- 

 
31,338,419 

Operational Costs38 Direct 456,696 315,057 454,164 - 1,225,917 

Retrofit Costs Indirect - - - 13,290,836 13,290,836 

Total  4,018,174 854,811 27,691,351 13,290,836 45,855,172 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

38 Sum of net-present value of annual costs over the timeframe. 
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Table 37. Scenario 2B Benefits by Stakeholder Group (5-year horizon) 

 
Benefit Category 

 
Benefit Component 

 
Benefit 

Type 

Stakeholder Group 

C&I 
($) 

Industrial 
($) 

Other 
($) 

Residential 
($) 

Utility 
($) 

Total 
($) 

 
 

 
Operational 
Efficiencies 

Customers’ Utility Consumption, 
Billing and Generation Data 
Process Efficiencies 

 
Direct 

 
12,285,408 

 
9,875 

 
10,038,462 

 
2,894,531 

 
- 
 

25,228,276 

Process Efficiencies Direct 14,737,056 98,420 - - - 14,835,476 

Reduced Customer Care Efforts Indirect - - - - 1,639,242 1,639,242 

CDM/DSM Program Efficiencies 
and Innovation Indirect - - - - 1,712,222 1,712,222 

 
Energy Efficiency 
and 
Conservation 

Increased Conservation - 
Behavioural & Operational Indirect 12,407,375 18,403 - 1,645,898 - 14,071,675 

Increased Conservation - 
Retrofits Indirect 20,106,940 77,336 - 6,617,826 - 26,802,103 

 Total  59,536,779 204,035 10,038,462 11,158,255 3,351,464 84,288,994 
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The tables on the following pages provide an overview of the total costs (in dollars) by key scenario, over five- 
and ten-year timeframes as well as subsequent breakouts of direct and indirect costs. 

 
We note that these costs are high level and used to generate comparisons between potential scenarios; they 
are not implementation-level cost estimates. 
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FIVE-YEAR HORIZON 
 

Table 38. Total Benefits and Costs, Combining Direct and Indirect (5-year horizon) 
 

5 Years 

 
Single Integrated Hosted Multi-Integrated 

Hosted 
Non-Integrated 

Hosted 

 
In-House 

Benefits Costs Benefits Costs Benefits Costs Benefits Costs 

Electricity $54,348,157 $13,239,659 $54,348,157 $13,420,643 $54,348,157 $15,353,563 $54,348,157 $17,153,013 

Electricity and 
Natural Gas 

 
$70,270,632 

 
$15,864,736 

 
$70, 270,632 

 
$16,045,720 

 
$70, 270,632 

 
$18,255,315 

 
$70, 270,632 

 
$20,133,528 

Electricity, 
Natural Gas, 
and Water 

 
$84,288,994 

 
$44,925,729 

 
$84, 288,994 

 
$45,855,172 

 
$84, 288,994 

 
$59,527,055 

 
$84, 288,994 

 
$73,435,858 
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Table 39. Breakout of Direct and Indirect Benefits and Costs, Single- and Multi-Integrated (5-year horizon) 

 
5 Years 

Single Integrated Hosted Multi-Integrated Hosted 

Benefits Costs Benefits Costs 

 Direct Indirect Direct Indirect Direct Indirect Direct Indirect 

Electricity $24,638,139 $29,710,018 $3,837,190 $9,402,468 $24,638,139 $29,710,018 $4,018,174 $9,402,468 

Electricity and 
Natural Gas 

 
$31,903,633 

 
$38,366,999 

 
$4,692,001 

 
$11,172,735 

 
$31,903,633 

 
$38,366,999 

 
$4,872,985 

 
$11,172,735 

Electricity, Natural 
Gas, and Water 

 
$42,555,032 

 
$41,733,962 

 
$31,634,892 

 
$13,290,836 

 
$42,555,032 

 
$41,733,962 

 
$32,564,336 

 
$13,290,836 

 
 

Table 40. Breakout of Direct and Indirect Benefits and Costs, Non-Integrated and In-House (5-year horizon) 
 

5 Years 
Non-Integrated Hosted In-House 

Benefits Costs Benefits Costs 

 Direct Indirect Direct Indirect Direct Indirect Direct Indirect 
 

Electricity 
 

$24,638,139 
 

$29,710,018 
 

$5,951,095 
 

$9,402,468 
 

$24,638,139 
 

$29,710,018 
 

$7,750,544 
 

$9,402,468 

Electricity and 
Natural Gas 

 
$31,903,633 

 
$38,366,999 

 
$7,082,579 

 
$11,172,735 

 
$31,903,633 

 
$38,366,999 

 
$8,960,793 

 
$11,172,735 

Electricity, 
Natural Gas, and 
Water 

 
$42,555,032 

 
$41,733,962 

 
$46,236,219 

 
$13,290,836 

 
$42,555,032 

 
$41,733,962 

 
$60,145,022 

 
$13,290,836 
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TEN-YEAR HORIZON 
 

Table 41. Total Benefits and Costs, Combining Direct and Indirect (10-year horizon) 
 
 

10 Years 

Single Integrated 
Hosted 

Multi-Integrated 
Hosted 

Non-Integrated 
Hosted 

 
In-House 

Benefits Costs Benefits Costs Benefits Costs Benefits Costs 

 
Electricity 

 
$220,141,043 

 
$60,938,670 

 
$220,141,043 

 
$61,119,853 

 
$220,141,043 

 
$63,155,925 

 
$220,141,043 

 
$65,199,079 

Electricity and 
Natural Gas 

 
$282,267,635 

 
$73,635,939 

 
$282,267,635 

 
$73,777,616 

 
$282,267,635 

 
$76,187,875 

 
$282,267,635 

 
$78,477,384 

Electricity, 
Natural Gas, and 
Water 

 
$325,440,269 

 
$114,227,205 

 
$325,440,269 

 
$115,118,165 

 
$325,440,269 

 
$129,204,994 

 
$325,440,269 

 
$143,778,684 
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Table 42. Breakout of Direct and Indirect Benefits and Costs, Single and Multi-Integrated (10-year horizon) 
 

10 Years 
Single Integrated Hosted Multi-Integrated Hosted 

Benefits Costs Benefits Costs 

 Direct Indirect Direct Indirect Direct Indirect Direct Indirect 

Electricity $68,380,297 $151,760,747 $4,808,314 $56,130,356 $68,380,297 $151,760,747 $4,989,497 $56,130,356 

Electricity and 
Natural Gas 

 
$88,303,608 

 
$193,871,551 

 
$6,330,599 

 
$67,265,834 

 
$88,303,608 

 
$193,871,551 

 
$6,511,782 

 
$67,265,834 

Electricity, Natural 
Gas, and Water 

 
$114,637,912 

 
$210,709,882 

 
$34,264,571 

 
$79,923,128 

 
$114,637,912 

 
$210,709,882 

 
$35,195,036 

 
$79,923,128 

 
 

Table 43. Breakout of Direct and Indirect Benefits and Costs, Non-Integrated and In-House (10-year horizon) 

 
10 Years 

Non-Integrated Hosted In-House 

Benefits Costs Benefits Costs 

 Direct Indirect Direct Indirect Direct Indirect Direct Indirect 

Electricity $68,380,297 $151,760,747 $7,166,269 $56,130,356 $68,380,297 $151,760,747 $9,209,423 $56,130,356 

Electricity and 
Natural Gas 

 
$88,303,608 

 
$193,871,551 

 
$9,132,166 

 
$67,265,834 

 
$88,303,608 

 
$193,871,551 

 
$11,420,804 

 
$67,265,834 

Electricity, Natural 
Gas, and Water 

 
$114,637,912 

 
$210,709,882 

 
$49,530,676 

 
$79,923,128 

 
$114,637,912 

 
$210,709,882 

 
$64,103,496 

 
$79,923,128 
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In addition to the purely numerical analysis presented above, Green Button provides additional benefits 
to customers, utilities and the Government. Benefits that were minimal, could not be quantified or 
estimated due to a lack of data, or could not be robustly or clearly attributed to Green Button were 
excluded from the analysis presented above. However, this does not mean they are not important 
considerations. 

 
We recommend the Ministry’s use the quantitative analysis provided above to inform its proposal. 
However, the proposal should not be limited to this assessment; qualitative benefits should also be 
considered. The following are benefits related to Green Button that were confirmed by our research but 
were not included in the quantitative analysis for the reasons explained above: 

 
 Increased energy efficiency awareness/education: Customers benefit from increased awareness 

about energy efficiency and utilities benefit from opportunities to educate their customers through 
Green Button applications. While some of these benefits are quantified through increased 
conservation efforts resulting from access to data, our research indicates additional opportunities 
exist that would result in higher benefits were they able to be quantified or confirmed. 

 
 Increased real estate value: Access to data about utility costs for buildings (homes and commercial 

buildings) can increase real estate value when these buildings are for sale. However, this value tends 
to increase over time, as the market becomes attuned to looking for, and basing decisions on, this 
type of information. For this reason, the benefits would not be material in the early years. In addition, 
they would not be material because they would be a subset (of buildings sold on the market) of a 
subset (of buildings that had retrofits resulting from Green Button). In addition, while initiatives such 
as Home Energy Rating and Disclosure are being examined and planned in Ontario, without an 
immediate launch, owners will not be required to provide this information, leading to even lower 
potential benefits due to lack of consistency until programs launch. For this reason, we were not able 
to estimate the impacts, and we expect them to be minimal in the early years. However, over time, 
we suggest these benefits will play a larger role in overall Green Button benefits. 

 
 Increased customer satisfaction: While increased customer satisfaction as a result of customers 

understanding their utility consumption and changes to bills can be quantified in terms of survey scale 
results, it is difficult to convert this satisfaction to dollars saved on the part of utilities. There is not an 
automatic, direct link between customer satisfaction and reduced customer care centre calls, for 
example. Therefore, we were not able to include this benefit in the quantified analysis. Nevertheless, 
it can be an important benefit to utilities at a qualitative level. 

 
 Innovation in CDM/DSM programs: Future CDM/DSM programs being developed as a result of Green 

Button Connect My Data, including to assist with Pay-for-Performance program design, are a very real 

QUALITATIVE BENEFITS 
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possibility of a province-wide implementation of Green Button. We therefore included a token 
amount as an indirect benefit; however, it is not significant and not to the extent that could be 
expected for the following reasons: 

 
o We did not have enough data to suggest the magnitude of such programs (either in terms of 

costs or savings). 
o Concerned about the risk of relying on behavioural change to achieve their 2020 targets, 

electricity utilities were clear they were not specifically planning to design these programs in 
the near future. 

o There is the potential for evaluation efficiencies related to easier, real-time access to 
consistent, machine-readable data; however, while utilities admitted this potential existed, 
they could not see how it could be executed. 

 
We therefore believe there are benefits of CDM/DSM program innovation resulting from Green 
Button, but we were not able to quantify them to a great extent in the analysis. 

 

 Supporting government policy objectives: An important benefit of Green Button is its ability to 
support government policy objectives, including helping to reduce fossil fuel emissions from 
enhanced customer access to utility data (as stated in Ontario’s Climate Change Action Plan). Another 
example is the Minister’s directive to the Ontario Energy Board to provide guidance and expectations 
to utilities within three parameters, one of which is customer control (defined as “providing the 
customer with increased information and tools to promote conservation of electricity”. 39 The Board 
highlights Green Button as an example for utilities to provide consumption data to their customers in 
a user-friendly format in order to achieve customer control objectives. Green Button is able to support 
these, and other similar objectives. However, the quantified dollar value cannot be estimated and is 
therefore addressed qualitatively only. 

 
 Economic development and innovation (i.e., improved access to North American market, 

supporting development of innovative services): Third-party solution providers/application 
developers indicated that a province-wide implementation of Green Button would provide them with 
an important opportunity to develop applications that could be used in a broader North American 
market and support the development of innovative services. In addition, customer access to data 
could result in job creation and positive economic impact in Ontario (through increased demand for 
consultant/service provider services, greater efficiencies in existing organizations, etc.). While some 
of these benefits can be quantified, to do so requires a great number of assumptions that we believed 
would reduce the robustness and validity of the outputs. We therefore elected to exclude them from 
the model and address them qualitatively. 

 
 
 
 

39 Ontario Energy Board. 2013. Supplemental Report on Smart Grid. EB-2011-0004. February 11, 2013. 
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Dunsky’s cost-benefit analysis of mandating Green Button in Ontario, conducted for Ontario’s Ministry of 
Energy, was designed to assess the cost-effectiveness of implementing Green Button across a range of 
scenarios, with variables focused on: 

 
 Green Button Options: DMD only or DMD/CMD; 
 Utility Type: Electricity, Natural Gas, Water; and 
 Implementation Type: Single Integrated (Hosted), Multi-Integrated (Hosted), Non-Integrated 

(Hosted), In-House. 
 

To develop inputs and obtain feedback on the results of the analysis, we consulted a broad range of 
stakeholders, including utilities, customers, government and intra-sector organizations, third-party 
service providers, and non-profit groups and associations. 

 
The results of our analysis indicate that implementing Green Button in Ontario will be cost-effective from 
a societal standpoint. When focusing purely on the numbers, implementing Green Button DMD/CMD 
across electricity and natural gas utilities is the most cost-effective path forward. 

 
Adding water utilities to the implementation is also a cost-effective scenario from a societal standpoint 
under a single-integrated or multi-integrated model. However, this is primarily based on the benefits from 
electricity and natural gas outweighing the costs of implementing Green Button for water. In other words, 
implementing Green Button for water utilities in and of themselves is generally not cost-effective, because 
the costs outweigh the benefits when considering water on its own. 

 
In addition, implementing Green Button Connect My Data (CMD) in conjunction with Download My Data 
(DMD) provides the greatest benefits, and a single-integrated or multi-integrated implementation (with 
one, or a limited number of Green Button platforms for each utility type) is the most cost-effective 
implementation type, with negligible differences in results between the two. 

 
We note that our analysis was high-level and designed to assess whether or not benefits outweighed the 
costs of a Green Button implementation. It does not contain enough granularity to assess actual 
implementation costs. Qualitative considerations such as such as increases in awareness of energy 
efficiency, real estate value, customer satisfaction, and CDM/DSM program innovation, and economic 
development and innovation, as well as support for government policy objectives would also increase the 
value of a Green Button implementation. They have not, however, been included within the quantitative 
analysis. For these reasons, any of the scenarios included in this report should be considered valid outputs 
to assist the Ministry in moving forward with a proposal for a Green Button implementation in Ontario. 

CONCLUSION 
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APPENDIX A: COST-BENEFIT ANALYSIS RESULTS STAKEHOLDER PRESENTATION 

DE 19-197 Pre-Hearing Memorandum 
May 27, 2022 
Attachment A

72 of 163



ONTARIO GREEN BUTTON 
COST-BENEFIT ANALYSIS 

Results 
 

JULY 2016 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.dunsky.com 
(514) 504-9030 | info@dunsky.com 

DE 19-197 Pre-Hearing Memorandum 
May 27, 2022 
Attachment A

73 of 163

http://www.dunsky.com/
http://www.dunsky.com/
mailto:info@dunsky.com
mailto:info@dunsky.com


DUNSKY:OVERVIEW 
 

CLIENTS (partial list) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXPERTISE 
 Energy efficiency and 

demand-side management 
 Renewable energy and 

emerging technologies 
 Greenhouse gas reductions 

SERVICES 
 Design and evaluation of 

programs, plans and policies 
 Strategic and regulatory 

support 
 Technical support and analysis 

CLIENTELE 
 Utilities 
 Governments 
 Solution Providers 
 Large consumers 
 Non-profits 
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Overview and 
 

Assumptions and 
 

Cost-Benefit Analysis 
 

Appendice
 

 
 
 

TABLE OF CONTENTS 
 
 
 
 
 

Overview and Methodology 
 
 
 

Assumptions and Considerations 
 
 
 
 

Cost-Benefit Analysis Results 
 
 
 
 

Appendices 
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 Objective: 
 Assess the impacts of implementing Green Button in Ontario 

across a range of potential scenarios to help inform the 
Ministry of Energy’s Green Button proposal. 

 
 

 
March/ 

April 

• Stakeholder consultations (focus groups) to introduce Green Button and to understand 
stakeholder data requirements and areas of benefits. 

 

 

April/ 
May 

 
 

June 

• Interviews with identified stakeholders to gather information on costs and benefits related 
to Green Button implementation. 

 

• Surveyed utilities and hosted Software as a Service (SaaS) Green Button implementation 
providers to help quantify costs and benefits. 

• Additional secondary research to develop assumptions and gather data for additional costs 
and benefits. 
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COST-BENEFIT ANALYSIS METHODOLOGY 

1. Stakeholder Consultations 

2. Primary and Secondary Research 

3. Inputs and Assumptions 

4. Implementation Scenarios 

4. Scenario Analysis 
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QUANTITATIVE 
Direct (Layer 1A) Indirect (Layer 2A) 

QUALITATIVE 
(Layer 2B) 

• Benefits and costs are a 
direct result of Green 
Button implementation 

• Monetary value can be 
estimated based on 
available information 

• Indirect consequence of 
Green Button 
implementation 

• Require an additional 
external influence or 
decision point in order to 
materialize 

• Monetary value can be 
estimated based on 
available information 

• Not included in Cost-Benefit 
Model 

• Reported as “additional costs/ 
benefits” 

• Used in overall analysis and 
policy recommendations 

 

COSTS & BENEFITS – CATEGORIZATION 
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 Quantitative categories included in the cost-benefit analysis are presented below. 
 The analysis is conservative. 

   Benefits that were minimal, could not be quantified or estimated, or could not be attributed clearly 
to Green Button were excluded or included in the qualitative benefits. 

