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Ms. Erica M. Hamilton
Commission Secretary
British Columbia Utilities Commission
Sixth Floor - 900 Howe Street
Vancouver, BC V6Z 2N3

Dear Ms. Hamilton:

RE: British Columbia Utilities Commission (BCUC)
British Columbia Hydro and Power Authority (BC Hydro)
Three-Year Transmission Service Rate Report
BCUC Order No. G-10-09

BC Hydro is writing to the BCUC in compliance with BCUC Order No. G-10-09 and
accordingly attaches its Transmission Service Rate Three-Year Summary Report (the
Report) for the three years commencing April 1, 2006, to March 31, 2009 (fiscal years
F2007, F2008 and F2009). In the Report BC Hydro has provided its responses to the
eight questions found in Appendix A of BCUC Order No. G-10-09 regarding the Terms
of Reference for the Transmission Service Evaluation Report that the BCUC is required
to provide to Government by December 31, 2009.

It is BC Hydro's view that the Report, in combination with the three Transmission
Service Rate Reports for each of F2007, F2008 and F2009 (the latter filed concurrently
with the Report) provides a common, factual basis for an informed understanding of the
transmission customer events that have (or have not) occurred during the first three
years of BC Hydro's Rate Schedule 1823 - Transmission Services - Stepped Rate
(RS 1823).

As discussed in detail in the Report, BC Hydro is of the view that RS 1823 has facilitated
energy conservation by BC Hydro's transmission customers, although there are
challenges in quantifying the entire amount of demand side management (DSM)
response from customers. BC Hydro remains of the view that there is no clear and
objective way to discretely separate the impact of rate structure, Power Smart enabling
activities and other customer decision-making factors for each DSM project.

BC Hydro concludes in the Report that costs have been shifted from the transmission
service class to other customer classes and to the shareholder as a result of the
stepped rate. BC Hydro also concludes that it is important to take a longer-term view of
cost-shifting impacts caused by changes (increases and decreases) in RS 1823 energy
sales and revenues.
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With regard to retail access and RS 1825 time-of-use rate options, BC Hydro reports
that RS 1823 has not achieved one of its objectives of facilitating retail access by
transmission service customers and no customer has used RS 1825. The Report
provides a discussion of the possible reasons that have resulted in no customers
exercising the option to use retail access or RS 1825.

Finally, BC Hydro provides its views on whether or not RS 1823, as currently structured,
contains barriers or obstacles to further conservation, load reduction or preservation and
optimization of self-generation by BC Hydro's transmission customers and whether there
are elements of RS 1823 that could lead to less than optimal results.

It is BC Hydro's view that the purpose of this proceeding is to provide information and
submissions to the BCUC to assist it with preparing its Transmission Service Evaluation
Report to Government. The purpose is not to redesign or otherwise change the
transmission service rates.

As directed by BCUC Order No. G-10-09 BC Hydro has provided a copy of the Report to
all intervenors in the TSR Re-pricing Application proceeding and to all of its transmission
service customers.

For further information, please contact Fred James at 604 623-4317.

Yours sincerely,

Joanna Sofield
Chief Regulatory Officer

Enclosure

c. BCUC Project No. 3698503 (BC Hydro Transmission Service Rate Re-pricing
Application) Registered Intervenor Distribution List.
RS 1823 Customers
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1 Introduction 1 

This is BC Hydro’s Transmission Service Rate (TSR) Three-Year Summary Report 2 

(the Report) for the three year period commencing April 1, 2006, and ending 3 

March 31, 2009 (F2007 to F2009). 4 

The Report is being filed to comply with the TSR Application Negotiated Settlement 5 

Agreement (TSR NSA)1 and the Terms of Reference for the Transmission Service Rate 6 

Evaluation (TSR Evaluation). 7 

By Order No. G-10-09 issued on February 19, 2009, the British Columbia Utilities 8 

Commission (BCUC) approved Terms of Reference for the TSR Evaluation comprising the 9 

following eight questions: 10 

1. Has the transmission services stepped rate (RS 1823) facilitated conservation by BC Hydro’s 11 
transmission customers? 12 

2. Has the transmission services stepped rate (RS 1823) facilitated retail access by BC Hydro’s 13 
transmission customers?  14 

3. If no retail access has occurred, why not? Are there features of the transmission services 15 
stepped rate that detract from the attractiveness of retail access? 16 

4. Has the transmission services stepped rate (RS 1823) caused costs to shift to other customer 17 
classes or to the shareholder (provincial Government)?  18 