 
Item Impacted 

Groups* Category 

 
 

Costs 

 
• Implementation – one-time set-up costs (platform development and 

utility integration) 

Hosted SaaS GB 
Implementation 
Providers, 
Utilities 

 
Direct, Quantified 

• Operational - annual Utilities Direct, Quantified 
• Energy efficiency retrofits Customers Indirect, Quantified 

 
 
 
 

Benefits 
(Quantified) 

• Resource and time efficiencies due to simplified process and standard 
format related to accessing data (i.e., for internal or external 
monitoring, or benchmarking requirements) 

• Included for customers/service providers currently monitoring and 
benchmarking, and for new customer requirements resulting from Bill 
135 

 
 
Customers, 
Service Providers 

 

 
Direct, Quantified 

• Increased energy efficiency and conservation (behavioural, operational, 
retrofit), both within and outside of existing CDM/DSM programs Customers** Indirect, Quantified 

• Reduced customer care effort Utilities Indirect, Quantified 
• CDM/DSM program efficiencies and innovations Utilities Indirect, Quantified 

*Groups to which costs and benefits are assigned. 
**Benefits are assigned to end-users only (not utilities) to avoid double-counting. 
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 Qualitative categories are presented below but were not 
included in the cost-benefit analysis calculations. 

 
 
 
 

 
Item Impacted 

Groups* Category 

 
 
 

 
Benefits 
(Not 
Quantified) 

Increased energy efficiency awareness/education Customers, Utilities Direct, Qualitative 

Increased real estate value Customers Direct, Qualitative 

Increased customer satisfaction Utilities Direct, Qualitative 

Innovation in CDM/DSM programs Utilities Direct, Qualitative 

Supporting government policy objectives Utilities, Government Direct, Qualitative 

Economic development and innovation (i.e., improved access 
to North American market, supporting development of 
innovative services) 

Service Providers, 
Government 

 
Direct, Qualitative 

 
 
 

*Groups to which costs and benefits are assigned. 
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 Setup Costs 
 Setup costs are mostly influenced by the utility’s integration services.* 
 For utility types with a significant number of individual utilities (e.g., 

water and electricity), the number of independent platforms 
represent a significant portion of the costs. 

 

 Annual Costs 
 Ongoing annual costs are influenced mostly by the penetration of 

Green Button in Ontario. 
 Directly related to activity level on the platform. 

 
 
 
 
 
 

 
*i.e., integration with customer portals, Extract, Transform, Load (ETL) systems, meter data, MDM/R; testing; marketing; 
security and privacy validation. 
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 Benefits – ~85% in Commercial and Institutional (C&I) 
Sector 

1. Increased Conservation – Energy Efficiency (EE) Retrofit and Behavioural (indirect 
benefit from Green Button) 
 Green Button provides customers with more timely and easier access to 

data so they are more likely to undertake EE actions 
 Greatest benefits are in C&I EE Retrofit 
 2nd greatest benefits are in C&I Behavioural and Operational 

2. Future Large Building Energy and Water Reporting and Benchmarking 
requirements (Bill 135) (indirect benefit from Green Button) 
 ~18,000 buildings are expected to be required to annually report monthly 

energy and water consumption 
 Green Button provides a simplified process to collect this information 

3. Increased Efficiencies in Consumption, Billing and Generation Data Processes – 
replace existing processes (direct benefit from Green Button) 
 Reduced efforts to collect and process utility consumption data 
 Reduced efforts to collect and process utility bills 
 Reduced efforts for data validation and quality control 

KEY DRIVERS - BENEFITS 
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 3 Dimensions 
 Utility Type: Electric, Natural Gas, Water 
 Implementation Type: Single Integrated (Hosted), Multi- 

Integrated/Non-Integrated (Hosted), In-House 
 Green Button Option: DMD, DMD+CMD 

DMD + CMD 
DMD 

Implementation 

Electric 
Nat Gas 
Water 

Electric 
Nat Gas 
Water 

Electric 
Nat Gas 
Water 

Electric 
Nat Gas 
Water 

Electric 
Nat Gas 
Water 

Electric 
Nat Gas 
Water 

In-House (U
tility Hosted) 

N
on-Integrated/M

ulti- 
Integrated Hosted 

Single Integrated (Hosted) Co
st

 
Be

ne
fit

s 
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Option Details 

 
Green Button 
Download My 
Data (DMD) 

• Provides customers with the ability to download their 
utility data directly, through their utilities’ websites 

• Data is downloaded in XML and is provided in a 
consistent format 

Green Button 
Connect My 
Data (CMD) 

• Provides customers with the ability to share their data 
with solution providers and compatible databases in an 
automated way, based on consumer authorization 

• Process follows Privacy By Design principles 
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Utility Type Key Factors in Analysis Details 
 
 
 
 
Electricity 

Utility Population and Sizes • 7 Large, 21 Medium, 44 Small 

Metering Infrastructure • All are metered 
• Most have completed smart meter 

implementation for Residential and Small 
Commercial 

• Submeters exist for many buildings (but 
unknown to what extent by utilities) 

Total Number of Accounts • 5,162,768 accounts 
 

 
Natural Gas 

Utility Population and Sizes • 2 Large, 1 Small 

Metering Infrastructure • All are metered 
• Combination of Automatic Meter Reading 

(AMR) and analog meters 

Total Number of Accounts • 3,423,622 accounts 
 
 

Water 

Utility Population and Sizes • 39 Large, 91 Medium, 550 Small 
70% of Small Water Utilities are Metered • Only metered utilities included in analysis 

Of the Metered Utilities: 
Utility Population and Sizes 

• 39 Large, 91 Medium, 385 Small 

Total Number of Accounts • 4,955,366 accounts 
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 Difference between hosted implementation types is in the number of providers 
(fewer providers creates efficiencies in cost and effort) 
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Single Integrated 
Hosted 

Multi-Integrated 
Hosted 

Non-Integrated 
Hosted 

In-House 

 

 
Hosted SaaS 

provider 
implements 

Green Button for 
all utilities 

Limited number 
of Green Button 

hosted SaaS 
platforms are 

used by all 
utilities* 

 
Each utility has the 

option to develop/ 
procure its own GB 
SaaS hosted platform 

 
 

Each utility 
develops its own 
platform on its 
own IT systems 

 
 
 

Lower 
Cost 

Higher 
Cost 

 
 
 

3 
implementation 
platforms (1 per 

utility type) 
 

Single platform 
development 
cost per utility 

type. 5 
implementation 

platforms 
 

Platform 
development 

cost multiplied 
by 12 

591 
implementation platforms 

 
Multiple development 

costs 
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forms 
 

All utilities incur 
development 

costs 
*Hypothetical scenario demonstrating potential synergies 
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RESULTS 
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 Green Button is a relatively new standard, with little existing data on 
implementation. 

   Information gathered was largely new and primary-source based. 
 Data for some sectors and/or costs and benefits is more widely available 

than others. 
 Where detailed, granular data does not exist or the project scope did not 

allow for in-depth research, our team developed assumptions and proxies. 
 The analysis shows scenarios that are cost-effective and ones that are not. 
 There is a margin of error associated with the results. Ratios should not be 

interpreted as exact; they should be interpreted as indicative. 
 

 Results are presented at the societal level, not for individual sectors or 
customer groups. 

 However, the results have been built up from inputs at the sector and 
customer-group level rather than developed from a top-down approach. 

 
 Results include both direct and indirect benefits. 
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 Benefit/Cost Ratios of Green Button DMD only 
 
 
 
 
 

Utility Type Single Integrated 
Hosted 

Multi-Integrated 
Hosted 

Non-Integrated 
Hosted In-House 

 5-year 10-year 5-year 10-year 5-year 10-year 5-year 10-year 

Electricity 2.2 3.5 2.1 3.4 1.8 3.03 1.4 2.5 

Electricity and 
Natural Gas 2.3 2.9 2.1 2.8 1.7 2.5 1.3 2.1 

Electricity, Natural 
Gas, and Water 0.3 0.8 0.6 1.4 0.2 0.5 0.2 0.6 

Natural Gas 
Component** 2.4 1.8 2.1 1.7 1.9 1.4 0.5 0.8 

Water Component** 0.04 0.1 0.1 0.3 0.02 0.1 0.03 0.1 
 

 
*Utility-hosted 
**Incremental results 

DE 19-197 Pre-Hearing Memorandum 
May 27, 2022 
Attachment A

93 of 163

http://www.dunsky.com/
http://www.dunsky.com/


 
 

 Benefit/Cost Ratios of Green Button DMD/CMD 
 
 
 

 
Utility Type 

Single 
Integrated 

Hosted 
Multi-Integrated 

Hosted 
Non-Integrated 

Hosted 

 
In-House* 

 5-year 10- 
year 

5-year 10- 
year 

5-year 10- 
year 

5-year 10- 
year 

Electricity 4.1 3.6 4.04 3.6 3.5 3.5 3.2 3.4 

Electricity and Natural 
Gas 4.4 3.8 4.4 3.8 3.9 3.7 3.5 3.6 

Electricity, Natural Gas, 
and Water 1.9 2.8 1.8 2.8 1.4 2.5 1.1 2.3 

Natural Gas 
Component** 6.2 4.9 6.0 5.0 5.6 4.8 5.4 4.7 

Water Component** 0.5 1.1 0.5 1.04 0.3 0.8 0.3 0.7 
 

*Utility-hosted 
**Incremental results 
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 Deploying Green Button Connect My Data (CMD) in 
conjunction with Download My Data (DMD) provides 
greater benefits than DMD alone. 
 While consistently formatted electronic data downloads (DMD- 

only) are beneficial for sophisticated customers, the ability to 
develop tailor-made solutions and applications and create 
efficiencies with data transfer and authorization multiply the 
benefits when CMD is added. 

DE 19-197 Pre-Hearing Memorandum 
May 27, 2022 
Attachment A

95 of 163

http://www.dunsky.com/
http://www.dunsky.com/


 
 

 Deploying Green Button for electricity and natural gas only is 
the most cost-effective option. 

 The benefits are highest for electricity, and the costs are lower for natural 
gas because there are so few utilities. 

 Including water is cost-effective from a societal level when 
combined with electricity and natural gas. 

 However, this is primarily based on the benefits from 
electricity and natural gas outweighing the costs of 
implementing Green Button for water. 

 The majority of water utilities are small, with limited resources and 
minimal IT and metering infrastructure. 

 The costs to become “Green Button ready” would be significant for them, 
and the benefits are limited. 

 Only water utilities with metering infrastructure were included in the 
analysis. Water utilities not included in the analysis are not generally 
planning to upgrade their infrastructure in the next five years. 
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 Implementing Green Button for all water utilities on their own (i.e. not combined with 
electricity and natural gas) is not cost-effective under most options due to: 

   Higher integration costs: 
 Large number of metered water utilities 
 Each one results in multiplied integration and platform costs 

   Lower unit benefits per customer. For example: 
 Lack of engagement in water conservation (not including large customers) 
 Lower bill frequency (so less chance to use data/receive benefits) 

 Water may be cost-effective on its own with Single Integrated Hosted and Multi-Integrated 
Hosted implementations over a 10-year horizon. 

   The result is well within the margin of error. 
 However, in developing our analysis, we have erred on the side of being conservative 

rather than permissive in terms of benefits. 
 

  
Option 

Single Integrated 
Hosted 

Multi-Integrated 
Hosted 

Non-Integrated 
Hosted In-House* 

 

5-year 10-year 5-year 10-year 5-year 10-year 5-year 10-year 
DMD 0.04 0.1 0.1 0.3 0.02 0.1 0.03 0.1 

DMD/CMD 0.5 1.1 0.5 1.04 0.3 0.8 0.3 0.7 

(514) 504-9030 | www.dunsky.com | slide 23 
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 There are some options that increase the cost- 
effectiveness of implementing Green Button for water 
utilities on their own, including implementing it only for 
the largest utilities: 

 37 utilities, representing ~78% of the population 

 Lower integration costs: 

 Fewer number of utilities, reducing integration and platform costs 
 

 Larger number of customers per utility, reducing the per- 
customer cost 

 
Deployment 

Non-Integrated 
Hosted 

Single Integrated 
Hosted In-House* 

5-year 10-year 5-year 10-year 5-year 10-year 

DMD/CMD 1.7 1.7 1.2 1.8 0.8 1.4 
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 The Single Integrated Hosted implementation is the most cost- 
effective option when implementing for all utility types.* 

 Single Integrated and Multi-Integrated Hosted are equally cost- 
effective when implementing only for electricity and natural gas. 

 A Non-Integrated Hosted option is assumed to increase costs 
because of the need to develop a greater number of platforms. 

 In-House Hosting is the least efficient because it is not part of 
utilities’ core business. 

 
 
 
 
 
 

*For Green Button DMD+CMD over 10 years, a Multi-Integrated implementation has the same cost-benefit ratio as the Single Integrated option. 
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Dimension Results 
Cost-Benefit 
Ratio 

5-Year 
Horizon 4.4 

10-Year 
Horizon 3.8 

Utility Type Electricity and Natural Gas 
Implementation Single Integrated Hosted; 

Multi-Integrated Hosted 
Green Button Option Download My Data and Connect My Data 
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Dimension Results 
Cost-Benefit 
Ratio 

5-Year 
Horizon 1.9 

10-Year 
Horizon 2.8 

Utility Type Electricity, Natural Gas and Water 
Implementation Single Integrated Hosted 
Green Button Option Download My Data and Connect My Data 
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Dimension Results 
Cost-Benefit 
Ratio 

5-Year 
Horizon 1.8 

10-Year 
Horizon 2.8 

Utility Type Electricity, Natural Gas and Water 
Implementation Multi-Integrated Hosted 
Green Button Option Download My Data and Connect My Data 

KEY SCENARIO 3: MULTI-INTEGRATED HOSTED 

ELECTRICITY, NATURAL GAS & WATER 
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Green Button Cost-Benefit Analysis Input Assumptions Appendix B 
 

General Inputs: 
 

General Input Source Notes 
 
 
 
 
 
 
 
 
 
 
Discount Rate (Societal): 2% 

 
 
 
 
 

IESO real discount rate (CDM EE Cost-Effectiveness Test Guide): http://www.ieso.ca/- 
/media/files/ieso/document-library/conservation/ldc-toolkit/cdm-ee-cost-effectiveness-test-guide-v2- 
20150326.pdf?la=en 
Ontario long-term bond rates: http://www.ofina.on.ca/pdf/bond_issue_details_DMTN228_to_R19.pdf 

 
Adjustment to IESO real discount rate of 4% (CDM EE Cost- 
Effectiveness Test Guide) to reflect conservative view of 
30-year Ontario real bond rates of 1.2%). The social 
discount rate represents the public benefit perspective of 
the Green Button framework, and based on industry 
practices, normally reflects the long-term treasury bonds 
borrowing rates. For the Green Button Framework 
analysis, considering the IESO social discount rate, a 2% 
social discount rate was selected. 

 

 
Inflation Rate: 1.7% 

 
Ontario's annual inflation rate in June 2016: http://inflationcalculator.ca/2016-cpi-and-inflation-rates-for- 
ontario/ 

As per leading industry practices, the cost-effectiveness 
analysis uses real values, and do not require adjustments 
for inflation. 

Monetary values base year: 2016 Costs and benefits are expressed in 2016 values.  
Participation in Green Button Rogers' Diffusion of Innovation Varies by cost/benefit category 

 
Population Inputs: 

 

Group to which 
Costs/Benefits are 

Assigned 

 
Sub Group 

 
Population 

 
Source 

 
Submeter 

penetration 

 
Source 

 
 
Buildings/ Facilities 

Large Commercial 32,011 Statistics Canada, Survey of Commercial and Institutional Energy use - Buildings 2009 0.03%  
 
Estimates developed from IT Survey 

Small Commercial 112,672 Statistics Canada 0.40% 
Large Industrial 120 Statistics Canada 0 
Institutional 19,630 Statistics Canada 0.03% 
Residential 3,342,822 Statistics Canada, Private Households, by structural type of dwellings 3.40% 

 
 
Total Utility Accounts per 
customer type 

Large Commercial 54,706  
OEB 2014 Yearbook of Electricity Distributors; Utility IT Survey; For water utilities: based on proportion of 
electric to water accounts 

0.03%  
 
Estimates for percentage of accounts by 
customer type developed from IT Survey 

Small Commercial 432,565 0.40% 
Large Industrial 120 0.00% 
Institutional 19,637 0.03% 

 
Residential 

 
4,655,740 

OEB 2014 Yearbook of Electricity Distributors; Utility IT Survey; For water utilities: based on population in 
each municipality, average numer of individuals per household in Ontario 

 
3.40% 

Electricity Utility Large 7 OEB 2014 Yearbook of Electricity Distributors  
Electricity Utility Medium 21 OEB 2014 Yearbook of Electricity Distributors 
Electricity Utility Small 44 OEB 2014 Yearbook of Electricity Distributors 
Natural Gas Utility Large 2 OEB 2014 Yearbook of Natural Gas Distributors 
Natural Gas Utility Small 1 OEB 2014 Yearbook of Natural Gas Distributors 
Water Utility Large 39 http://www.watertapontario.com/asset-map/utilities/water-and-wastewater-utilities 
Water Utility Medium 91 http://www.watertapontario.com/asset-map/utilities/water-and-wastewater-utilities 
 
Water Utility 

 
Small 

 
385 

Assumes 70% are metered (IT Survey); http://www.watertapontario.com/asset-map/utilities/water-and- 
wastewater-utilities 
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Costs: 

 

Category and Input Source Notes 

One-Time Green Button Implementation Costs 

Use Case: Set-Up and Integration Costs - One Time - DMD/CMD 
Key Inputs: 

Platform Setup Costs Stakeholder Interviews, Solution Providers survey Includes front-end solutions, cloud services, Green Button platform, development and testing, and registration costs 

Utility Integration Costs, variable by utility size Stakeholder interviews with Ontario GB Pilot utilities Includes ETL protocols and other integration costs such as integration with customer portals, meter data, external testing and validation, etc. 