5. If there is cost-shifting taking place, what are the reasons?  19 

6. Why have no customers used the Time of Use Rate (RS 1825)?  20 

                                                 
1  Approved by BCUC Order No. G-79-05, August 29, 2005. 
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7. Does the transmission services stepped rate (RS 1823), as currently structured, contain 1 
barriers or obstacles to further conservation, load reduction, or preservation and optimization 2 
of self-generation by BC Hydro’s transmission customers? 3 

8. Are there elements of the rate structure (RS 1823) that could lead to less-than-optimal results in 4 
the future? If so, what are those elements, and what are the less-than-optimal results. 5 

The Report provides BC Hydro’s responses to each of the eight questions and has been 6 

prepared to assist the BCUC and stakeholder review. BC Hydro’s responses incorporate a 7 

consolidated view of the conservation and financial results reported in each of the TSR 8 

Annual Reports for the three years under review; a preliminary estimate of the total 9 

conservation response to the stepped rate structure; and TSR customer perspectives 10 

obtained from executive interviews, individual customer meetings, stakeholder meetings and 11 

rate workshops.2 12 

It is BC Hydro’s view that the Report, in combination with the TSR Annual Reports (F2007, 13 

F2008, F2009) provides the basis for an informed understanding of transmission customer’s 14 

response to the new transmission service rates during the first three years that they have 15 

been in place. It is also BC Hydro’s view that the purpose of this proceeding is to provide 16 

information and submissions to the BCUC to assist it with preparing its TSR Evaluation 17 

Report to Government which is due on December 31, 2009. The purpose is not, at this time, 18 

to redesign or otherwise change the TSR rate design nor the terms and conditions. 19 

2 Background 20 

The BC Government’s 2002 Energy Plan, Energy for Our Future: a Plan for B.C. (2002 21 

Energy Plan), mandated that the BCUC conduct an inquiry to develop and make 22 

recommendations to Government regarding a stepped rate structure for BC Hydro’s large 23 

commercial and industrial customers. In its Report and Recommendations dated 24 

October 17, 2003 the BCUC provided nine recommendations to Government related to 25 

stepped rates. 26 

                                                 
2  Customer executive interviews were conducted by an independent research firm (Innovologie LLC). The firm 

is finalizing its report and BC Hydro expects to file the report with the BCUC prior to October 14, 2009 (the 
date for information requests from BCUC staff and intervenors). 
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3 Responses to Terms of Reference Questions 1 

3.1 Question 1: Has the transmission services stepped rate (RS 1823) 2 
facilitated conservation by BC Hydro’s transmission customers? 3 

3.1.1 Introduction 4 

The stepped rate has facilitated conservation by TSR customers. 5 

Prior to April 2006, energy sales to transmission customers were based on a flat rate under 6 

Rate Schedule 1821 – Transmission Service (RS 1821). For many transmission customers, 7 

RS 1821 did not allow a sufficient return on investment for capital projects designed to 8 

reduce electrical energy use or increase self-generation output.  9 

The 2002 Energy Plan contained two policy actions which described the basis for new rate 10 

structures for transmission voltage customers: 11 

“Policy Action #14 (new): Under new rate structures, large 12 
electricity consumers will be able to choose a supplier other 13 
than the local distributor. New stepped pricing (see 14 
Conservation and Efficiency) will provide an incentive for large 15 
industrial or transmission rate customers to purchase from 16 
IPPs, or to self-generate, when they can do so less 17 
expensively than the utility’s cost of new supply…” 18 
 19 
“Policy Action #21 (new): New rate structures will provide 20 
better price signals to large electricity consumers for 21 
conservation and energy efficiency. 22 
 23 
The BC Utilities Commission will conduct a hearing to develop 24 
new stepped and time-of-use pricing for BC Hydro’s industrial 25 
and large commercial customers. As a principle, for stepped 26 
rates, the last block of energy consumed should reflect the 27 
cost of new supply. This will encourage these customers to 28 
meet part of their electricity needs through conservation and 29 
energy efficiency, or from other sources (self-generation or 30 
IPP purchases), where they can do so cost-effectively. To 31 
keep rates low overall, the stepped rate structure will be 32 
revenue neutral. Time-of-use rates will encourage customers 33 
who can manage the timing of their electricity use to shift 34 
consumption to low priced off-peak periods.”35 
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Customer Reported DSM is an estimate of energy savings from energy conservation, 1 

efficiency and self-generation projects that were funded/installed by the customer. These 2 

projects were reported to BC Hydro as part of the annual CBL adjustment process and 3 

verified by BC Hydro to be operational. Customer Reported DSM occurs in response to the 4 

stepped rate and Power Smart enabling activities working in combination. These results 5 

have been provided in each of the TSR Annual Reports. 6 

Unreported DSM is an estimate of residual energy savings from energy conservation and 7 

efficiency and self generation actions that were funded/installed by the customer. These 8 

actions were neither reported to, nor verified by, BC Hydro. Unreported DSM is assumed to 9 

occur in response to the stepped rate and Power Smart enabling activities working in 10 

combination. These results have not been provided in the TSR Annual Reports. A more 11 

detailed summary of each DSM category follows. 12 

3.1.2 Customer Reported DSM  13 

These projects are 100 per cent funded by the customer. In all cases of Customer Reported 14 

DSM, BC Hydro has not provided a direct capital incentive towards the capital cost of the 15 

project. However, in some cases, BC Hydro has provided financial assistance to identify the 16 

DSM project and/or provided technical, key account manager and rate analysis support to 17 

verify the project energy savings and investment economics. These efforts are collectively 18 

regarded as “Power Smart enabling activities”. 19 

BC Hydro’s approach is to work with customers to identify, implement and verify DSM 20 

projects that are beneficial to customers under the stepped rate. BC Hydro has calculated 21 

the total “acquired energy savings” by fiscal year from Customer Reported DSM projects in 22 

each of the TSR Annual Reports. These projects reflect the total acquired energy savings 23 

from DSM projects that were verified to be operational at each individual RS 1823 customer 24 

site. 25 

There are many complex variables that impact customer electricity use and DSM investment 26 

decision-making. There is no clear objective way to discretely separate the impact of rate 27 

structure, Power Smart enabling activities and other customer decision-making factors for 28 

each reported DSM project. 29 
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For convenience, BC Hydro has further separated Customer Reported DSM into three 1 

sub-categories, as shown in Table 2, and described in more detail below: 2 

a. Legacy Conservation and Efficiency (November 25, 2002 to December 31, 2005); 3 

b. New Conservation and Efficiency (January 1, 2006 to March 31, 2009); and 4 

c. Incremental self-generation (relative to an established generator baseline). 5 

Table 2 Customer Reported DSM Summary 6 
(F2007 – F2009) 7 

 F2007 F2008 F2009 

Sub-Category GWh GWh GWh 

Legacy conservation and efficiency 167 151 159 

New conservation and efficiency 138 296 267 

Incremental self-generation 123 185 159 

TOTAL 428 632 585 

3.1.2.1 Legacy Conservation and Efficiency 8 

These DSM projects were installed between November 25, 2002 and December 31, 2005. 9 

The significance of the November 25, 2002, start date is the introduction of the 2002 Energy 10 

Plan, which set the stage for the implementation of new transmission service rates. 11 

Subsequently, through the TSR NSA, all parties implicitly agreed that customer investment 12 

in Legacy DSM projects was, at least in part, influenced by the 2002 Energy Plan policy 13 

action for stepped rates.  14 

Since the customers’ initial CBLs were to be established using actual metered calendar 15 

2005 energy consumption (2005 metered energy), it was agreed that customers should not 16 

be penalized for any DSM investment after November 25, 2002, that reduced 2005 metered 17 

energy. Accordingly, the annual energy savings from Legacy DSM projects were included as 18 

a credit adjustment to each customer’s initial CBL, pursuant to section 3 of the CBL 19 

Determination Guidelines. 20 
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3.1.2.2 New Conservation and Efficiency 1 

These DSM projects were installed after January 1, 2006. The intent of these projects is to 2 

reduce Tier 2 energy purchases, although some customers have invested in larger DSM 3 

projects that reduced their energy purchases to below 90 per cent of their CBL, to achieve a 4 

combination of Tier 2 and Tier 1 energy reduction.  5 

Whereas the energy savings from Legacy DSM projects resulted in a credit adjustment to 6 

the initial CBL, the energy savings from New DSM projects installed after January 1, 2006 7 

do not result in a CBL adjustment unless the customer’s actual energy purchases fall 8 

outside the annual 90 per cent - 110 per cent dead-band used for CBL resets. If the adjusted 9 

energy purchases fall below, or above, the established dead-band, the CBL is reset to the 10 

adjusted amount. As such, the reset CBL includes the energy savings associated with New 11 

DSM projects. 12 

3.1.2.3 Incremental Self-Generation 13 

These DSM projects reflect the increase in annual self-generation output between each 14 

fiscal year and the CBL establishment year (calendar 2005 is the default CBL establishment 15 

year). BC Hydro has worked to establish a “non-contracted” generation baseline 16 

(non-contracted GBLs) for most customers with self generation based on the actual gross 17 

metered output of each generator in the CBL establishment year. The “non-contracted” 18 

description refers to generation output that is not under contract for off-site sales. 19 