 
 
Variability by implementation scenario 

 
 
Professional judgement and stakeholder interviews 

Setup Costs account for the number of platforms in each implementation scenario (single integrated = 3 (1 per utility type), in-house/non-integrated = 591 (1 
per utility), multi-integrated = 12 (5 per utility type except 2 for natural gas) 

Efficiencies increase from in-house, to non-integrated, to single-integrated. Separate assumptions were not developed for multi-integrated hosted 
(centralized assumptions were used with a simple multiplication of development costs) 

Forecasted Participation Professional judgement 
100% implementation within 4 years: 35%, 70%, 92%, 100% 

Accounts for current implementation of DMD and CMD in electricity utilities 
Use Case: Set-Up and Integration Costs - One Time - DMD 
Key Inputs: 

Platform Setup Costs Stakeholder Interviews, Solution Providers survey 
Includes front-end solutions, cloud services, Green Button platform, development and testing (including of required security and privacy mechanisms and 
protocols), and registration costs 

 
Utility Integration Costs, variable by utility size 

 
Stakeholder interviews 

Subset of DMD/CMD costs, based on cost breakdown and professional judgment. Includes ETL protocols and other integration costs such as integration with 
customer portals, meter data, external testing and validation, etc. 

 
 
Variability by implementation scenario 

 
 
Professional judgement and stakeholder interviews 

Setup Costs account for the number of platforms in each implementation scenario (single integrated = 3 (1 per utility type), in-house/non-integrated = 591 (1 
per utility), multi-integrated = 12 (5 per utility type except 2 for natural gas) 

Efficiencies increase from in-house, to non-integrated, to single-integrated. Separate assumptions were not developed for multi-integrated hosted 
(centralized assumptions were used with a simple multiplication of development costs) 

Forecasted Participation Professional judgement 
100% implementation within 4 years: 35%, 70%, 92%, 100% 

Accounts for current implementation of DMD in electricity utilities 
 

Annual Green Button Implementation Costs 

Key Inputs: 
Annual Variable cost by participating customer Stakeholder Interviews Costs are for maintenance and ongoing operations 
Impact of Implementation Scenarios Professional judgement and stakeholder interviews Efficiencies increase from utility-hosted, to non-integrated hosted, to single-integrated. 
Forecasted Participation Modeled through the Adoption/Penetration Rate analysis  

 

Retrofit Costs 

 
General Notes: 

Costs are total measure costs. 
They do not include potential costs from new programs developed as a result of Green Button or additional program administrator costs that could be incurred due to higher participation in CDM/DSM programs (which are not a 
one-to-one relationship). 

Key Inputs: 

Unit Costs of Retrofit Activity ($/conservation benefit) Ontario utility and other Canadian CDM/DSM Plans Water: assumes similar cost per benefit value as electricity 

Forecasted Participation Rogers' Diffusion of Innovation Uses the same adoption rate as retrofit activity (see benefits). 
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Benefits: 

 

Category and Input Source Notes 

Utility Consumption, Billing and Generation Data Process Efficiencies 

Customers 

 
 
General Notes: 

GB Phase: DMD and CMD do not bring the same value to participants 
Customer Type: Residential and Small Commercial customers have less sophisticated processes to collect and analyze consumption data - GB translates into higher unit benefits 
Current Practices: Customers already accessing consumption data in e-format will have lower benefits than new participants 
Utility Type: The benefits are higher when more utility types are involved. Customers need to access or request data to each utility type individually. 
Ownership Status: C&I Building Owners and Property Managers are experiencing higher benefits: benchmarking efficiencies, more use cases for energy tracking. 

Key Inputs: 
Value by customer participating through a CMD solution 
(quantified through avoided costs) 

Stakeholder consultations and interviews 
 

Assigning benefit unit value Source Data: interviews with stakeholders 
Stakeholders clearly identified electricity as the key utility consumption data that would provide the majority of benefits 
for a GB implementation. The distribution reflects the feedback provided by stakeholders. 

Benefits for a new user of utility data through CMD, for 
electricity 

Stakeholder consultations and interviews 
Distribution by utility type based on the value of each utility type's data to customers (+/-64% of total benefits attributed 
to electricity) 

Benefits for a new user of utility data through CMD, for 
natural gas 

Stakeholder consultations and interviews 
Distribution by utility type based on value of each utility type's data to customers (+/-22% of total benefits attributed to 
natural gas 

Benefits for a new user of utility data, through CMD, for 
water 

Stakeholder consultations and interviews 
Distribution by utility type based on value of each utility type's data to customers (+/-14% of total benefits attributed to 
water) 

 
Benefits for existing users of utility data in e-format 

 
Interviews with Stakeholders & Professional Judgement 

Incremental benefits to current process. Benefits stem from simplified process and standardized format. A minimal dollar 
value was assigned because several of the key benefits were already being experienced by those customers. 

Benefits for tenants Professional judgement used to link to study addressing behavioural spillover effects  

Assigning customers to appropriate category 

Existing users of utility data in e-format Utility IT surveys  

O.Reg. 20/17 
Communication with the Ministry of Energy; Ministry of Energy "Energy use and greenhouse gas emissions from the 
Broader Public Sector: 2014" (reporting and non-reporting organizations). 

Institutional buildings accessing data through the EBT Hub are excluded from this class. Includes the 10% of federal and 
provincial institutional buildings not included in O.Reg. 397/11 

New C&I users of utility data 
Communication with the Ministry of Energy; Ministry of Energy "Energy use and greenhouse gas emissions from the 
Broader Public Sector: 2014" (reporting and non-reporting organizations). 

Remaining proportion of population of C&I buildings not currently accessing consumption data or subject to O.Reg. 20/17 

New residential users of utility data See number of customer accounts and number of buildings in General Inputs  

Forecasting Penetration 

Based on diffusion of innovation algorithm Rogers' Diffusion of Innovation This theory has been applied successfully to DSM/CDM programs to forecast participation. 

 
Parameters of Algorithm 

Professional judgement based on barriers for each customer type, considering sophistication in consumption data 
management, resource availabilities (lower penetration for small commercial and residential) 

 

Other requirements (compliance to O.Reg. 20/17)  
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Benefits (continued): 

Category and Input Source Notes 

Utility Consumption, Billing and Generation Data Process Efficiencies 

Customers 

Use Case: Increased Conservation: Behavioural & Operational 
 
 
General Sources: 

Literature review including: 
- Murray, M. and J. Hawley. 2016. Got Data? The Value of Energy Data Access to Consumers.Mission:Data. 
- Navigant Consulting Inc., 2016. Home Energy Report Opwer Program PY7 Evaluation Report: Commonwealth Edison. 
- Opinion Dynamics. 2013. Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated Report: Massachusetts Energy Efficiency Advisory Council and Behavioral Research Team. 

 
 
 

 
General Notes: 

Conservation savings achieved as a result of increased access to data. 

Does not differentiate between savings within and outside of CDM/DSM programs. 

Does not include potential savings resulting from new programs developed as a result of Green Button. 

Behavioural savings from access to consumption data have been evaluated to vary between 4 and 12%, depending on the technology involved and engagement methodologies. 

The model assumes a conservative 1% for behavioural savings to recognize that the utilities do not have control over the engagement. 

The penetration curve selected were modest, and reflects early evidence of use of GB-enabled apps in other jurisdictions. 
A DSM-driven GB-related program would elicit a much higher level of participation than what is included in the model. Current behavioural programs available (Home Energy Report) claim 1 to 2% savings across the entire population receiving the 
reports. Savings by individual customers attributable to reports can be much higher than this. 

Key Inputs: 

Average Building Electricity Consumption Average Electricity Intensity in Ontario, based on NRCAN's Comprehensive Energy Use Database Conservative estimates were used due to unknowns regarding actual impacts 

Average Building Natural Gas Consumption Average Electricity Intensity in Ontario, based on NRCAN's Comprehensive Energy Use Database Conservative estimates were used due to unknowns regarding actual impacts 

 
Average Building Water Consumption 

Calculated from Total Water Consumption per Capita (Sustainable Water Management Division, Environment Canada. 
2011 Municipal Water Use Report – Municipal Water Use 2009 Statistics), Residential Water Consumption per Capita, 
number of accounts. 

Assuming water consumption across customer class is proportional to electricity consumption. Conservative estimates 
were used due to unknowns regarding actual impacts 

Value of Conservation Avoided Costs - based on Union Gas DSM Plan 2015-2018 , app. B (the Plan includes avoided costs for natural gas, 
electricity, and water 

Conservative estimates were used due to unknowns regarding actual impacts 

Conservation Level 
Literature Review of conservation programs based on access to utility consumption data (Murray, M. and J. Hawley. 
2016. Got Data? The Value of Energy Data Access to Consumers. Mission:Data) 

Conservative estimates were used due to unknowns regarding actual impacts 

Calculation: 
Behavioural & Operational Savings Unit Value per building 
type 

Average Building Utility Consumption by building type * Avoided Costs * Conservation Level 
 

Electricity Retrofit Savings Ontario utility and other Canadian CDM/DSM Plans and average energy rates  

Natural Gas Retrofit Savings Ontario utility and other Canadian CDM/DSM Plans and average energy rates  

Water Retrofit Savings 
Conservatively estimated based on electricity/natural gas potential savings (Ontario utility and other Canadian CDM/DSM 
Plans and average energy rates) 

Conservatively estimated based on electricity/natural gas potential savings 

Forecasting Penetration 
Based on diffusion of innovation algorithm Rogers' Diffusion of Innovation This theory has been applied successfully to DSM/CDM programs to forecast participation. 

Parameters of Algorithm 
Professional judgement based on barriers for each customer type, considering sophistication in consumption data 
management, resource availabilities (lower penetration for small commercial and residential) 

 

Results: 
Residential: Participation after 5 yrs is 1% of total customers 
Commercial participation after 5 yrs: large: 6%, small: 2%, institutional: 6% 
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Benefits (continued): 

Category and Input Source Notes 

Utility Consumption, Billing and Generation Data Process Efficiencies 

Customers (continued) 
Use Case: Increased Conservation: Retrofit 
Key Inputs: 
Average Building Electricity Consumption Average Electricity Intensity in Ontario, based on NRCAN's Comprehensive Energy Use Database  

Average Building Natural Gas Consumption Average Electricity Intensity in Ontario, based on NRCAN's Comprehensive Energy Use Database  

Average Building Water Consumption Calculated from Total Water Consumption per Capita, Residential Water Consumption per Capita, number of accounts 
per capita Assuming water consumption across customer class is proportional to electricity consumption 

Value of Conservation Avoided Costs - based on Union Gas DSM Plan 2015-2018, app. B (the Plan includes avoided costs for natural gas, 
electricity, and water) 

 

Conservation Level Savings estimation based on evaluation experience and Ontario utility and other Canadian CDM/DSM Plans. Conservative Estimate - 10% savings - average of retrofit activities considering several achieve 20% more savings with 
utility conservation programs. 

Calculation: 
Behavioural & Operational Savings Unit Value per building 
type Average Building Utility Consumption by building type* Avoided Costs * Conservation Level 

 

Forecasting Penetration: 

Based on diffusion of innovation algorithm Rogers' Diffusion of Innovation This theory has been applied successfully to DSM/CDM programs to forecast participation. 

 
Parameters of Algorithm 

Professional judgement based on barriers for each customer type, considering sophistication in consumption data 
management, resource availabilities (lower penetration for small commercial and residential) 

 

 
Results: 

Residential: Participation after 5 yrs is 0.4% of total customers - this captures conservation activities requiring expenditure 

Commercial participation after 5 yrs: large: 0.7%, small: 0.12%, institutional:0.7% 

 
Solution Providers 

Use Case: Ongoing Utility Consumption Monitoring and Benchmarking 
Key Inputs: 

Average benefit per building, per building type, utility type Interviews with Stakeholders 
This benefit is included as a dollar value reflecting reduced effort to access utility consumption data for monitoring and 
benchmarking activities 

Forecasting Penetration 
Based on diffusion of innovation algorithm Rogers' Diffusion of Innovation This theory has been applied successfully to DSM/CDM programs to forecast participation 
Parameters of Algorithm Professional judgement based on barriers, interviews with stakeholders  

Use Case: Engineering Services - One-Time Services Requiring Utility Consumption Data 
Key Inputs: 

Average benefit per building, per building type, utility type Interviews with Stakeholders This benefit stems from reduced effort to access utility consumption data to conduct engineering analysis 

Forecasting Penetration 
Based on diffusion of innovation algorithm Rogers' Diffusion of Innovation This theory has been applied successfully to DSM/CDM programs to forecast participation 
Parameters of Algorithm Professional judgement based on barriers, interviews with stakeholders  

 
Utility Reduced Customer Care Effort 
Key Inputs: 
Annual Cost Reduction- reduced customer care efforts - by 
utility type and size 

Stakeholder Interviews, Utility IT Surveys 
 

Forecasting Penetration Professional Judgement 100% implementation within 4 years: 35%, 70%, 92%, 100% 

 
Utility CDM/DSM Program Efficiencies and Innovations 
Key Inputs: 
Annual Cost Reduction- CDM/DSM Program Efficiencies 
and Innovations - by utility type and size Values estimated based on Stakeholder Interviews This is a token benefit expressed in $ per utility 
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 Customer Groups 

 Property Owners/Managers Tenants/Residents 

Large Commercial Small Commercial Large Industrial Institutional Residential Large Commercial Small Commercial Large Industrial Institutional Residential 

 

Benefits 
Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

 
Utility Consumption, Billing and Generation Data Process Efficiencies 

                              

Energy tracking (voluntary and internal) - customers who currently 
gather and track data Y 

  
Y 

  
Y 

  
Y 

  
Y 

  
Y 

  
Y 

  
Y 

  
Y 

  
Y 

  

Energy audit efficiencies                               
Energy tracking                               
Energy and water reporting and benchmarking                               

Consistent machine readable data among multiple utilities                               
Increased data (consumption, billing and generation) accuracy/ 
quality 

                              

Simplified data sharing authorization process                               

Increased frequency and granularity of utility data                               

Energy and water reporting and benchmarking - customers' future 
data collection related to Bill 135 

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Energy audit efficiencies (new customer requirements)                               
Energy tracking (new customer requirements)                               
Energy and water reporting and benchmarking                               

Consistent machine readable data among multiple utilities                               
Increased data (consumption, billing and generation) 
accuracy/quality 

                              

Simplified data sharing authorization process                               

Increased frequency and granularity of utility data                               
Increased operational efficiencies within utilities from 
improvements to IT systems 

                              

Increased Conservation                               

Non-retrofit savings  Y   Y   Y   Y   Y   Y   Y   Y   Y   Y  

Greater behavioural-based conservation                               

Greater operational savings in buildings                               

Increased CDM/DSM program participation                               

Increased energy efficiency retrofit savings  Y   Y   Y   Y   Y                 

Increased energy efficiency / conservation education                               

Increased CDM/DSM program participation                               

Other Conservation                               

CMD/DSM program efficiencies and innovations                               

New CDM/DSM program design based on Green Button                               

CDM/DSM program implementation efficiencies                               

CDM/DSM program evaluation efficiencies                               

 
Quantitative input into model Benefit that is not broken out quantitatively in the model Category Heading 
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 Customer Groups 

 Property Owners/Managers Tenants/Residents 

Large Commercial Small Commercial Large Industrial Institutional Residential Large Commercial Small Commercial Large Industrial Institutional Residential 

 

Benefits 
Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Increased Real Estate Value   Y   Y   Y   Y   Y                

Customer Service Benefits                               

Reduced customer care effort                               

Increased customer satisfaction / engagement                               

Improved customer access to data                               

Support government policy objectives                               
 

Reduce/remove barriers to reporting & benchmarking requirements 
                              

Support OEB's customer education/customer control goals                               
Support Ontario's Conservation objectives and Climate Change 
Action Plan 

                              

Economic Development and Innovation                               

Job Creation                               

Improved Access to North American Market                               

Support new use cases and development of innovative services                               

Costs                               

GB Implementation Costs                               

GB infrastructure - cloud services, platform                               

GB infrastructure - front end                               

Security and privacy                               

Third-party applications - registration and testing                               

GB Utility Integration                               

Integration with customer portal                               
Computer information systems Extract, Transform, and Load (ETL) 
protocols 

                              

Meter Data                               

Integration with third-party meter data management                               

Testing                               

Marketing                               

Security and privacy                               

Increased energy efficiency retrofit costs  Y   Y   Y   Y   Y                 

 
Quantitative input into model Benefit that is not broken out quantitatively in the model Category Heading 
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 Utilities 

 
 
 
 

 
Benefits 

Electric Utilities Natural Gas Utilities Water Utilities 

Electricity 
(Large) 

Electricity 
(Medium) 

Electricty 
(Small) 

Natural Gas Utilities 
(Large) 

Natural Gas Utilities 
(Small) 

Water Utilities 
(Large) 

Water Utilities 
(Medium) 

Water Utilities 
(Small) 

Water Utilities 
(linked to LDC) 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

 
Utility Consumption, Billing and Generation Data Process Efficiencies 

                           

Energy tracking (voluntary and internal) - customers who currently gather 
and track data Y 

  
Y 

  
Y 

  
Y 

  
Y 

  
Y 

  
Y 

  
Y 

  
Y 

  

Energy audit efficiencies                            
Energy tracking                            
Energy and water reporting and benchmarking                            

Consistent machine readable data among multiple utilities                            
 

Increased data (consumption, billing and generation) accuracy/ quality 
                           

Simplified data sharing authorization process                            

Increased frequency and granularity of utility data                            

Energy and water reporting and benchmarking - customers' future data 
collection related to Bill 135 

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Y 
  

Energy audit efficiencies (new customer requirements)                            
Energy tracking (new customer requirements)                            
Energy and water reporting and benchmarking                            

Consistent machine readable data among multiple utilities                            
 

Increased data (consumption, billing and generation) accuracy/quality 
                           

Simplified data sharing authorization process                            

Increased frequency and granularity of utility data                            
Increased operational efficiencies within utilities from improvements to 
IT systems 

                           