The non-contracted GBL represents the baseline generation output used by the customer in 20 

the CBL establishment year to serve an equivalent portion of the customer’s historical plant 21 

load. A non-contracted GBL is required because the initial CBL is based on actual TSR 22 

energy purchases, which reflect the balance of the plant’s total electricity requirements net 23 

of non-contracted self-generation. The non-contracted GBL calculation, using calendar 2005 24 

as the default CBL establishment year, follows the general formula: 25 

2005 metered energy + 2005 gross generator output = total 2005 plant load 26 

Where: 2005 metered energy (net of RS 1880 energy) = unadjusted 2005 CBL 27 
Where: 2005 gross generator output = non-contracted GBL 28 
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Each fiscal year, the participating customer provides BC Hydro with a “Declaration of 1 

Generation” for each of its generator units. This information is compared to the 2 

non-contracted GBL to determine the incremental generation output as follows: 3 

Gross generator output - non-contracted GBL = incremental generation (DSM) 4 

Increased self-generation displaces metered RS 1823 energy purchases, and is considered 5 

DSM (load displacement) for CBL purposes. In the absence of a Declaration of Generation, 6 

BC Hydro would not be able to determine the cause of significant changes in metered 7 

RS 1823 energy purchases that may otherwise trigger a CBL reset in accordance with the 8 

annual dead-band provisions of the CBL Determination Guidelines. 9 

Some customers with self-generation sell a portion of their incremental generation output to 10 

off-site customers (mainly to BC Hydro and Powerex). In such cases, BC Hydro establishes 11 

a contracted GBL for the customer that represents the amount of generation output that 12 

must first be used to meet historical plant load requirements. Generation output that is 13 

incremental to the contracted GBL is then sold under contract as "off-site sales", usually via 14 

an Electricity Purchase Agreement (EPA). 15 

Any incremental self-generated energy that is surplus to the contracted GBL and EPA 16 

requirements, and that is used to serve an equivalent portion of the customer’s plant load 17 

(thereby displacing actual RS 1823 energy purchases), is considered incremental DSM for 18 

CBL purposes as follows:  19 

Gross generator output - contractual requirements = Incremental generation (DSM) 20 

3.1.3 Unreported DSM  21 

BC Hydro has provided a preliminary estimate of Unreported DSM in an attempt to provide 22 

an estimate of the total conservation response to the TSR rate structure. 23 

3.1.3.1 Unreported DSM Definition 24 

Unreported DSM is an estimate of residual energy savings from energy conservation and 25 

efficiency and self generation actions that were funded/installed by the customer. These 26 
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actions were neither reported to, nor verified by, BC Hydro. This definition of Unreported 1 

DSM includes energy savings from both unreported DSM projects and customer DSM 2 

actions such as behavioural and/or operational changes. This includes capital and 3 

non-capital DSM activity.  4 

For example, unreported customer DSM projects may include actual capital projects such as 5 

motor replacements or control system upgrades. Unreported customer DSM actions may 6 

include non-capital behavioural/operational change actions such as turning off idle 7 

equipment, product grade changes, or compressor leak repairs.  8 

3.1.3.2 Unreported DSM – Preliminary Estimate 9 

BC Hydro has not provided an estimate of Unreported DSM in prior TSR Annual Reports. This 10 

is a challenging analysis for the following reasons: 11 

 Data: BC Hydro has incomplete information on how customers have responded to the 12 

rate and/or what they would have done in absence of the rate change; 13 

 Control group: There is no control group of industrial customers that are not on the 14 

stepped rate.  15 

 Multiple variables: There are multiple data inputs that must be standardized and treated 16 

with specific assumptions, for statistical and econometric analysis to be performed. 17 

 Model Specification: An estimation model must be able to separate and measure the 18 

impact of different factors, including the stepped rate, on total conservation so that the 19 

amount of unreported conservation can be estimated.  20 

Nevertheless, BC Hydro considers it important to attempt to provide an estimate of the 21 

unreported conservation impact of the stepped rate and proposes two alternative methods 22 

by rate evaluation experts: 23 

 Method 1: TSR Impact Evaluation (BC Hydro Evaluation) (Appendix B); and 24 

 Method 2: Statistical Analysis (Energy and Environmental Economics (E3)) (Appendix C) 25 
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Method 1 and Method 2 utilize econometric and statistical analysis models, respectively. 1 

Table 3 presents the results of each method, providing an estimate of the range of 2 

Unreported DSM. 3 

Table 3 Estimate of Unreported DSM (F2007 to F2009) 4 

Unreported DSM F2007 F2008 F2009 

 GWh GWh GWh 

Method 1 236 126 113 

Method 2 124 0 417 

PRELIMINARY RANGE6 124 – 236 0 – 126 113 – 417 

Note that the estimates of Unreported DSM are not directly comparable, since each method 5 

utilizes different data sets and employs different modelling and analysis logic. Furthermore, 6 

although the estimate of Unreported DSM may be generally viewed as the residual price 7 

response to the change in rate structure, BC Hydro has no knowledge of the specific drivers 8 

of customer projects and actions that are reflected in the Unreported DSM estimate. Thus, it is 9 

reasonable to assume that some of the Unreported DSM may include other factors such as 10 

Power Smart enabling activity. 11 

3.1.3.3 Subjective Test of Reasonableness 12 

BC Hydro has used subjective judgement to test the reasonableness of the Unreported DSM 13 

estimated by each method.  14 

This subjective test is premised on the assumption that Customer Reported DSM is a 15 

conservative estimate of the Total DSM response. That is, Customer Reported DSM reflects a 16 

percentage (some number less than 100 per cent) of Total DSM. 17 

As described above, Unreported DSM reflects the sum total of residual energy savings from 18 

DSM projects and actions at TSR customer sites that have not been reported to BC Hydro and 19 

are therefore not known or verified by BC Hydro. 20 

                                                 
6  These are estimates only, and are not used by BC Hydro for DSM planning purposes. 
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BC Hydro estimates that there is a 10 to 20 per cent Unreported DSM response to RS 1823 in 1 

addition to the Reported DSM. This estimate is based on the experience of BC Hydro Key 2 

Account Managers working with RS 1823 customers on a regular basis, as well as the CBL 3 

annual review process. Table 4 below provides the estimated range of Unreported DSM for 4 

each fiscal year based on the 10 to 20 per cent estimates. 5 

Table 4 Subjective Estimate of Unreported DSM 6 

 

The two estimates of Unreported DSM shown in Table 3 provide a range of numbers which 7 

are not inconsistent with the estimates under the subjective estimates using a 8 

10 to 20 per cent range, as shown in Table 4. 9 
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3.3 Question 3. If no retail access has occurred, why not? Are there features of 1 
the transmission services stepped rate that detract from the attractiveness 2 
of retail access?  3 

3.3.1 If no retail access has occurred, why not? 4 

In order to understand why retail access has not occurred, it is helpful to first review retail 5 

access design.  6 

Retail access gives transmission customers the option to purchase a portion of their monthly 7 

energy requirements from a supplier other than BC Hydro. Customers can displace their 8 

Tier 2 energy purchases from BC Hydro by purchasing the energy from an alternate 9 

(third-party) supplier. 10 

The retail access customer is required to enter into a Retail Access Program Agreement, 11 

also known as Tariff Supplement No. 71 (TS No. 71), with BC Hydro. TS No. 71 requires 12 

monthly firm energy to be scheduled and delivered by the third-party supplier over a 36 13 

month initial term. This is the “retail access energy”. 14 

The retail access customer also enters into an agreement with a third-party supplier or 15 

suppliers pursuant to which the supplier(s) provide the retail access energy to the BC Hydro 16 

system from the supplier’s own generation or from the market. The retail access energy is 17 

supplied to the BC Hydro system at the Point of Receipt (POR) defined in the contract.  18 

BC Hydro applies a “postage-stamp” energy loss charge of 6.28 per cent in relation to the 19 

delivery of the retail access energy from the POR to the retail access customer’s site called 20 

the Point of Delivery (POD). This charge is based on the average real power transmission 21 

losses in the British Columbia Transmission Corporation’s (BCTC) Open Access 22 

Transmission Tariff (OATT). The arrangement is shown in Figure 1 below. 23 
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  INFO RM ATIO N B UL LET I N 

  

 

For Immediate Release 
2003EM0020-001071 
Nov. 28, 2003 

Ministry of Energy and Mines 
 
 

 

GOVERNMENT OKS RECOMMENDATIONS, SECURES LOW COST POWER 
 
 

VICTORIA – Minister of Energy and Mines Richard Neufeld announced today that government has 
accepted 22 BC Utilities Commission (BCUC) recommendations that will keep electricity rates low for 
British Columbians. 
 

 On Oct. 17, 2003, the BCUC - the independent regulator of BC Hydro and the BC 
Transmission Corporation - submitted 27 recommendations to government to take the next steps in 
achieving provincial energy plan goals. The BCUC made their recommendations after conducting a 
public process including workshops around the province and a hearing in the Lower Mainland. 
Government accepted 22 of the recommendations and empowered the BCUC to deal with matters 
relating to the remaining five. 
 

 The BCUC recommended government direction for a Heritage Contract to preserve the value 
of BC Hydro’s existing, low-cost electricity generation for British Columbians.  
 

Government is implementing the recommendations through special directions, including a Heritage 
Contract.  
 