Increased Conservation                            

Non-retrofit savings                            

Greater behavioural-based conservation*                            

Greater operational savings in buildings*                            

Increased CDM/DSM program participation*                            

Increased energy efficiency retrofit savings                            

Increased energy efficiency / conservation education   Y   Y   Y   Y   Y   Y   Y   Y   Y 
Increased CDM/DSM program participation*                            

Other Conservation                            

CMD/DSM program efficiencies and innovations  Y Y  Y Y  Y Y  Y Y  Y Y   Y   Y   Y   Y 
New CDM/DSM program design based on Green Button   Y   Y   Y   Y   Y   Y   Y   Y   Y 
CDM/DSM program implementation efficiencies   Y   Y   Y   Y   Y   Y   Y   Y   Y 
CDM/DSM program evaluation efficiencies   Y   Y   Y   Y   Y   Y   Y   Y   Y 

 
Quantitative input into model Benefit that is not broken out quantitatively in the model Category Heading 
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 Utilities 

 
 
 
 

 
Benefits 

Electric Utilities Natural Gas Utilities Water Utilities 

Electricity 
(Large) 

Electricity 
(Medium) 

Electricty 
(Small) 

Natural Gas Utilities 
(Large) 

Natural Gas Utilities 
(Small) 

Water Utilities 
(Large) 

Water Utilities 
(Medium) 

Water Utilities 
(Small) 

Water Utilities 
(linked to LDC) 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Increased Real Estate Value                            

Customer Service Benefits                            

Reduced customer care effort Y   Y   Y   Y   Y   Y   Y   Y   Y   

Increased customer satisfaction / engagement   Y   Y   Y   Y   Y   Y   Y   Y   Y 
Improved customer access to data   Y   Y   Y   Y   Y   Y   Y   Y   Y 

Support government policy objectives                            
 

Reduce/remove barriers to reporting & benchmarking requirements 
                           

Support OEB's customer education/customer control goals                            
 

Support Ontario's Conservation objectives and Climate Change Action Plan 
                           

Economic Development and Innovation                            

Job Creation                            

Improved Access to North American Market                            

Support new use cases and development of innovative services   Y   Y   Y   Y   Y   Y   Y   Y   Y 
Costs                            

GB Implementation Costs Y   Y   Y   Y   Y   Y   Y   Y   Y   

GB infrastructure - cloud services, platform                            

GB infrastructure - front end                            

Security and privacy                            

Third-party applications - registration and testing                            

GB Utility Integration Y   Y   Y   Y   Y   Y   Y   Y   Y   

Integration with customer portal                            
 

Computer information systems Extract, Transform, and Load (ETL) protocols 
                           

Meter Data                            

Integration with third-party meter data management                            

Testing                            

Marketing                            

Security and privacy                            

Increased energy efficiency retrofit costs*                            

*Included as a cost/benefit to end users (customers) rather than utilities 
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 Additional Stakeholders 

 Government Third Parties 

Gov Depts IESO OEB SaaS GB Implementation 
Providers 

EE/Technical Service Solution 
Providers 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

 
Utility Consumption, Billing and Generation Data Process Efficiencies 

               

Energy tracking (voluntary and internal) - customers who currently gather and track 
data 

         
Y 

  
Y 

  

Energy audit efficiencies                
Energy tracking                
Energy and water reporting and benchmarking                

Consistent machine readable data among multiple utilities                
 

Increased data (consumption, billing and generation) accuracy/ quality 
               

Simplified data sharing authorization process                

Increased frequency and granularity of utility data                

Energy and water reporting and benchmarking - customers' future data collection 
related to Bill 135 

         
Y 

  
Y 

  

Energy audit efficiencies (new customer requirements)                
Energy tracking (new customer requirements)                
Energy and water reporting and benchmarking                

Consistent machine readable data among multiple utilities                
 

Increased data (consumption, billing and generation) accuracy/quality 
               

Simplified data sharing authorization process                

Increased frequency and granularity of utility data                
 

Increased operational efficiencies within utilities from improvements to IT systems 
               

Increased Conservation                

Non-retrofit savings                

Greater behavioural-based conservation                

Greater operational savings in buildings                

Increased CDM/DSM program participation                

Increased energy efficiency retrofit savings                

Increased energy efficiency / conservation education      Y          

Increased CDM/DSM program participation                

Other Conservation                

CMD/DSM program efficiencies and innovations            Y    

New CDM/DSM program design based on Green Button               Y 
CDM/DSM program implementation efficiencies               Y 
CDM/DSM program evaluation efficiencies      Y          

 
Quantitative input into model Benefit that is not broken out quantitatively in the model Category Heading 
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 Additional Stakeholders 

 Government Third Parties 

Gov Depts IESO OEB SaaS GB Implementation 
Providers 

EE/Technical Service Solution 
Providers 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Direct 
Quant 

Indir. 
Quant 

 
Qual 

Increased Real Estate Value                

Customer Service Benefits                

Reduced customer care effort                
Increased customer satisfaction / engagement                
Improved customer access to data                

Support government policy objectives                
 

Reduce/remove barriers to reporting & benchmarking requirements 
  Y             

Support OEB's customer education/customer control goals         Y       
 

Support Ontario's Conservation objectives and Climate Change Action Plan 
  

Y 
  

Y 
  

Y 
      

Economic Development and Innovation                
Job Creation   Y       Y   Y   
Improved Access to North American Market   Y         Y   Y 
Support new use cases and development of innovative services            Y   Y 

Costs                

GB Implementation Costs                

GB infrastructure - cloud services, platform                
GB infrastructure - front end                
Security and privacy                
Third-party applications - registration and testing**                

GB Utility Integration                

Integration with customer portal                
 

Computer information systems Extract, Transform, and Load (ETL) protocols 
               

Meter Data                
Integration with third-party meter data management                
Testing                
Marketing                
Security and privacy                

Increased energy efficiency retrofit costs                

**Included within costs to utilities but not for SaaS implementation providers as it is a business-related cost built into existing costs 
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The following section walks through the methodology, assumptions and inputs used to estimate 
impacts from increased conservation activity resulting from improved access to utility 
consumption and billing data. We use building retrofits as the basis of the example, and the same 
methodology is used for behaviour-based conservation. 

 
 

 

 

Our general methodology links estimated energy and water savings to avoided costs to derive 
an annualized benefit from energy conservation. The general algorithm used is: 

 

Conservation Benefit = Unitary Benefit * Participation 

Unitary Benefit = % Savings * Annual Consumption * AC 

Where: 
 

• Conservation Benefit: Total annual conservation benefits from increased retrofit activity 

• Unitary Benefit: Average annual benefit value per participant 

• % Savings: Percentage of total building or house consumption saved through retrofit 

• Annual Consumption: Total yearly building or house consumption (electricity, natural 
gas or water) 

• AC: Utility avoided costs 

• Participation: Annual number of participants 

Where additional information was available to assess the unitary benefit value, an alternative 
approach based on the available information was used. This is notably the case for natural gas 
benefits in the residential sector. For natural gas savings, Union Gas presents unitary savings for 
its Home Renovation program. Considering that in the residential sector, the vast majority of 
benefits would be derived from measures and technologies covered under the Union Gas 
program, it was deemed a good representation of energy efficiency improvements. 

 
The annual benefit value per participant is a model input, and the participation level is calculated 
through application of penetration curves. Inputs and assumptions used for each of these 
variables are presented below. 

APPENDIX D: CONSERVATION METHODOLOGY 

INCREASED CONSERVATION 

ALGORITHM 
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The impacts of increasing access to utility consumption and billing data has the potential to induce 
increased conservation activities, both through increased home and building retrofit activities 
(envelope improvements, high-efficiency HVAC equipment, etc.) and other actions requiring 
investments from the participants. 

 
 

Residential Sector 
For the residential sector, annual incremental savings are presented in the following table: 

 
Utility Type Annual Savings: 

Retrofit-Based 
Efficiency and 
Conservation 

Annual Savings: 
Behaviour-Based 

Efficiency and 
Conservation 

Electricity 10% 1% 
Natural Gas 12% 1% 

Water 3% 1% 
 

Electricity Savings: Participants in Ontario’s ecoENERGY retrofit program have realised a 20% 
reduction in their annual energy consumption.1 More specifically for electricity, a Canmet Energy 
Study2 has identified average potential savings representing 11% of individual home baseload 
electricity consumption (defined as lighting, major appliances, common plug-load and other 
atypical loads). We used 10%, which is lower than both these values, to ensure our analysis was 
conservative. 

 

Natural Gas Savings: The potential measures to reduce consumption are essentially covered by 
Union Gas Home Renovation programs. Union Gas 2015-2020 DSM Plan provides information that 
allows us to calculate the average natural gas savings of 1,039 m3/year for participants in the 
program. Considering that those natural gas savings were derived from utility programs, and that 
envelope improvements have higher barriers to participation (access to capital, discretionary 
measures, etc.) only 30% of those savings have been retained for the cost-benefit analysis. 

 
Water Savings: In the absence of robust data on potential water savings improvements, a 
conservative 3% of annual load savings was used to estimate impacts. 

 
 
 
 
 
 
 
 
 

1 Natural Resources Canada, ecoENERGY Retrofit Statistics, August 1st, 2012. 
2 Canmet ENERGY: Base-Load Electricity Usage – Results from In-home Evaluations, 2012. 

UTILITY SAVINGS 
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Commercial Sector 
For the commercial sector, annual incremental savings are presented in the following table: 

 
 

Utility 
Type 

Annual Savings: 
Retrofit-Based 
Efficiency and 
Conservation 

Annual Savings: 
Behaviour-Based 

Efficiency and 
Conservation 

Electricity 10% 2% 
Natural 

Gas 4% 2% 

Water 3% 1% 
 

Electricity and Natural Gas Savings: Annual savings factors were derived from Ontario’s potential 
studies3. The economic potential was used as a representation of potential energy savings for the 
average C&I building in Ontario. Recognising that the economic potential (24% of commercial 
sector consumption for electricity and 23% for natural gas) represents all the savings economically 
feasible in buildings, the results from the potential studies were reduced to account for several 
barriers not addressed by increased access to energy consumption and billing information. The 
conservative estimates used for the analysis are also meant to reflect incremental savings 
specifically due to increased access to information. Specifically, for natural gas savings, we took 
into consideration the magnitude of required investments to achieve savings (i.e., most measures 
will require significant upfront capital investments to be realized). This is less of an issue for 
electricity measures, since lighting and plug load improvements can be individually procured for 
a reasonable cost. 

 
For water savings, in the absence of robust information assessing the economic potential, we have 
used a conservative estimate of 3% annual savings. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 (ICF International, Natural Gas Potential Study, June 2016. 
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2015- 
0117/ICF_Report_Gas_Conservation_Potential_Study.pdf; 
Nexant Achievable Potential Study: Short Term Analysis, June 2016. http://www.ieso.ca/- 
/media/files/ieso/document-library/working-group/aps/aps-short-term-analysis-2016.pdf 
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Baseline average consumption was used to calculate unit annual savings per home or per building. 
 

Residential Sector 
 

Annual Utility Consumption – Residential Sector 

Utility 
Type 

Annual 
Consumption Source 

Electricity 5,454 kWh • Natural Resources Canada Comprehensive Energy Use 
Database, Residential Sector, Ontario, table 1 for 2014. 
o Total residential electricity consumption is reported as 

118.7 PJ for 5,196,000 households. 
o For the purpose of the analysis, we used 85% of the 

calculated average consumption, considering notably the 
evolution of codes and standards and their potential 
impacts on electrical savings. 

Natural 
Gas 

2,600 m3 • Navigant. Analysis Investigating Revenue Decoupling for 
Electricity and Natural Gas Distributors in Ontario, March 
2014. 

Water 213.5 m3 • Environment Canada, 2011 Municipal Water Use Report: 
o Assumes 225 liters per capita per day 

• Statistics Canada, 2011 Census: 
o 2.6 persons per household 

 
C&I Sector 

 
The following values were used for the annual utility consumption for non-residential buildings 
in Ontario. 

 

Annual Utility Consumption – Commercial and Institutional Sector 

 
Utility Type 

Small Buildings 
(less than 10,000 

ft2) 

Large Buildings 
(more than 
10,000 ft2) 

 
Institutional 

 
Source 

Electricity 42,464 508,905 344,105 Natural 
(kWh) Resources 

Natural Gas 7,442 89,912 60,309 Canada’s 
(m3) Comprehensive 

    Energy Use 
    Database for 

Water 
(m3) 3,441 41,240 27,885 the Commercial 

and 
    Institutional 
    Sector 

BASELINE ANNUAL CONSUMPTION 
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The energy consumption values for non-residential buildings were derived from Natural 
Resources Canada’s Comprehensive Energy Use Database for the Commercial and Institutional 
Sector. The total energy consumption by energy source for and total Floor Space was used to 
estimate an average energy intensity (GJ/m2) for the C&I sector. This resulted in an average energy 
intensity of 116,25 kWh/m2 for electricity and 20.374 m3/m2 for natural gas. The energy intensity 
factor was then applied to average building size for small, large and institutional buildings based 
on information from the Survey of Commercial and Institutional Energy use – Buildings 2009 
(Detailed Statistical Report December 2012). 

 
 
 

 
Building Size (ft2) 

 
Average 

Size 

 

Count 

 

Distribution 

Estimated 
Electricity 

Consumption 
(kWh/yr) 

Natural Gas 
Consumption 

(m3/yr) 

Less than 5,000 2,500 80082 49% 26,999 4,732 

5,000-10,000 7,500 32141 20% 80,997 14,196 

10,000 to 50,000 30,000 39054 24% 323,988 47,319 

50,000 to 
200,000 125,000 10103 6% 1,349,950 189,277 

Greater than 
200,000 200,000 2157 1% 2,159,920 378,554 

 

The average energy consumption for small, large and institutional buildings were estimated 
through a weighted average of buildings for small (less than 10,000 ft2), large (more than 10,000 
ft2) and institutional (more than 5,000 ft2). 

Information for water consumption for non-residential accounts is not readily available. Our 
analysis used a water use intensity of 380 L/ft24 applied to the average size to estimate annual 
water consumption per building size. 

 

 

Annual resource benefits for all utility types were calculated using a fixed discount rate based on 
information provided in the Union Gas 2015-2020 DSM Plan, Appendix B. Electricity and water 
avoided costs remain constant in real value, whereas natural gas avoided costs vary annually. To 
simplify analysis, the cost-benefit models has assumed constant real avoided costs for each utility 

 
 
 

4 This water use intensity was derived from the City of Orillia Water Conservation and Efficiency Plan – 
2014. The Plan indicates a 1,476 m3 per non-residential connection. Considering Orillia is a small city, we 
have assumed that most of those connections would be in the small building category. 

AVOIDED COSTS 
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type. For natural gas, baseload avoided costs have been selected to remain conservative. The 
following table presents the avoided costs used in the analysis. 

 
Utility Type Avoided Costs 

Electricity 0.1128 $/kWh 

Natural Gas 0.21378 $/m3 

Water 2.2729 $/m3 

 
 
 

 
Participation rates for increased retrofit activities were based on the adoption curves developed 
for the cost-benefit model (see Penetration Level on page 26 of the report). 

 
The table below presents the annual participation as a % of eligible population. 

 
 Year 
 1 2 3 4 5 6 7 8 9 10 

Small Commercial & 
Residential 

0.66% 0.87% 1.13% 1.48% 1.93% 2.50% 3.24% 4.20% 5.41% 6.96% 

Large Commercial, 
Industrial & Institutional 1.66% 3.20% 5.23% 7.86% 11.24% 15.52% 20.82% 27.22% 34.69% 43.04% 

 
Eligible Population 

 
The following table presents the eligible population for each customer class included in the 
analysis. We further include an applicability factor to further reduce the proportion of GB 
participants estimated to conduct retrofit activity due to increased accessibility to consumption 
and billing data. This was done to ensure our analysis was conservative and is highlighted as the 
Eligible Population in the table below. 

 

 
SubGroup 

Population 
(Number of 
Buildings) 

Applicability 
Factor 

Eligible 
Population 

 
Source 

Large Commercial 32,011 25% 8,003 Calculated from 
Survey of Commercial 
and Institutional 
Energy use – Buildings 
2009 and Submeter 
Penetration Estimates 
developed from IT 
survey 

Small Commercial 112,672 25% 28,168 

Large Industrial 120 25% 30 

Institutional 19,630 25% 4,908 

Residential 3,342,822 25% 835,706 

 

PARTICIPATION RATE 
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Below, we present the calculations conducted to evaluate the benefits for the DMD/CMD Electric 
Utility Only Scenario. 

 
Unitary Benefit = % Savings * Annual Consumption * AC 

 
Unit Benefit 
 

Customer Class 
% Savings 

 
(1) 

Annual Consumption 
(kWh) 

(2) 

Avoided Costs 
($/kWh) 

(3) 

Unit Benefits 
($) 

(1)*(2)*(3) 
Residential 10% 5454 0.11 60 
Small 
Commercial 10% 42,464 0.11 467 

Large 
Commercial 10% 508,906 0.11 5,598 

Institutional 10% 344,105 0.11 3,785 
Large Industrial 10% 763,359 0.11 8,397 

 
 

Eligible Population 

Customer Class Population 
(1) 

Applicability 
(2) 

Eligible Population 
(1) * (2) 

Residential 3,342,822 25% 835705 
Small 
Commercial 112,672 25% 28168 

Large 
Commercial 32,011 25% 8003 

Institutional 19,630 25% 4908 
Large Industrial 120 25% 30 

 
 

 
The calculation of costs was conducted at a high level, as the cost-benefit analysis was focused on 
the overall impacts of a Green Button implementation rather than a measure-level analysis. 

 
 

CALCULATION EXAMPLE 

ESTIMATION OF COSTS 

CALCULATION OF COST ESTIMATES 
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Because the benefits of increased conservation (energy savings) are calculated on an annualized 

basis, the costs are as well in order to ensure alignment. Our methodology for estimating costs is 

as follows: 

 
• The energy savings as calculated in earlier sections of this appendix were used as a starting 

point. 