Heritage Contract  
 

1.  Heritage Special Directive to BC Hydro (HC1)  
 

• HC1 is issued under section 35 of the Hydro and Power Authority Act. 
• It requires BC Hydro to pay a dividend to the Province. 
• The definition of BC Hydro’s debt and equity is updated to be consistent with how BC Hydro 

reports these accounts in its financial statements.  
• It simplifies and replaces Special Direction 4 to BC Hydro.  

 

2.  Heritage Special Direction to the BCUC (HC2)  
 

• Establishes a heritage contract between BC Hydro’s generation line of business and BC 
Hydro’s distribution line of business, including obligations to deliver power and to pay for that 
power. 

• The definitions of debt and equity are the same as in HC1. 
• HC2 replaces Special Direction 8 to the BC Utilities Commission.  With a strengthened BC 

Utilities Commission and changes made to the Utilities Commission Act in the Spring 2003 
session, superfluous requirements in SD8 were eliminated. 

• HC2 adopts the commission’s stepped rates recommendations. 
• All of the trade benefits up to $200 million per year accrue to BC Hydro’s ratepayers and there 

is no need to provide Powerex with an incentive mechanism or regulatory oversight. 
• Deferral accounts will be established to absorb the variances in trade income and energy 

supply. The commission will have the flexibility to use balances of the deferral accounts to 
smooth out BC Hydro’s revenue requirements. 

 

Heritage Contract  
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• An attachment to HC2. 
• All of the protected assets are included in the definition of “heritage resources”including 

potential future Resource Smart investments (for example Mica 5 and 6 and Revelstoke 5 and 
6).   

• On or after April 1, 2009, the Heritage Contract can be terminated on five years notice.  The 
Heritage Contract will be for a minimum of 10 years and it will continue unless the government 
decides it wants to terminate, in which case five years notice of termination must be given.  

 

Stepped Rates 
 

The BCUC also recommended a stepped rate structure to encourage BC Hydro’s large, industrial 
customers to conserve electricity and allow them to access a portion of the power they need from 
suppliers other than BC Hydro. This is tentatively scheduled for implementation in 2005. 
 

Transmission Access  
 

The BCUC recommended principles to ensure equal access to the transmission system for all 
electricity producers. Government has responded to the BCUC with Special Direction 9 (SD9). 
 

3.  Special Direction 9 (SD9) to the BC Utilities Commission 
 

• SD9 applies primarily to BC Transmission Corporation. 
• It defines BCTC’s debt and equity and allows BCTC to earn a return on equity similar to BC 

Hydro. 
• It ensures that BCTC and BC Hydro may intervene in each other’s proceedings before the 

commission. 
• The BCUC may take into account the long lead times for planning and constructing 

transmission facilities to serve its customers.  
• Deferral accounts will be established to absorb the variances in utilization of the system. The 

commission will have the flexibility to use balances of the deferral accounts to smooth out 
BCTC’s revenue requirements.  

• SD9 clarifies that storage services will continue to be for the benefit of ratepayers. 
 

The table attached contains the BCUC recommendations and government’s response to each.  
 

For copies of the BCUC report and government’s response, visit www.gov.bc.ca/em on the 
Internet. 

-30- 
 
 

 1 backgrounder(s) attached.  
 
  
Media 
contact: 

Shawn Robins 
Director, Communications 
Ministry of Energy and Mines 
250 952-0621 

Paul Wieringa 
Director, Electricity Policy 
Ministry of Energy and Mines 
250 952-0264 

   
Visit the province's Web site at www.gov.bc.ca for online information and services. 
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  BACKG RO UNDE R 

  

 

2003EM0020-001071 
Nov. 28, 2003 

Ministry of Energy and Mines 
 

      
 

HERITAGE CONTRACT, STEPPED RATES & TRANSMISSION ACCESS 
BCUC RECOMMENDATIONS & GOVERNMENT RESPONSE 

 

 
No
. 

BCUC Recommendation Government Response 

1 That the Heritage Contract attached as 
Appendix B (to the Commission’s October 
17, 2003 report) be legislated as contemplated 
in the Energy Plan. 
 

The Heritage Contract attached hereto will be 
legislated as contemplated in the Energy Plan.  
The attached version contains a number of 
changes from the version recommended by 
the Commission which are reflected in the 
balance of this document. 
 

2 That the start date of the Heritage Contract 
should be April 1, 2004. 
 

Accepted.  This date is consistent with the 
financial year and the test period for BC 
Hydro’s revenue requirements hearing before 
the Commission.  It is also expected that the 
Rate Stabilization Account will be close to 
zero at that time which will minimize the 
impact of accounting changes required by the 
establishment of  the heritage deferral 
account. 
 

3 That the Heritage Contract have a ten-year 
term with provision for automatic annual 
renewal, subject to termination at the end of 
the ten-year term by a Government directive. 
 

The Heritage Contract will not have an expiry 
date.  The Term will be for at least 10 years.  
Government can terminate the Heritage 
Contract with 5 years notice, any time after 
April 1, 2009.   
 

4 That the Heritage Contract provide that the 
Commission may modify the Heritage 
Payment Obligation to accommodate 
Performance-Based Ratemaking or any other 
determinations of the Commission. 

The Heritage Contract shall provide that the 
Commission may modify the Heritage 
Payment Obligation and the Heritage Energy 
amount but that modifications of any other 
aspects of the Heritage Contract will be at the 
direction of Government (see No. 7 below).  
Action on Performance-Based Ratemaking is 
left to the discretion of the Commission to 
implement. 
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No
. 

BCUC Recommendation Government Response 

5 That the British Columbia Transmission 
Corporation (BCTC) be the sole supplier of 
transmission and ancillary services that can be 
provided from the assets of BC Hydro, except 
so far as such services may be self-supplied 
pursuant to a BCTC tariff or required for the 
transactions contemplated in the Transfer 
Pricing Agreement. 
 

The BCTC will be the sole supplier of 
transmission and ancillary services that can be 
provided from the assets of BC Hydro, except 
so far as such services may be self-supplied 
by BC Hydro.  The right of BC Hydro to self-
supply will not to be subject to the provisions 
of any tariff insofar as the ancillary services 
are in connection with supply under the 
Heritage Contract or required for the 
transactions contemplated in the Transfer 
Pricing Agreement.   
 
These arrangements may be reviewed after 3 
years (see No. 9 below). 
 

6 That the Commission allocate the benefits of 
Heritage Resources among customer classes 
as part of its ratemaking jurisdiction pursuant 
to the Utilities Commission Act. 

Accepted.  No government direction 
necessary.  This approach is consistent with 
normal regulatory board functioning and 
provides the necessary flexibility to allow 
Heritage Contract benefits to track the 
constant changes in electricity use that occur 
in different customer classes. 
 

7 That Special Direction No. 8 be amended 
such that the Commission may review 
projects that may derive material benefits 
from the Heritage Resources to determine 
whether the project or projects should be 
included as Heritage Resources in the 
Heritage Contract.  Further that Special 
Direction No. 8 be amended to allow the 
Commission to revise the definition of 
Heritage Energy or Heritage Payment 
Obligation in the Heritage Contract if it is 
satisfied that a material change in 
circumstances has permanently affected the 
capability of the Heritage Resources or of BC 
Hydro’s cost of generating the heritage 
energy.  
 

Special Direction will be given that allows the 
Commission to modify the Heritage Energy 
and modify the Heritage Payment Obligation.  
All other changes to the Heritage Contract 
contemplated in the recommendation are 
reserved for government. 
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BCUC Recommendation Government Response 

8 That stepped rates be implemented according 
to the principles and considerations set forth 
in Chapter 3.  The principles are repeated 
below for convenience: 

• the Tier 2 rate should reflect the long-
term opportunity cost of new supply, 
where long-term is understood to 
include the acquisition cost required 
to obtain that supply;  

• the quantity of power being sold to 
industrial customers at Tier 1 of the 
stepped rate should be initially set at 
90 percent, and the Tier 2 quantity 
should  make up the remaining 10 
percent (the Tier 1/Tier 2 Split); and 

• the Tier 1 rate should be derived from 
the Tier 2 rate and the Tier 1/Tier 2 
Split to achieve, to the extent 
reasonably possible, revenue 
neutrality.  

 

Accepted.   Further, the prospective Tier 2 
rate should be published periodically, even if 
no change is being made to the actual rate 
charged, for the purpose of providing a public 
benchmark against which others can make 
investment decisions on conservation or 
alternative supply.  The Tier 2 rate will reflect 
the cost of new supply more closely than 
would be the case if it were based on market 
indexes (mid-C market).  The Tier 1/Tier 2 
Split provides a good balance between 
providing incentives and imposing 
unnecessary hardship.  

9 That a report be submitted to the Government 
of a three year review of the impacts of the 
stepped rates, including customers’ demand 
response and the percentage of customers’ 
load served by third party suppliers. 
 

Accepted. 

10 That prior to the completion of the rate design 
hearing the initial determination of the 
stepped rates and time-of-use rates be based 
on the same revenue requirement used for 
determination of the Rate Schedule 1821 
rates.  
 

Accepted.  This is a practical approach that is 
consistent with the desire to make changes 
revenue neutral to the extent possible. 