• As a starting point, we used cost-benefit results from the Union Gas 2015-2020 DSM Plan to 

estimate the costs of the energy savings that were calculated. The Union Gas Plan was used 

as it provided the most detail for an entire portfolio. 

• We made adjustments for applicable factors: 

o For the Residential Sector, because Total Resource Cost (TRC)-Plus values are 

available for the home renovation rebate, we incorporated those values and removed 

the generic 15% non-energy benefits adder from the DSM Plan. 

• We removed costs unrelated to energy retrofits (for example, audit costs), 

which resulted in costs being calculated as 89 percent of the TRC-plus costs. 

• This provided a cost-to-benefit ratio of 0.69 for natural gas. 

• For electricity and water, we applied a slightly lower ratio of 0.65. This 

decision was based on professional experience and a comparison of the 

results with measure-level annualized cost-to-benefit values from the IESO’s 

Technical Reference Manual as well as internal sources from prior work. 

o For the Commercial, Industrial and Institutional Sector we followed the same 

methodology without the home renovation input adjustment. This resulted in 0.494 

for natural gas and a 0.5 ratio for electricity and water. 

• We applied these cost ratios to the annual benefit value to estimate the annualized costs. 
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COST-BENEFIT ANALYSIS REPORT APPENDIX D 
 
 
 

Annual Benefits 
 

Conservation Benefit = Unitary Benefit * Participation 
 

Unit Eligible Annual Benefits ($) 
Customer Class Ben ($) Pop. (1) * (2) * Adoption Curve for each year; 

(1) (2) Net Present Values use a 2% discount rate 
   Yr1 Yr2 Yr3 Yr4 Yr5 Yr6 Yr7 Yr8 Yr9 YR10 NPV (10yr) 

Adoption Curve 
Res & Small Commercial 

   
0.66% 

 
0.87% 

 
1.13% 

 
1.48% 

 
1.93% 

 
2.50% 

 
3.24% 

 
4.20% 

 
5.41% 

 
6.96% 

 

Adoption Curve 
Large Commercial, 
Institutional, Large 
Industrial 

   

1.66% 

 

3.20% 

 

5.23% 

 

7.86% 

 

11.24% 

 

15.52% 

 

20.82% 

 

27.22% 

 

34.69% 

 

43.04% 

 

              

Residential 60 835,705 330,505 433,984 568,022 741,455 965,542 1,254,543 1,626,377 2,103,314 2,712,641 3,487,147 12,291,436 

Small Commercial 467 28,168 86,733 113,889 149,064 194,578 253,384 329,226 426,805 551,967 711,870 915,122 3,225,605 

Large Commercial 5,598 8,003 743,665 1,433,572 2,342,994 3,521,211 5,035,421 6,952,824 9,327,177 12,194,321 15,540,816 19,281,542 65,651,588 

Institutional 3,785 4,908 308,356 594,421 971,506 1,460,046 2,087,903 2,882,941 3,867,450 5,056,291 6,443,892 7,994,959 27,221,980 

Large Industrial 8,397 30 4,182 8,061 13,175 19,800 28,315 39,096 52,447 68,569 87,387 108,421 369,163 
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COST-BENEFIT ANALYSIS REPORT APPENDIX D 
 
 

 

 

Greenhouse gas (GHG) reductions are calculated by multiplying the energy impacts as described 
above by the emissions factors provided by the Ministry of Energy: 

 
GHG Reduction = Energy Savings * Emission Factor 

 
As with other inputs, GHG emissions factors may not be up to date with current Ontario 
government GHG calculation assumptions because of the timeframe in which the analysis was 
conducted. 

CALCULATION OF GREENHOUSE GAS REDUCTIONS 
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This appendix, developed in 2017 after the initial cost-benefit analysis was completed, provides additional 
results for Scenarios 1B (Multi-Integrated Hosted DMD/CMD for Electricity and Natural Gas utilities) and 2B 
(Multi-Integrated Hosted for All Utility Types), using a real discount rate of 3.5%, which has been used by the 
Ministry of Energy in other recent analyses. 

 

 

Table 1. Scenario 1B Cost Details 

 
Cost Category 

 
Cost Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 

 
Scenario-Specific Assumptions 

 
 
 

Implementation (One-time 
setup and integration 
costs) 

 
 
 
 

Direct 

 
 
 
 

3,982,723 

 
 
 

3,986,8471 

The setup cost for the Multi-Integrated 
scenario assumes: 

• 5 independent platforms for the 
electricity sector 

• 1 platform for the natural gas 
sector (because there are so few 
utilities) 

• 5 platforms for the water utilities 

Operational Costs2 Direct 735,433 2,182,967  

Retrofit Costs Indirect 10,573,953 60,072,210  

Total  15,292,109 66,242,024  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 Differences between the 5-year and 10-year Implementation Costs are an artefact of the mathematical function used 
to forecast implementation costs. The mathematical function forecasts the following rollout of Green Button through 
the first 5 years following enactment of the policy: 35%, 70%, 92%, 99%, 99.9%. 
2 Sum of net-present value of annual costs over the timeframe. 

APPENDIX E: ADDITIONAL SCENARIO ANALYSIS 

SCENARIO 1B: MULTI-INTEGRATED HOSTED DMD/CMD (ELECTRICITY AN D NATURAL GAS UTILITIES 
ONLY) 
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Table 2. Scenario 1B Benefits Details3 

 
Benefit Category 

 
Benefit Component 

 
Benefit 

Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 
 

 
Operational 
Efficiencies 

Customers’ Utility Consumption, Billing and 
Generation Data Process Efficiencies 

 
Direct 

 
17,221,476 

 
54,410,886 

Process Efficiencies (Large Building Energy and 
Water Reporting and Benchmarking) 

 
Direct 

 
12,143,948 

 
23,695,626 

Reduced Customer Care Efforts Indirect 1,029,360 2,252,663 

CDM/DSM Program Efficiencies and Innovation Indirect 849,831 1,859,779 
 

Energy Efficiency and 
Conservation 

Increased Conservation - Behavioural & 
Operational 

 
Indirect 

 
10,821,748 

 
51,787,669 

Increased Conservation - Retrofits Indirect 24,721,779 120,255,887 

 Total  66,788,142 254,262,509 

 

 
RESULTS 

 
DETAILED RESULTS FOR THE MULTI-INTEGRATED VERSION OF THIS SCENARIO (SCENARIO 1B) ARE 
PRESENTED IN THE FOLLOWING TABLES. 

 
BENEFIT-COST RATIOS: 

 
Table 3. Scenario 1B Benefit-Cost Ratios 

 

Ratio Type 5-Year Analysis 10-Year Analysis 

Direct and Indirect Costs and 
Benefits 

 
4.4 

 
3.8 

Direct Benefits and Costs only4 6.5 13.0 

 
To illustrate how the costs and benefits are distributed across stakeholder groups, we present the following 
tables. 

 
Table 4. Scenario 1B Costs by Stakeholder Group (5-year horizon) 

Cost Category  Stakeholder Group  

 
 

3 No scenario-specific assumptions required 
4 Direct benefits and costs are a subset of total benefits and costs. However, the direct benefits and costs ratios are 
higher than the total ratios because the magnitude of benefits to costs is different for direct results than for total 
results. 
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Cost 
Type 

Electricity 
Utility 

($) 

Natural Gas 
Utility 

($) 

 
Customers5 

($) 

 
Total 

($) 

Implementation (One-time 
setup and integration costs) 

 
Direct 

 
3,458,565 

 
524,157 

 
- 

 
3,982,723 

Operational Costs6 Direct 435,205 300,228 - 735,433 

Retrofit Costs Indirect - - 10,573,953 10,573,953 

Total  3,893,770 824,385 10,573,953 15,292,109 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 Includes all customer classes (Residential, Commercial, Industrial, and Institutional) 
6 Sum of net-present value of annual costs over the timeframe. 
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COST-BENEFIT ANALYSIS REPORT APPENDIX E 
 

Table 5. Scenario 1B Benefits by Stakeholder Group (5-year horizon) 
 

Benefit 
Category 

 

Benefit Component 

 
Benefit 

Type 

Stakeholder Group 

C&I 
($) 

Industrial 
($) 

Other7 
($) 

Residential 
($) 

Utility 
($) 

Total 
($) 

 
 
 

Operational 
Efficiencies 

Customers’ Utility Consumption, 
Billing and Generation Data Process 
Efficiencies 

 
Direct 

 
9,667,413 

 
7,554 

 
5,056,785 

 
2,489,724 

 
- 

 
17,221,476 

Process Efficiencies (requirements) Direct 12,063,383 80,564 - - - 12,143,948 

Reduced Customer Care Efforts Indirect - - - - 1,029,360 1,029,360 

CDM/DSM Program Efficiencies and 
Innovation 

 
Indirect 

 
- 

 
- 

 
- 

 
- 

 
849,831 

 
849,831 

Energy 
Efficiency and 
Conservation 

Increased Conservation - 
Behavioural & Operational 

 
Indirect 

 
9,243,371 

 
13,761 

 
- 

 
1,564,616 

 
- 

 
10,821,748 

Increased Conservation - Retrofits Indirect 19,031,618 73,190 - 5,616,971 - 24,721,779 
 Total  50,005,785 175,069 5,056,785 9,671,311 1,879,191 66,788,142 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7 Other Stakeholders include third-party Energy Efficiency Consultants/Service Providers providing utility consumption monitoring services, energy 
assessments, and/or engineering services. 
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Table 6. Scenario 2B Cost Details 

 
Cost Category 

 
Cost Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 

 
Scenario-Specific Assumptions 

 
 
 

Implementation (One-time 
setup and integration costs) 

 
 
 

Direct 

 
 
 

30,432,861 

 
 
 

30,464,379 

The setup cost for the Multi-Integrated 
scenario assumes: 
• 5 independent platforms for the 

electricity sector 
• 1 platform for the natural gas sector 

(because there are so few utilities) 
• 5 platforms for the water utilities 

Operational Costs8 Direct 1,168,226 3,467,786  

Retrofit Costs Indirect 12,578,686 71,377,618  

Total  44,179,773 105,309,783  

 
Table 7. Scenario 2B Benefits Details9 

 
Benefit Category 

 
Benefit Component 

 
Benefit Type 

5-Year 
Analysis 

($) 

10-Year 
Analysis 

($) 
 
 
 

Operational 
Efficiencies 

Customers’ Utility Consumption, Billing 
and Generation Data Process 
Efficiencies 

 
Direct 

 
24,054,230 

 
71,046,545 

Process Efficiencies Direct 14,167,939 27,644,897 

Reduced Customer Care Efforts Indirect 1,559,328 3,412,449 

CDM/DSM Program Efficiencies and 
Innovation 

 

Indirect 
 

1,627,629 
 

4,201,293 

 
Energy Efficiency 
and Conservation 

Increased Conservation - Behavioural & 
Operational 

 

Indirect 
 

13,340,724 
 

64,123,022 

Increased Conservation - Retrofits Indirect 25,395,815 123,019,789 

 Total  80,145,666 293,447,994 

RESULTS 
 

DETAILED RESULTS FOR THE MULTI-INTEGRATED VERSION OF THIS SCENARIO (SCENARIO 2B) ARE 
PRESENTED IN THE FOLLOWING TABLES. 

 
 

8 Sum of net-present value of annual costs over the timeframe. 
9 No scenario-specific assumptions required 
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Table 8. Scenario 2B Benefit-Cost Ratios 

Ratio Type 5-Year Analysis 10-Year Analysis 

Total 1.8 2.8 

Direct Benefits and Costs only10 1.3 3.1 

 
 

To illustrate how the costs and benefits are distributed across stakeholder groups, we present the following 
tables. 

 
Table 9. Scenario 2B Costs by Stakeholder Group (5-year horizon) 
 
 

Cost Category 

 

Cost 
Type 

Stakeholder Group 

Electricity 
Utility 

($) 

Natural Gas 
Utility 

($) 

 
Water Utility 

($) 

 
Customers 

($) 

 
Total 

($) 

Implementation (One-time 
setup and integration costs) 

 

Direct 
 

3,458,565 
 

524,157 
 

26,450,138 
 

- 
 

30,432,861 

Operational Costs11 Direct 435,205 300,228 432792 - 1,168,226 

Retrofit Costs Indirect - - - 12,578,686 12,578,686 

Total  3,893,771 824,385 26,882,930 12,578,686 44,179,773 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 Direct benefits and costs are a subset of total benefits and costs. However, the direct benefits and costs ratios are 
higher than the total ratios because the magnitude of benefits to costs is different for direct results than for total 
results. 
11 Sum of net-present value of annual costs over the timeframe. 
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COST-BENEFIT ANALYSIS REPORT APPENDIX E 
 
 
 

Table 10. Scenario 2B Benefits by Stakeholder Group (5-year horizon) 
 

Benefit Category 

 

Benefit Component 

 
Benefit 

Type 

Stakeholder Group 

C&I 
($) 

Industrial 
($) 

Other 
($) 

Residential 
($) 

Utility 
($) 

Total 
($) 

 
 
 

Operational 
Efficiencies 

Customers’ Utility Consumption, 
Billing and Generation Data Process 
Efficiencies 

 
Direct 

 
11,708,323 

 
9,443 

 
9,576,590 

 
2,759,875 

 
- 
 

24,054,230 

Process Efficiencies Direct 14,073,947 93,992 - - - 14,167,939 

Reduced Customer Care Efforts Indirect - - - - 1,559,328 1,559,328 

CDM/DSM Program Efficiencies and 
Innovation 

 

Indirect 
 

- 
 

- 
 

- 
 

- 
 

1,627,629 
 

1,627,629 

 
Energy Efficiency 
and Conservation 

Increased Conservation - 
Behavioural & Operational 

 

Indirect 
 

11,758,678 
 

17,431 
 

- 
 

1,564,616 
 

- 
 

13,340,724 

Increased Conservation - Retrofits Indirect 19,031,618 73,190 - 6,291,008 - 25,395,815 
 Total  56,572,566 194,055 9,576,590 10,615,498 3,186,957 80,145,666 
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COST-BENEFIT ANALYSIS REPORT APPENDIX E 
 

 

The following table provides a breakout of direct and indirect benefits and costs for two key 
scenarios. We note that these costs are high level and used to generate comparisons between 
potential scenarios; they are not implementation-level cost estimates. 

 
Table 11. Breakout of Direct and Indirect Benefits and Costs, Single and Multi-Integrated (10-year 
horizon) 

 

10 Years 
Single Integrated Hosted Multi-Integrated Hosted 

Benefits Costs Benefits Costs 

 
Direct Indirect Direct Indirect Direct Indirect Direct Indirect 

Electricity $62,275,755 $136,049,865 $4,578,270 $50,137,048 $62,275,755 $136,049,865 $4,754,206 $50,137,048 

Electricity 
and 
Natural 
Gas 

 
 
$80,428,288 

 
 
$173,834,221 

 
 
$5,993,878 

 
 
$60,072,210 

 
 
$80,428,288 

 
 
$173,834,221 

 
 
$6,169,814 

 
 
$60,072,210 

Electricity, 
Natural 
Gas, and 
Water 

 
 
$104,514,518 

 
 
$188,933,476 

 
 
$33,028,644 

 
 
$71,377,618 

 
 
$104,514,518 

 
 
$188,933,476 

 
 
$33,932,165 

 
 
$71,377,618 

 

 

 
The following table provides updated cost-benefit ratios for multi-integrated scenarios. Most of 
the results are the same as when a 2% discount rate is used, since the relative change in results is 
applied to both costs and benefits. 

 

Table 12. Green Button DMD/CMD Multi-Integrated Scenario Cost-Benefit Results 

Utility Type 5-Year 10-Year 

Electricity 4.04 3.6 

Electricity and Natural Gas 4.4 3.8 

Electricity, Natural Gas, and Water 1.8 2.8 

Natural Gas Component 6.1 4.9 

Water Component 0.5 1.0 

DIRECT AND INDIRECT COSTS 

ADDITIONAL COST-BENEFIT RATIO RESULTS FOR THE MULTI-INTEGRATED HOSTED 
SCENARIOS 
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COST-BENEFIT ANALYSIS REPORT Green Button Consultation and Cost Benefit Analysis 
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Table 8. Benefit Inputs, Sources and Assumptions
Benefit Component Unit Benefit Assumptions/Considerations Sources Benefit to: Would apply? Comments

Large commercial/ industrial customers 
(above 10,000 sq. feet):
· $180 in avoided costs annually per
building (6 hours of effort at $30/hr)

· Benefits reflect total budget impact for a portfolio of buildings as well as effort required to collect and analyze
data for a single building.
· The benefits were distributed among each utility type (64% electricity, 22% natural gas, 14% water), based on
stakeholder input as to the type of utility from which they would receive the most Green Button-related benefits,
the frequency of billing by the utilities, and the granularity of data available.
· Direct benefit of implementing Green Button.

· Stakeholder consultations and interviews Customers Yes
30 minutes per month is reasonable - 
adjust $30 analyst hourly rate? $30-50?

Small commercial/ industrial customers:
·        $198 in avoided costs annually per 
building

· Benefits reflect total budget impact for a portfolio of buildings as well as effort required to collect and analyze
data for a single building.
· A 10% increase for this benefit category was attributed to the owners of small buildings category (in
comparison to the avoided costs for large buildings), based on professional judgement.
· Assumption that small buildings (less than 10,000 sq. feet) would experience higher benefits than larger
buildings because owners of smaller buildings have less sophisticated processes to collect and manage
consumption data.
· Direct benefit of implementing Green Button.

· Stakeholder consultations and interviews Customers Yes
10% increase compared to large 
buildings; think higher for NH combines 
Utility data from multiple utilities

Building Owners & Residential Customers:
·        Annual benefit (variable based on 
descriptions in Assumptions column)

· Benefits vary by implementation (DMD/CMD), new vs. current users of electronic data format, customer type,
and building ownership status.
· Greater value to customers not currently accessing data electronically.
· Direct benefit of implementing Green Button.

· Stakeholder consultations and interviews Customers ??
Need to see if there is more detail 
elsewhere

Utility consumption, Billing 
and Generation Data 
Process Efficiencies and 
Ongoing Utility 
Consumption Monitoring 
and Benchmarking 
(continued)

Consultants/service providers (cleaning 
and consolidating data)
· Annual benefit
· 6 hours of effort at $50/hour (1 hour for
Natural Gas and Water)
Consultants/service providers (conducting
audits)
· Annual benefit
· $150 (electricity only)
· $175 (electricity and Natural Gas)
· $190 (all three utility types)

· Consultants/service providers would experience easier access to data and reduced effort for data cleaning
and validation.
· Benefits are per building using these services.
· Assume 2% of commercial building stock uses these services.
· Direct benefit of implementing Green Button.

· Stakeholder consultations and interviews Service providers Yes 30 minutes per month; $50/hour

CDM/DSM Program 
Efficiencies and 
Innovations

· Large LDC:
$10,000/year avoided costs
· Medium LDC:
$5,000/year avoided costs
· Small LDC:
$2,500/year avoided costs
· Large Natural Gas utility:
$5,000/year avoided costs
· Small Natural Gas utility:
$2,500/year avoided costs

· Most utilities reported they do not perceive the value proposition that Green Button could provide for their
CDM/DSM program design and delivery models. However, they recognize it can bring some benefit to their
operations (e.g. through applications that promote CDM/DSM programs or energy savings tips, through increased
efficiencies for gathering consumption data for program delivery, customer negotiations, or evaluation).
· The analysis therefore included a conservative estimate, based on experience evaluating CDM/DSM programs
for electricity and natural gas utilities. While the estimate reflects a lack of specific data, it also reflects our 
understanding that the value is not zero.
· Benefits assume that utilities would have an opportunity to recruit participants to existing programs (whether
or not customers take advantage of the opportunity) rather than assuming new programs will necessarily be
developed that could duplicate/compete with existing savings opportunities.
o This is a conservative assumption – new programs could improve the results.
· No benefits were attributed to water utilities, considering their earlier stages in conservation program
development compared to energy utilities.
· Indirect benefit of implementing Green Button.

· Estimates based on utility interviews Utilities Yes
Are these good numbers? Conservative - 
keep if we don't have better estimate

Utility consumption, Billing 
and Generation Data 
Process Efficiencies and 
Ongoing Utility 
Consumption Monitoring 
and Benchmarking
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Behaviour-Based Efficiency 
and Conservation

Non-Residential Customers:
· 2% electricity and natural gas savings
for participating customers (non-
residential)
Residential Customers:
· 1% electricity and natural gas savings
for participating customers (residential)
Water Utility Customers:
· 1% water savings for participating
customers (residential and non-residential)

· Benefits allocated between utility types based on average energy consumption by sub-sector (residential,
small commercial, large commercial, large industrial, and institutional).
· Based on a conservative reduction of energy savings found to result from behavioural conservation programs
designed around access to utility consumption data (access to data typically achieves between 4-12%).
· Recognizes that savings achieved as a result of Green Button access to data may not achieve the same results
as a utility-driven CDM/DSM program (utilities would not have control over all the solutions developed, quality of
advice, and other factors). Behavioural-only programs typically achieve between 1 and 3%.9
· Benefits assumed to be achieved either through existing CDM/DSM programs or outside of them (e.g.
customers make the changes without receiving an incentive). The analysis does not differentiate between whether 
the savings are generated through utility program participation or not, as behavioural/operational benefits are 
assumed to require no cost/investment.
· Benefits assume that utilities would have an opportunity to recruit participants to existing programs (whether
or not customers take advantage of the opportunity) rather than assuming new programs will necessarily be
developed that could duplicate/compete with existing savings opportunities.

o This is a conservative assumption – new programs could improve the results.
· New programs were excluded due to lack of information on the costs of new DSM/CDM programs based on
Green Button information and because of concerns reported by electricity utilities with regards to behavioural
savings and their potential contribution to Conservation First Framework 2020 savings targets.
· Indirect benefit of implementing Green Button.

· Professional judgment applied to Murray, M. and
J. Hawley. 2016. Got Data? The Value of Energy Data
Access to Consumers. Mission:Data
· Evaluation experience and research into
behaviour-based energy savings.8

Customers Yes

2% elec/gas non-Res
make changes without receiving 
incentive
1% Elec/Gas Res

Retrofit-Based Efficiency
and Conservation

Electricity customers:
· 10% electricity savings per building for
participating customers (residential and
non-residential)
Natural Gas customers:
· 4% natural gas savings per building for
participating customers (residential and
non-residential)
Water customers:
· 3% water savings per building for
participating customers (residential and
non-residential)

· Based on conservative reduction of typical energy efficiency evaluation results (not measure-specific), in
which energy savings from deeper retrofits (e.g. insulation or building-envelope based) are often 20% or higher.
· Savings estimated to be incremental to Conservation First Framework/Industrial Accelerator Program and
DSM Framework targets.
· Participation varies by sub-sector based on application of adoption curves (refer to Table 9).
· We reduced utility results to account for a wide range of measures and retrofits, from simple measures such
as selecting a more efficient appliance to a retrofit that improves the insulation level of the building. Therefore,
overall savings would be expected to be lower than from a retrofit-only solution.
· The analysis of retrofit benefits accounts for utility savings that occur only during the study period (5 years or
10 years, depending on the specific scenario), even though retrofit measures can produce savings over a much
longer period.
· Benefits allocated between utility types based on average energy consumption by sub-sector (residential,
small commercial, large commercial, large industrial, and institutional).

o This is a conservative estimate. While it reduces the potential benefits, it limits the risk of overstating the
indirect benefits of Green Button and eliminates the uncertainty of the duration of those energy savings.
· Benefits were assumed to be achieved either through existing CDM/DSM programs or outside of them (e.g.
customers make the changes without receiving an incentive).
· Indirect benefit of implementing Green Button.

· Estimates based on Ontario utility and other
Canadian CDM/DSM Plans (e.g. New Brunswick and
Nova Scotia) and average Ontario energy rates.

Customers Yes?

Incremental to EE programs; deeper 
more targeted savings
Need to figure out incremental - more 
customers or more savings?  Need to 
find more details

Reduced Utility Customer 
Care Efforts

· Large LDC:
$10,000/year avoided costs
· Medium LDC:
$5,000/year avoided costs
· Small LDC:
$2,500/year avoided costs
· Large Natural Gas utility:
$5,000/year avoided costs
· Small Natural Gas utility:
$2,500/year avoided costs

· Applied to DMD/CMD (not DMD only) since bulk of customer care is for Residential customers who are not
expected to participate in a DMD-only implementation to an extent that would demonstrate impact.
· Annual cost savings per utility type and size.
· Green Button can support new conservation programs based on easier and more streamlined access to
consumption data and can reduce cost to procure such services through a single bridge to consumers’ utility data.
· Direct benefit of implementing Green Button.

· Stakeholder consultations and interviews Utilities Yes

Easier to access small $ per utility
Probably conservative
Do we have any estimates of what we 
are doing now?

9 See, for example: http://ilsagfiles.org/SAG_files/Evaluation_Documents/ComEd/ComEd_EPY7_Evaluation_Reports/ComEd_HER_Opower_PY7_Evaluation_Report_2016- 02-15_Final.pdf (average of 1.15% - depending on cohort, savings range from 0.53% to 2.83% electrical savings)
http://www2.opower.com/l/Navigant_MA_Four_Year_Cross_Cutting.pdf (presents the findings of behavioural programs of Massachusetts program administrators for electricity and natural gas, which were typically around 1.5%)
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Additional Quantifiable Benefits
Aggregated data
Wholesale market participation FERC 22-22 - ISO Program
Energy Management and Planning at the municipal level - Benefits consumers of data
Ready access to interval data for Community Power Aggregations to improve load forecasting and pricing of 
Use of interval data where available for disaggregation reports to provide personalized recommendations

With improved access to granular interval data, where available, demand response programs for flexible demand 
that can improve load shapes and reduce costs by reducing demand at peak and high price periods of time 
Market services that won't be available otherwise without this data access

Non-Quantifiable Benefits
Time delay in getting data
Research and market innovation that doesn't happen

Future Benefits
At a high level enabling three way communication between utility/customer/services
Market based future for NH customers (DER/PV/Demand/Services)
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Category and Input Source Notes

Would apply? Comments
Platform Setup Costs Stakeholder Interviews, Solution Providers survey Includes front-end solutions, cloud services, Green Button platform, development and testing, and registration costs Yes

Utility Integration Costs, variable by utility size Stakeholder interviews with Ontario GB Pilot utilities
Includes ETL protocols and other integration costs such as integration with customer portals, meter data, external testing and 
validation, etc. Yes

100% implementation within 4 years: 35%, 70%, 92%, 100% Yes expect some phased implementation
Accounts for current implementation of DMD and CMD in electricity utilities Yes some utilities have GreenButton Download my Data (DMD) already 

NOTES FROM SETTLEMENT AGREEMENT ON COST BELOW…
Pg 14
the NH Utilities and the Council shall develop for submission to the Commission an estimate
of the cost of the Platform development, deployment, and operation including both Back-End
Integration and the construction of the Uti lity-Specific APls and Platform Hub, and an estimated
range of annual operation costs to be incurred by Platfonn Hub operation.

Pg. 30 and 31:
The types of project activities to be included and considered for estimation are listed below as the "cost
components" for the platform.

High Level Cost Components
• Design and Architecture
• Software Development
• QA Testing and Remediation
• Project Management, Oversight and Coordination
• Licensing and Purchases
• Development of Documentation and Support Materials
• Platform Certification
• Infrastructure Costs

o Hardware and Storage
o Networking
o Cloud and Data Sharing
o Provisioning and Maintenance of Test and Production Environments
o Deployment
o Performance and Load Testing
o Platform Metrics

• Customer Consent and Authorization
o Including Tracking, Auditing and Repo1ting

• Platform User Registration / Certification
• Cybersecurity and Compliance

o Including periodic vulnerability and penetration review
• Utility Marketing and Communications
• Ongoing Support, services and licensing

As a discrete costing item, the utilities will seek bids on the development of the utility-specific APls from
3rd parties.

One-Time Green Button Implementation Costs

Use Case: Set-Up and Integration Costs - One Time - DMD/CMD

Key Inputs:

Setup Costs account for the number of platforms in each implementation scenario (single integrated = 3 (1 per utility type), in-
house/non-integrated = 591 (1 per utility), multi-integrated = 12 (5 per utility type except 2 for natural gas)

Forecasted Participation Professional judgement

Professional judgement and stakeholder interviewsVariability by implementation scenario

Yes

YesEfficiencies increase from in-house, to non-integrated, to single-integrated. Separate assumptions were not developed for multi-
integrated hosted (centralized assumptions were used with a simple multiplication of development costs)

The NH utilities are using a multi-integrated approach but not a central platform, 
so costs are similar to single-integrated
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Process for New Organizations to Register for 
the Data Sharing Platform

User creates Login 
ID/PW to Begin 

Registration

User creates new 
Organization Profile 

(1)

User defines the 
type/amount of 
data intended to 

retrieve (2)

Anonymized
data 

request

Registration 
request submitted 
for review to Joint 

Utilities

Registration 
Approved?

Process 
Compete

Control 
Questionnaire 
complete by 
Registrant

Signatory to 
Data Guard? 

(3)

Request 
Canceled

No

Yes

Registration 
submitted for 
review to Joint 

Utilities

Process 
Compete

Yes

Report concerns to the 
User for correction or 

Governance Council for 
disposition

Approval
Process 

Compete

Approved

Report concerns to 
the Governance for 

disposition

Approval 
Process 

Complete

1. New Organization Profile includes information such as business name,
owner, address, Employer Identification Number

2. Defines if request is for access to anonymized or non-anonymized
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SEW 
SMART ENERGY WATER 

This research was conducted by Maru/Matchbox, a g lobal consumer intelligence firm enabling leaders 
to make timely decisions with confidence. We focus on providing actionable and insightful outcomes 
to uti lit ies. industry associations and o ther energy-focused organizations. We m anage hundreds of 
insight communities to help understand what motivates consumers and in fluences m arkets. Our 
industry leading Springboard America community represents the views and opinions of m ore than 
250,000 Am ericans across numerous dem ographic and consumer attributes. 

0 
SMART 
ENERGY 
CONSUMER 
COLLABORATIVE 

Working for a consumer-friendly, consumer-safe smart grid 

SECC's mission is to serve as a trusted source of inform ation for industry 
stakeholders seeking a broad understanding of consumers' views about grid 
modern ization. electricity delivery and energy usage, and for consumers 
seeking an understanding of the value and experience of a modern grid. 

Join @www smartenergycc.,org 
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Background 
Energy providers and consum ers both experience the conundrum of data wealth and inform ation poverty - and 
this is true in the energy sector and in m any other aspects of life. Consumers tell us they want more information, 
and often it is raw data that is delivered. such as portal data on kilowatts used. It's not easy to understand in its 
unprocessed form, and when the data is not personalized, it is less actionab le. However, energy p roviders often find 
it difficult to consolidate in formation from operational, customer service and m arketing sources to support a more 
personalized customer experience. In the end. consum ers don't get what they need to enab le the priority-driven 
decisions they want to m ake. 

The data that is now avai lable from smart m eters has delivered more accurate bills to consumers and provided m ore 
reliable forecasts and alerts. For the utility, the more granular data has improved operations by providing self-healing 
grid functionality that allows faster restoration of power and insight that helps utilities identify theft. 

As the amount of available data has grown exponentially with the advent oflS-minute interval data available from 
smart m eters. SECC conducted this research to find ways to address this simultaneous wealth and poverty through 
better use and understanding of the data avai lable across the energy ecosystem. By doing so, we aim to help 
stakeholders design programs and services that directly support expressed consumer needs, increase engagem ent 
and help both consum ers and providers achieve their energy objectives. 

Methodology 
Our customer-centric research design began w ith a quali tative discussion among 25 consumers, represen ting a mix 
of ages, regions and energy literacies. Through a facili tated three-day online d iscussion, consumers revealed that they 
u lt imately want to know how energy investments and changes to their energy behaviors will benefit them personally. 
Specifically, they told US: 

4 

7hese ore the types of questions ond consumer poin points 
chot data is perfectly oble to address if it were delivered in 

woys chot provide knowledge ond eose of use for consumers. 

Energy-saving assessments. 
programs or rebates are 
difficult to take advantage of. 

I need more information on the exact cost-benefit 
to upgrading appliances or other energy savings 
upgrades. I want to know the total upfront costs 
and exactly how much I will save each month. 

Because I typically 
auto-pay my utility 
bill, I do not receive 
or see energy-saving 
information. 

It's hard to believe 
that energy-saving 
tools/products /e.g. Nest) 
are as good as advertised. 

It is difficult to understand how much I will save 
each month when I change my habits related to 
energy use /e.g., doing a load of laundry with hot 
water between 6am-8am vs. between 7pm·9pm 

I often forget to in1p/cmcnt energy savings 
tips with my busy schedule. I need an opp, 
device or progran1 to help rne remember 
and make it easy for me to put into practice. 

I only receive general energy 
savings tips I already know. 
I do not receive new 
information that is 
specific to me. 
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With this knowledge in hand. SECC convened an online forum of industry stakeholders. representing electricity 
providers. technology companies and consumer advocates. These industry stakeholders p rovided broad perspective 
on data availabil ity, technology options and consumer attitudes. These varied insights helped us develop concepts 
that we expected wou ld be well-received and were technologically feasible. 

With these two inputs, the consumer forum and the industry stakeholder session, SECC then conducted a 
nationwide consumer survey w ith 1,698 respondents who were involved in energy investment decisions in t heir 
homes. Respondents m irrored the U.S. Census statistics for age, gender, reg ion, education and ethnicity. Our 
sam ple also included a m ix o f hom eowners and renters. 

Industry stakeholder 
concept development 

The consumer survey tested th ree specific concepts that described solutions to address the pain points that were 
identified in the previous inputs: 

Replace & Save focuses on identifying the energy cost savings a consumer could achieve if they were 

to replace older. energy-inefficient appliances w ith new ones. An additional feature - a Rebate Finder - was 

also p resented. The Rebate Finder would monitor available rebates and provided one-click application for 

the rebate. 

Manage & Save focuses on how consumers use appliances in their home and ways they could save 

m oney and energy by using them differently. 

Shift & Save focuses on when consumers use energy in their home. By allow ing their electricity provider 

to delay the start of household appliances. the consumer would take advantage o f lower electricity rates. 

This concept offered an additional feature - a Rate Plan Finder designed to help the consumer take 

advantage o f alternative rate p lans that fit their new usage pattern better than their current plan. 

Each of these concepts are not possible w ithout data analytics to p rovide m eaningful information to guide 
consumers. Each respondent was shown two of the three concepts, and they identi fied the benefits they perceived 
and the usefulness o f the concept. They also rated their interest in participation if these concepts were o ffered by 
their electricity provider. Finally, this research asked respondents to offer ideas on how to improve the concepts 
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they were shown. The best of these are ideas are captured th roughout the report. 

Consumer Segmentation 
SECC's behavioral and attitudinal segmentation has proven to be an effective lens through which to understand 
m otivations and shed light on engagement opportunities. We included our segmentation battery of questions in 
this research and assigned each respondent to the appropriate SECC segment. For reference, the SECC consumer 
segm ents are shown in Tobie l along with their incidence in the general popu lation and their point of view on 
smart energy. 

Segments Percent of 
Consumers Point of View on Smart Energy 

Creen Champions 30% "Smart energy technologies fit our environmentally aware. h igh·tech lifestyles.~ 

Savings Seekers 20% "How can smart energy p rograms help us save monoy?" 

Status Quo 18% ·wc:·rc okay. you can lc-avc- us alone.~ 

Technologycautl- 17% "'We want to use energy w isely, but we don't see how technologies can help.~ 

Mo!Mn& .. alDIIS 15% "Impress us with smart energy technology and maybe we will start to like the utility more: 

Table 1: SECC Consumer Segmentation' 

The rem ainder o f th is report details what we learned from this research - from consumer pain points to speci fic 
concepts to consumer feedback regarding each concept We end w ith a set o f recomm endations for energy 
industry stakeholders seeking ways to engage consumers in a more information-rich experience. 

' More information on Lhese consumer segments can be found 1n our Consumer Pulse and Market segmentation Study - w.xve 5 available on 
our website httpsd/smartenergycc.org/con54;mer-pvlse•wave•S·report/ 
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Three Data-Powered Concepts 
Taking the consumer pain points identified in the qualitative portion of th is research, we created three distinct 
concepts designed to address those pain poin ts. Specifically, these concepts addressed, in d i fferent ways, consumers· 

desire to know how energy investm ents and changes to their energy behaviors w ill benefit them personally. Each 
depends upon analysis of detai led energy usage and other data avai lable to m ost electricity providers. 

Replace & Save Manage & Save Shift & Save 

The Replace & Save program helps 
you to know the monthly cost savings 
potential if you were to replace o lder 
appliances in your home w ith newer, 
energy-efficient ones. The Replace 
& Save program is offered through 
your electricity p rovider, and there is no 
cost to take advantage of the program. 

Addftional Rebate Finder 

Still t hinking about the Replace & Save 
program, consider an ad d itional feature 
that allows you to access rebates should 
you choose to proceed w ith an upgrade/ 
purchase. This Rebate Finder is tailored 
to your situation, and there is no need 
to apply for or fill out paperwork to take 
advantage o f a savings opportunity. It is 
a.s simple as one-click to accept. 

This is d one by: 

1) Showing you any/all rebates for 
which you are eligible. (For example, 
upgrading heati ng/cooling equipment 
more than 10 years o ld , cash back o n 
certain smart thermostats, ENERGY 
STAR air conditioners. etc.) 

2) You accept the rebate you want with 
one click. No ad d itional paperwork 
required. 

3) You are automatically notified of 
new opportunities to save when 
appropriate. 

The Manage & Save program helps 
you better manage appliance usage 
in your home. This can help you save 
money and energy by managing 
HOW you use energy. The Manage 
& Save program is o ffered through 
your electricity provid er and is 
available at no cost to you. 

The Manage & Save program 
estimates t he monthly energy b ill 
savings you might achieve by taking 
specific actions to reduce your overall 
usage (e.g . lowering your thermostat 
by two degrees, unplugging devices 
when not in use. using a different 
cycle on your d ishwasher or clothes 
washer. etc.). 

The Shift & Save p rogram helps you save 
energy and money by changing W HEN 
you use your app liances and avoiding 
using certain appliances during more 
expensive peak energy times. 

With your perm ission. your electricity 
provider can delay t he start of your 
household's appliances until off-peak 
hours, or smart appliances i n your home 
could be p rogrammed to automatically 
take advantage of time~of•use rates. 

Each month, you receive a statement 
w ith how much money you saved by 
shifting your usage to off•peak times. 
This p rogram is available at no cost to 
you and may save you money on your 
electricity bill. 

Additional Rate Plan Finder 

Still thi nking about the Shift & Save 
p rogram, an addit ional feature could 
be rate p lan selection assistance t hat 
helps you compare alternative elec tric ity 
p ricing p lans t hat could save you money 
on energy. 

The Rate Plan Finder is customized to 
your situation based on your home's 
energy use. There is no need to apply or 
fill out paperwork to take advantage of 
a savings opportunity. It Is as simple as 
one·click to accept a new rate. You 
are automatically notified of new 
opportunities to save when app ropriate. 

Elements of these concepts are ava ilable in some areas and som e existi ng ind ustry products align closely w ith 

features of these th ree concepts. As we d iscuss the results of th is research, we interject several examples of efforts 
within the energy ecosystem to create p roducts and services driven by AMI/smart meter data analytics and p rovide 

the more personalized offers that consum ers want. These examples demonstrate that, w hile there is still work to be 
done, progress is being made. 
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Detailed usage data and disaggregation are foundational 
Imagine. a consum er's telephone rings ... 

ELECTRICITY PROVIDER: 

"Hello, I'm calling from your electricity provider. We've noticed you're 
operating a pool pump between 7 pm and 9 pm throughout the 
week Good news. We have a rate plan better suited for this type of 
use. By switching, you could have saved $15 on your last monthly bill. 
Would you like to receive more information about this alternative 
rate plan and how it appUes specifically to you?" 

This il lustration is fueled by d isaggregation 
technology. For the consum er. d isaggregation 
enables m ore personalized recommendations 
and, with the abil ity to split household energy 
consum ption into the main end uses, can 
provide recommendations related to specific 
appliances. For energy p roviders who are able 
to detect appliance signatures by studying 
load shapes in granular sm art m eter data. 
disaggregation helps them identify the 
best candidate for a specific energy 
efficiency action. 

What is disaggregation? 

Disaggregation is an analytics tool that can 
support more personali zed energy efficiency 
solutions. It iden tifies individual app liance 
use at a household level using, for example, 
smart meter interval data. While the idea is 
stra igh tforward, the analytics to develop 
and apply the technology are much m ore 
involved . As w ith all consum er-facing 
programs, our focus is not on the technology 
but on the benefits that consumers can accrue. 

8 

DISAGGREGA7i/ON 

Disaggregation-powered targeting solutions, such as 

Bidgely's Targeter™, enable electricity providers to identify 

h omes for various programs or offers Disaggregation uses 

machine learning to build a profile of energy consumpt ion 

for each home, and enables the comporison of the profiles 

to sim ilar homes to identify inefficiencies and opportunities 

for savings. Filtering parameters include appliance type, 

appliance energy consumption by time period, and location 

Utilities use a targeting solution to identify the ideal homes 

for each program. For example, for a washing machine 

Replace & Save program, the utility would target homes 

that hove inefficient washing machine usage compared 

to similar homes. For a Manage & Save program, the utility 

would offer tips on how to adjust thermostat set-points to 

homes that have inefficient HVAC usage. For a Shift & Save 

program, the utility would target homes with high usage 

during peak periods in a given geography in the summer 

months, For consumers. this ability to personalize offers 

and quantify potential savings is a welcome improvement 

over moss market programs that do not provide the specific 

information they desire. 
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What are the benefits and drawbacks for consumers? 

First. since consumers are typically m isinform ed or unaware of their appliances' energy use, d isaggregation has the 
potential to becom e a valuable educational tool. Second. this is a way for consumers to receive consultative energy 
efficiency recommendations from providers. This allows providers to move beyond mass outreach efforts to forge a 
deeper connection th rough targeted and relevant offers of interest to consumers. Consumers also stand to benefit 
financially. Through access to their usage diagnostics. they are m ade aware of increased consum ption. This enables 
consum ers to act before they receive an unexpected h igh bill or service an appliance that m ay be fai ling or not 
operating at peak efficiency. 

The extent to which consumers are sensit ive about the exchange of personal data depends on a variety o f factors, 
age and consum er segm ent being just two. It is im portant that providers effectively and efficiently demonstrate the 
benefits of d isaggregation while allaying consumers· fears about the security o f the data. 

Data-driven solutions that leverage disaggregation and other analytical approaches are attractive to consumers w ho 
have m ore appl iances and are m ore engaged with their p rovider. For exam ple. in this study, households w ith more 
appliances showed significantly higher interest in the concepts tested. Similarly, those who have had more engagements 
with their energy p roviders were also more interested in these concepts. This suggests that providers in terested in 
creating solu tions based on disaggregation would benefit from m ining their own databases as a first step. Creating an 
"engagement score· based on the num ber of touchpoints or indexing the number of known household appliances (if 
available) are excellent starting points to identify custom ers w ho are most l ikely to engage and ach ieve higher benefits. 

All three concepts are of interest to the majority of consumers 
Overall, consum ers were interested in all the concepts they were presented in the survey. Three to four times as many 
consumers were ·extremely likely to seek ou t more information· than ·not at all likely to seek out m ore information·. 
About one·third indicated strong interest in seeking ou t more in formation about any given concept.> In short, there's 
broad affin ity for these concepts as shown in Figure 7. 

Figure 1 

60% 

55% 

50% 

45% 

40% 

58% 

Likelihood of Follow-up Action 
(Top Z Box• Rated '6 or 7' Extremely Likely) 

--------. • ·--. 53% .... s:~--- ... ~,, ...... ............. 54% 
,,.. .. ........ 

... ...... ... ............... __ 
52% ------ 52% -----....... 

44% 

Searc.h the internet Ask my provider 
for more info for more info 

49% 

46% -----------
45% 

49% 

49% 

45% 

4S% 

48% 

48% 

Agree to talk to Provide addrtional Mention to friend$ 
my provider information or family 

--Replace & Save ---- - plus Rebate Finder --Manage & Save 

--Shift & Save ---- - plus Rate Plan Finder 

i Strong interest is based on those respondents that SE!lected ·extfE!mely likety" w hen asked the follow-on questions about seeking more 
information. talking to their electricity provider. providing additional information or m entioning the program to a fam ily member or friend. 
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The power of actionable information 
In form ation in a personalized context is one o f the benefits common to all the concepts we tested. When consumers 
were asked about w h ich concep t benefits interested them the m ost. they overw helmingly identified benefits that 
deepen understanding and provide personalized inform ation about how m uch money they could save and w hat the 
costs o f any energy-efficient investm ent might be. In a nutshell, consum ers want tangib le. actionable inform ation to 
help them m ake decisions that affect their bottom line. (Figure 2) 

Figure2 Drivers of Program Interest 

Replace & Save Manage & Save Shtft & Save 

Learning potential ---·• monthly savings Leaming potential off-peak • 

monthly savings 

How much it costs . 

Uncle rs landing 55% Better u.nd8rstancht1g 
overall 47% 

How much 11 costs 60'/o 
Better u.ndc<stanchng 

43% Flnchng now opttOf'ls 51% of how I can save 

A way to "do my part" 43% 

Building 
Better unde<stand1ng 55% 

51% oveta11 Utility optimization of understanding overall usage 42% 

Learning about what's possible 
With Replace & Save. consumers most often mention "learning the potential monthly savings on my bill by 
upgrading co energy-efficient appliances· - 57% found this very interesting. Consumers a lso expressed interest in 
"finding new energy-efficient appliance options· (51% ). Taken together, learning about what's possible is of more 
interest than taking o specific action. Building understanding is what's fundamentally interesting and motivating. 
This is an importonc finding in determining how to use data to deliver benefits to consumers. 

Spec1fic1ty of information 
For the Manage & Save concept, leorning the potential monthly savings from changing specific aspects of how 
I use my appliances· is the most interesting benefit to consumers (61% found this ve,y interesting). A related 
benefit but mentioned less often is ·a better understanding of how I use energy overalr (55%). Therefore, it is the 
specificity of understanding tha t is o more powerful element. 

.-

Although the Shift & Save p rogram is focused m ore on action and less on learning, consumers value the 
informational benefits highest nonetheless: the m ost interesting benefits are "the potentia l cost savings if 
I change my energy usage to off-peak times· and "how much it costs to run the oppliances in my home· 
(51% found these ve,y interesting). The least interesting aspect o f the concept is "being ab le to save energy 
effortlessly by letting my utility optimize my usage· (42%). Once again it is the actionable information which 
rises to the top. 
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The power of repetitive engagement 
We found that those who were m ore engaged are more interested in ways to save and be more energy e fficient. 
This analysis contrasts customers w ith low. m edium. and high engagem ent based on a score compu ted from the 
number of energy efficiency actions respondents had already taken and whether they had contacted their u tility 
within the last six m onths.• It does not matter w hich concept these engaged consumers evaluated. their interest 
far outstrips the interest levels of the less engaged consum ers. (Figure 3) 

Figure3 Concept Interest by Level of Engagement 

Replace & Save 

Replace & Save with Rebate Finder 

Manage & Save 

Shift & Save 

Shift and Save with Rate Plan 
Selection Assistance 

• High • Medium • Low 

76% 

60% 
39% 

82% 
65% 

45% 

80% 
60% 

38% 

72% 
54% 

74% 
49% 

There is m utual benefit on this two-way street of engagement. Consumers achieve their energy goals w hile their 
providers. learning from each in teraction. can deliver the more personalized offers these savvy consumers need 
and want. Energy p roviders w ill also m axim ize their marketing dollars by engaging consumers who are ready to 
listen and act. 

l we have found a similar relatronship in ~r-a1 of our resE!arch pfojects.. Ow ConsumE!r Platform of the Future research completed earlier 
in 2018 is one example. This report can be found on our Vv'ebsite at https.//smartenergycc.org/consumer-platform-of.the-futvre-report/. 
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Replace & Save: Best out of three 
While all concepts tested well, Replace & Save (with and without the Rebate Finder) d id especially well on an 

important met ric: pu ll. Pull po tential is consumer l ikelihood to take the ini t iative and seek out information. Pu ll 
is a powerful m easure of in terest because i t requires consumer investment of t im e or money or both rather than 

sim p ly agreem ent to listen to what a sa lesperson or custom er care representa tive has to say. 

Whi le 35% of respondents said they wou ld be extremely likely to search the internet for m ore in form ation. w hen 

combined w ith the Rebate Finder. their interest increases to nearly four-in-ten.• When compared to Manage & Save 
and the Shift & Save concepts. our findings show that the Replace & Save with the Rebate Finder garners m ore interest 

and is likely to motivate more consumers to investigate further (58% vs. 52% and 48-47% respectively). (Figure 4) 

Figure4 "Likelihood to Search the Internet for more Information" 
(Top Box & Top 2 Box• Extremely Ukely) 

58% 
52% 52% 

18% 
20% 

19% 

Replace & Save Replace & Save Manage & Save 
plus Rebate 

Finder 

48% 47% 

16% 
Top 2 Box 

~ 6 (2nd box) 

• 7 - Ext remely Li kely 
(top box) 

Shift & Save Shift & Save plus 
Rate Plan Finder 

Smart Energy Water's Smart Customer Mobile (SCWJ is a self-service platform that enables utilities to 

engage with customers through a digital marketplace. Consumers con replace older appliances w ith 

newer appliances by shopping for products that fit their needs and budget A portal and mobile opp 

con deliver more insight and control over energy and water use. For example. customers can conduct 

on online audit, identify appliances w ith high usage and receive recommendations from their utility to 

replace ond upgrade their appliances through the marketplace. In addition. consumers may control 

their smart thermostats like Nest ond Honeywell or upgrade their heating and cooling appliances on 

the fly through a single click. 

This example highlights how making personalized information available at any t ime. supported by 

analytics. helps consumers save time. effort and money. Energy providers con monitor customer usage 

trends. deliver specific saving tips and action suggestions and offer enrollment in applicable programs. 

This 'olwoys available' two-woy communication encourages engagement and improves customer service 

- in the end, raising customer satisfaction. 

" 1he top box reffects the percentage of respondents who gave the highest rating to each concept {i.e .. the top score on a scale), 
The top 2 box results aggregate those w ho gave the highest or next highest rating to the concept. 
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Looking at pull potential by segmen~ the 
d ifferences are very p ronounced. Green 
Champions. true to their expected behavior, 

show th ree times the interest in Rep lace & 

Save with the Rebate Finder com pared to 

the Status Quo consum ers (in our research. 
always the least interested group) at 74% 
vs 25% respectively. (Figure 5/ 

We no te that the Technology Cautious 
segm ent is also "extremely" or "very l ikely to 

search for m ore info rmation. This segm ent 
engages selec t ively so this m ay be an 

opportuni ty to interest them in energy 
efficiency actions. Replace & Save is 

Figure 5 

Replace & Save 
with 

Rebate Finder 

• 

"WIii search the internet for more Information" 
TOt>l&>ll,11,,J,124 

Green Champions 

-·-
Status Quo 

Technoloff Cautious 

Savings Seekers 

,. ,. )0 ,t0 so "' 
,. ., 

straight forward and offers these consum ers a way to save w ithout introducing additional or w hat m ay be perceived as 

com p licated technology. A closer look at the demograph ic characteristics of those most in terested in Replace & Save 
w ith the Rebate Finder also reveals pockets of heightened interest. When it comes to generational d i fferences. as 

expected, Millennia ls are most interested in engaging w ith these concep ts compared to Gen X and Boomers, given 
their always-on 24/7 desire for inform ation. 

Does the Rebate Finder add value above and beyond the core Replace & Save concept? 

Maybe. There is an interesting l ift in in terest among Movers & Shakers w hen the Rebate Finder extension is added. 

bu t there is li ttle lif t for Green Champions. (Figure 6) As we've noted before, Green Champions represent the largest 
proport ion in the general population (30% or m ore). and they are the easiest consum ers to engage. Movers & Shakers. 
by con trast, rep resent approxim ately 15% overall. These con sum ers are d i fficult to engage and often need to be 

·wowed" by an offer to take notice. 

Flgure6 
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Likelihood to Search the Internet for M ore Information by Segment 
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--Replace & Save (without Rebate Finder) ----- Replace & Save (with Rebate Finder) 

Th is suggests that elec tricity providers need to weigh additional featu res, development and m aintenance costs 
very carefully. Is there enough lift for the investment the p rovider w ill need to make? A re t he addi t ional featu res 

addressing an expressed consumer need? This exam ple illustrates that understand ing consumer m otivation and 
va lues can result in a successful, cost-effective p rogram. 
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In research presented ot ACEEE's 2016 Summer Conference by Pacific Gos & Electric and Enervee. consumers 
roted the importance and availability of information when they were considering on appliance purchase. 
Their research suggests that consumers wont more help to identify rebates as well as energy bill impacts. 
reviews and energy efficiency information.• As shown in Figure 7, consumers would like to hove more information 
about rebates and how their purchases impact their energy bill while information on pricing and brands was 
widely ovoiloble. And. 
in follow-up research. Figure 7 Product Purchase Decision-Making Informat ion Gaps 
when the rebate Bioley et. al. (20 16) 
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the new features. 

Digging deeper into consum er perception of the concepts, we see why Replace & Save (wit h and w ithout the 
Rebate Finder) perform s better than others. Consumers find it easier to understand. more helpful and more 
innovative compared to other concepts. (Figure 8) 

Figures Agreement with Statements about Concept 
/Top Box - Agree Strongly) 

Easy to understand Helpful Innovative 

• Replace & Save • plus Rebate Finder • Manage & Save 

• Sh ift & Save • plus Rate Plan Finder 

Instant cash back or "buy back" of old appliances 
To make the Replace & Save concept more attractive to consumers. respondents suggested thot instant cash 
bock or "buy bock" of old appliances would be good additions to this offer. 

s Find the ACE EE paper here: httpsif/aceee.org/fi1es/proceedings/.2016/data/papers/6 _361 pdf and for a follow·up assessment of PG&E·s online mart(etplace 
by the Emerging T&ehr'0log,es Coordinating Cou~11, see hlLpsJfv.M,,.v.etc.c·c.a.com/reports/assessmenL·pge%E2%80%99s·onlir'\e·marketplace 

14 0 2018 SMART ENERGY CONSUMER COlLABORATIVE ALL RIGHTS RESERVED 



DE 19-197 Pre-Hearing Memorandum 
May 27, 2022 
Attachment D

154 of 163

Data Analytics: Unlocking the Consumer Benefits 

Manage & Save: A way to win over Movers & Shakers 
Respondents were also receptive to Manage & Save. w ith this concept garnering as m uch interest as the Rep lace & 
Save concept without the Rebate Finder (refer to Figure 4). One reason why consumers are attracted to this concept is 

the close resemblance with Replace & Save. It is sim ilarly easy to understand and helpful (refer to Figure 8). Also, the 
actionable in form ation benefit rises to the top as a key d river o f interest. Taken together. it's clear the level of consumer 
interest and the key benefits are fundamentally similar between Replace & Save and Manage & Save. (Figure 9) 

Figure9 
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This concept is framed as "better manage appliance usage in your home· vs. a replacement-focused offer. The 
concept im p lies less up-front investment. like Replace & Save, Millennia ls and Green Cham pions are significantly 

more interested than other age groups and segm ents - 62% of Millenn ials and 73% of Green Champions would 
search the in ternet for m ore information about a Manage & Save p rogram. Consumers in the Movers & Shakers 
segment also show more interest in the Manage & Save concept (55% said they would be ·extremely" o r ·very" 

likely to search the in ternet for more inform ation). Since Movers & Shakers are selective about the p rogram s they 
are in terested in, a p rogram like th is presents an opportuni ty to engage them. 

Energy Audit or Appliance-level Value 
To make this concept even more attractive, consumers suggest pairing this solution with an energy audit and 

including on exact dollar and cents value at the appliance level. 
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MANAGE 

Fort Collins Utilities provides on excellent example of leveraging data to deliver consumer benefits as well 

as improve the utility's ability to manage peak demand. Their Peak Partners program provides consumers with 

Wi·Fi enabled smart thermostats and two-way communication devices for water heaters. The utility installs 

these at no cost to the customer. Consumers enrolled in the program saved on averoge 1.03KWon oir 

conditioning ond .17KWon water heating during the first summer seoson olone. 

As the utility designed their Peak Partners program. they used 

existing customer insights to plan two key components of the 

program: estimating the potential demand response resource 

and selecting the communication network technology for the 

heating. ventilation and air conditioning (HVAC) and water 

heater components. This mode insta/lotion and operation of 
the program easier for consumers and the utility. The utility olso 

segmented their customers based on the demand response 

value they were likely to gain through the program and then 

invited those high DP-value customers to join. Fort Collins 

Util ities was able to achieve a 92% subscription rate for 

HVAC in the first year and over 50% on water heating 

through this targeted outreach. 

Over the next 2-3 years. the utility continued to use program 

data to improve their operations, maximize program enrollment 

and optimize communication with their customers. And, they 

have initiated a loaner program to test consumer response to 
in -home displays that would enable them to provide new services 

to their customers and increase consumer knowledge. Their experience and dedication to leveraging data for 

mutual gain earned Fort Collins Utilities a customer engagem ent award from SECC in 2016.• 

6 The complete Foft Collir"IS Utilities case study is available on the SECC website at hllps://smar'tene,gycc..o,g/2015·fo,t--colhns·utillties--case-study/ 
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Shift & Save: Giving up control reduces interest 
Learning and personalization are drivers of consumer interest in the first two concepts. Consumers can take in 
information. but w hat they do w ith the information and when they do i t is entirely at their discretion. The Shift & Save 
concept is different. It is more transactional in nature. The premise of the concept is that consumers rel inquish a fair 
amount of contro l to gain benefi ts. The concept included the following description: "With your perm ission. your 
electricity p rovider can delay the start o f your household·s app liances unti l off-peak hours·. This im p lied action by 
u til it ies on behal f of consumers results in lower interest relative to the other two concepts. When we compare two 
of the learning-focused d rivers - "how m uch it costs to run appliances in my home• and •a better understand ing 
of energy use· - there is a d istinct decline in interest. We attribute the decline to the context of the concept and 
the relinquishing o f control. In short, consumers do not see enough learning upside for the control they are asked 
to relinquish in this Shift & Save concept. (Figure 10). 

FigurelO 
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Shift & Save directly addresses this consumer concern: "/ often forget to implement energy 
savings tips with my busy schedule. I need on opp, device or program 
to help me remember and make it easy for me to put into practice." 
Although customers have traditionally been reluctant to allow their utility companies to take over management 

of their home energy use. a careful balance of value. choice and control can alleviate concerns and provide 

savings benefits for customers and utilities alike. Tendrils Orchestrated Energy is one direct load control solution 

that provides this balance. Orchestrated Energy is a device-agnostic demand management solution that 

automatically shifts load and reduces customer bills by communicating with smart devices in the home. 

such as smart thermostats. It helps smart appliances operate at the most cost-effective times while adhering 

to customer preferences (for example. ensuring a customer's home temperature stays between their designated 

68-72 degrees comfort range). The set-it-and-forget-it technology helps customers who wont personalized ways 

to save from their energy provider. but have a hard time remembering to m anually implement savings tips. 

This concept is especially useful for customers who ore considering TOU rotes. as presented with the Rate Plan 

Finder. Consumers can automate home energy use while retaining the option to adjust preferences and 

opt-out as needed. From the electricity provider's perspective. a utomation supports more reliable load shifting. 

For example, in the three years since launching Orchestrated Energy, Tendril's ut ility clients have experienced 

an average HVAC peak load shift of 85%. Opt-out rates are below 2% and customer satisfaction is over 90%. 

Som e consum ers noted that they found the Shift & Save concept "invasive· and "risky" m ore often than Rep lace 
& Save. (Figure 11) The consum ers m ost l ikely to agree w ith these negative statem ents were also m ore like ly to 
have lower levels of engagement w ith energy efficiency. 

SECC knows from previous consum er 
research that g iving up contro l is rarely 
popular.' A way to enhance in terest in 
Shift & Save is to emphasize the benefits 
and highlight areas the consumer sti ll 
contro ls. It is comm on practice in t he 
energy industry to provide sign ifican t 
incentives to get consum ers to make 
necessary changes. Sh ift & Save as it was 
described to consum ers did not p romise 
a rebate or a bonus for behavioral change. 
Personalizing the benefits by estim ating 
m onthly cost savings with any suggested 
rate p lan w ill make the incentive m ore 
tangible and help the consum er decide 
whether the trade-off of con trol is worth it. 

Figure 11 
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7 Examples of consumer Interest In the context of choice and conuol can be found In The Empowered Consumer ar\CI Customer 
Expedence & Expectations available on our vvebsite at https://smartenergycc,org/the-emp<,1;Vered·co/"\SUmer·report/ and 
htlps://smartenergycc.o,g/customer·expedence·expectations·report/ 
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Does the Rate Plan Finder add value above and beyond the core Shift & Save concept? 

Respondents indicate that they do not find increased value in the Shift & Save concep t even w ith the addition o f the 
Rate Plan Finder. (Figure 12) This is not surprising as responden ts ind icated that the extension was no m ore helpful or 
easier to understand compared to the base concept (refer to Figure 8 ). 

Figure12 
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---Shift & Save (without Rate Plan Finder) ----- Shift & Save (with Rate Plan Finder) 

When the Rate Plan Finder is added to the Shift & Save concept. there is very little gain overall (interest is even or rises 
2% at most). In fact. Movers & Shakers ind icate less in terest (-4%) w hen the Rate Plan Finder is added. It is possib le 
that add itional interest can be generated by provid ing more specific savings information. It is also possib le that 
m any consum ers do no t perceive that they have much choice in the rate p lan they are on and therefore do not 
see any further benefi t in a Rate Plan Finder. In these cases more education m ay be helpfu l to educate consum ers 
abou t their options. 

Incentives and tangible estimates 
To make the Shift & Save idea m ore a ttractive to consumers, rebates and tangible estimates would be 
worthwhile additions. One consumer mentioned on online calculator that provides savings estimates to 
raise the caliber of the Shift & Save concept. Recommendations for improvement also included simply not 
having to relinquish control and instead showing the potential savings. This. of course. is the essence of 
Monoge & Save ond reinforces how the loss of control hos impacted interest in the Shi~ & Save concept. 
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An Additional Word About 
Data Sharing and Analytics 
A key question amidst the rapid accumulation of data across the energy ecosystem is the extent to which analyzing 
and sharing data is accepted by the general population. This is topical because of recent data breaches involving 
Facebook. Yahoo. Target. Equi fax and eBay. Energy p roviders have a good track record of collecting deta iled 
electricity usage data and keeping i t out of the hands o f hackers and unauthorized agen ts. However. with the 
advent o f smart m eters, m uch more granular data than ever before is available about how and when consumers 
use electricity. Usage patterns can be m ade available through advanced data analytics. Appliance-level details are 
available through machine learning algorithms, monitoring devices and d isaggregation technology. In states where 
consumers can choose their retail p rovider, data sharing such as this is already rou tine and follows state-mandated 
consumer protection processes. 

Consumers expect both sharing and analysis, 
but they worry nonetheless 
SECC investigated consum er attitudes towards energy sharing to third parties in exchange for benefits. We asked 
consum ers to reflect on the subject w ithin the fo llowing context: 
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• • • • ••• • • • 

new products and services 
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•• 
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We then presented several statements to consumers and asked how much they agreed or d isagreed w ith them 
when they thought about their electric ity account information (such as energy use. rate structu re. payment method. 
etc.) being shared with third parties. 
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Most of the public trusts their provider (78% strongly/som ewhat agree). (Figure 13) This is a positive outcome that 
is a d irect resu lt of the strong data protections u til it ies have employed over the past centu ry. In the same analysis, 
most of the public worries about their home's account information getting into the wrong hands {79% strongly 
/somewhat agree}. Trust and worry therefore go hand-in-hand when it com es to data collection and how electricity 
providers use and p rotect i t. This is a great foundation to begin the p rocess of find ing ways to benefit consumers 
with their energy data. 

When it comes to analyzing account data to help consumers find ways to conserve energy, 74% of respondents 
strongly or som ewhat agreed with the statem ent "I expect analysis of my account data happens all the time and 
will help m e find ways to conserve energy·. There is a clear expectation that electricity p roviders are using the data 
they have for the benefi t o f consumers. This expectation is strongest among Green Champions and Millennia ls 
(86% and 81% respectively strongly/somewhat agreed). 

Figure13 Agreement with Statements Regarding Electricity Usage Data Sharing 
(Top 2 Box• Strongly/Somewhat Agree; n=l,698 respondents) 
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Half of the population agreed that "my electricity provider can share my account information w ith third -party 
providers so I can receive tailored o ffers for new products and services·. This was a much higher num ber than we 
wou ld have expected g iven negative news coverage about consumer data use. However consum ers also expressed 
worry about how thei r information is protected. 

Note that Green Champions are the most engaged group of consumers overall - and the m ost numerous. 
Millennials are fast becoming the largest age cohort of electricity users. As we've pointed out in prior research. 
consumer expectations continue to rise. and experience in one sector leads to expectations in other sectors.• 

• Find SECC's report Customer Experience & Expectotions on our WE!bsite httpsJ/sm~rtenergycc.org/customer·expenence~expectations·repon/ 
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Putting Analytics to Work 
for Consumer Benefit 
There is a weal th of data available to u til it ies now that Advanced Metering Infrastructu re has been deployed in 
m ore than 60% of U.S. households. Each smart meter and other devices installed on the grid generate such 
large am ounts o f data that entire new data offices are requ ired to m anage i t. And yet, this data does not translate 
automatically into significant benefits to consumers. This research has identified areas in the energy ecosystem 
w here programs can leverage data and analytics to offer solutions that provide value to consumers. 

Research is interesting by itself but applying what we learn to program design, consumer engagement and the 
ways we articulate the benefits of a m odern grid to consum ers are the overrid ing objectives o f SECC. The three 
d i fferent program design concepts we tested require data analytics to solve consum er-identi fied pain poin ts and 
the resu lts were compelling - 45-55% of respondents were interested in each of the concepts. Replace & Save, 
the most popular concept. also generated significant "pu ll" capability, which means that consumers will take the 
initiative to learn more once they hear about it This consumer reaction tells us that programs rooted in data analytics 
and personalized benefits are a posit ive step forward for consum ers and consumer engagement. Our key conclusions 
and recommendations for program designers, data analysts and marketing teams are sum marized below: 

0 

8 

22 

Target consumers who already expect and are accustomed to data sharing and analytics in 
other aspects of their lives. Consumers do not speak w ith a singular voice about data sharing with th ird 
parties. bu t there are subgroups of Americans who not only trust providers to manage their data, but also 
expect analysis to be comm onplace. Younger consumers. particularly Millennials. as well as consum ers in the 
Green Champion segment, are the most likely to be interested in new energy-saving concepts that depend on 
analytical and data-sharing capabilities. Retailers. banks and internet search engines have already conditioned 
consumers to expect personalization based on analysis and in formation sharing. And. this research confirms 
consumers want this type of help. This m eans the inner workings of these concepts (when presented as 
p roducts) w ill be vvelcome addit ions in an area that has not often offered this type of convenience. Electricity 
providers can identify receptive consumers through segmentation and third-party data sources. 

The "already engaged" are likely to be interested in additional offers. We've focused a lot on 
usage data throughout this research. but sm art m eter data is not required to identify these already engaged 
consum ers. This information lives in silos throughout m ost energy provider organizations - in p rogram records, 
customer service and b ill ing systems. And the long history of service most electricity p roviders have w ith 
their customer base is a treasure trove of transactional engagement. Leveraging this information will require 
a m u lti-pronged approach: 

Mining existing p rogram and customer data to identify these already engaged custom ers and using the 
wealth of historical data to make offers and benefits personal. 

Developing or enhancing custom er service processes that help create an ·engagement profile" for 
each customer so the information available grows richer with each engagement. 

Making it easy for customer service personnel to identify w hen analyt ics-based offers are applicable. 
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Start with offers consumers can easily understand and design them for ease of use. While all 
concepts were in teresting to the majori ty of consum ers. Replace & Save performed best It's straightforward 
and it is easy to understand w hen and how a consum er would use this program. It answers two specific pain 
points noted by consum ers in our qualitative research: ·1 only receive general energy saving tips I already know. 
I do not receive new information that is specific to m e" and ·1 need more information on the exact cost-benefit 
to upgrading appliances or other energy savings upgrades. I want to know the total upfront costs and exactly 
how much I w ill save each month." Even when consum ers stated that ·energy-saving assessments. p rograms 
or rebates are difficu lt to take advantage of" and "it is d i fficult to understand how much I will save each month 
when I change my habits related to energy use·. extensions that d irectly answer these concerns m ay not be 
enough to engage significantly more consum ers. 

Use actionable information as an entry-level feature. As we saw with each of t he concepts tested in 
this research, consumers are interested by the opportunity to learn something specific about their personal 
use of energy. Actionable information related to appliance use. rate p lans and rebates shou ld be the first 
elem ent of any data analytics-based program design. Actionable information al lows marketing team s to 
create personalized invitations targeting speci fic consum er segments emphasizing messages that w il l 
resonate. Consumers want to retain choice and control. and research shows m essages that emphasize 
how a p rogram helps them achieve both priorit ies are likely to garner a better response. 

Turning detailed data into actionab le in formation for consum ers and industry stakeholders is an effective way 
to engage consumers in energy efficiency. As seen from our case studies. early use programs leverag ing data 
analyt ics are being offered in several areas o f the country. We expect personalization to be "table stakes· in the 
energy sector as i t already is in retail, banking. m edicine and tra nsportation. This research provides specific 
exam ples and d irectional insights for industry stakeholders w ho want to bu ild a more persona l relationship 
with their customers. As experim entation, analysis and sharing help m ove the energy ecosystem forward. we 
encourage stakeholders to partner with SECC in sharing their successes. 

23 0 2018 SMART ENERGY CONSUMER COLLABORATIVE All RIGHTS RESERVED 



DE 19-197 Pre-Hearing Memorandum 
May 27, 2022 
Attachment D

163 of 163

0 
SMART 
ENERGY 
CONSUMER 
COLLABORATIVE 

Working for a consumer-friendly, consumer-safe smart grid 

SECC's mission is to serve as a trusted source of information for industry 

stakeholders seeking a broad understanding of consumers' views about gnd 
modemization, electricity delivery and energy usage, and for consumers 

seoking an understanding of the value and experience of a modern grid. 

Join@ www.smartenergycc.org 
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