11 That load aggregation within multiplant 
ownership be allowed so long as it is 
restricted to operating units.  
 

Load aggregation within multiplant 
ownership will be allowed so long as it is 
restricted to operating units and that the units 
aggregated would qualify individually for 
stepped rates and time-of-use rates. 
 

12 That the Customer Baseline Load (“CBL”) 
used for applying stepped rates to industrial 
customers should be based on past experience 
adjusted for anomalies and reviewed 
annually.  Further, that the Commission will 
continue to approve CBLs and to resolve 
disputes as necessary. 
 

Accepted.  Adjustments to CBLs will be 
required on an ongoing basis and a well 
defined dispute resolution mechanism will be 
beneficial. 
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. 

BCUC Recommendation Government Response 

13 That time-of-use rates should be implemented 
at the same time as stepped rates.  
 
 

Accepted.  It will be important to design 
stepped rates and time-of-use rates together to 
ensure that customer choice between them 
does not shift costs to other customers.  It is 
expected that there will be some measure of 
integration between the rates to achieve this. 
 

14 That industrial and large commercial 
customers eligible for BC Hydro’s Rate 
Schedule 1821 be required, at their election, 
to take service from BC Hydro from either the 
stepped rate or the time-of-use rate.  Rate 
Schedule 1821 would be terminated. 
 

Accepted and further that the stepped rates 
and time-of-use rates will be subject to 
conditions the Commission considers 
appropriate from time to time for application 
to the rates of BC Hydro for industrial and 
large commercial customers and as currently 
found in Supplements 5 and 6 to BC Hydro’s 
electric tariff. 
 

15 That Aquila, New Westminister and UBC, as 
entities that distribute all or a significant 
portion of their load to others, be exempted 
from the application of stepped rates at this 
time, and form a new rate schedule(s). 
 

Accepted.  These customers are effectively 
distributors who sell the electricity they 
purchase onwards to end-use customers.  
Only the end-use customers can control the 
amount of electricity purchased by the 
distributors and the distributors’ purchases 
will therefore not be influenced by the 
wholesale rate structure. 
 

16 That BC Hydro’s targeted PowerSmart and 
Customer Based Generation programs should 
be continued at funding levels justified on the 
basis of the Tier 2 rate, and that the programs 
be reviewed with the changes required for 
retail access for large power consumers.  
 

Accepted, no Government direction 
necessary. 

17 That the Government revise Special Directive 
No. 4 as set out in Appendix C. 
 

The attached Heritage Special Direction to 
BC Hydro will be issued.  The attached 
version contains a number of changes from 
the version recommended by the 
Commission.  These changes are reflected in 
the balance of this document. 
 

18 That the Government revise Special Direction 
No. 8 as set out in Appendix D. 
 

Attached Heritage Special Direction to the 
Commission will be issued.  The attached 
version contains a number of changes from 
the version recommended by the 
Commission.   These changes are reflected in 
the balance of this document. 
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19 That Special Direction No. 8 be revised to 
establish a Heritage Deferral Account to 
become effective on the same date as the 
Heritage Contract and that any balance in the 
Rate Stabilization Account (“RSA”) should 
be transferred to the Heritage Deferral 
Account. 

Accepted and incorporated in the attached 
Heritage Special Direction to the 
Commission.  The attached version contains a 
number of changes from the version 
recommended by the Commission.   These 
changes are reflected in the balance of this 
document.  
 

20 That the Government review Special 
Direction No. 8 and Special Directive No. 4 
regarding the definition of equity and deferred 
credits to determine if a revised Special 
Direction is required. 
 

No change in the definition of equity is 
required at the present time. 

21 That Powerex file an application with the 
Commission for approval of an incentive 
mechanism that provides for an incentive to 
Powerex related to its trading activities prior 
to April 1, 2005.  Such an incentive 
mechanism may provide for sharing of the 
amount set out in subparagraph 3(h)(ii) of the 
Terms of Reference, provided that the amount 
eligible to be shared by Powerex does not 
exceed $20 million. 
 

Not accepted.  As noted by the Commission, 
it is not necessary for Powerex to be 
regulated, nor for it to file an incentive 
mechanism for approval by the Commission, 
when the proceeds of trade income are 
dedicated to customers, as provided for in the 
attached Heritage Special Direction to the 
Commission and the Heritage Contract.  

22 That the appropriate level of regulatory 
oversight by the Commission of Powerex be 
limited to the review of the income statement 
of Powerex.  That the Commission review the 
extent of the appropriate regulatory oversight 
of Powerex when, and if, an incentive 
mechanism for Powerex is approved. 
 

Accepted.  Any change to the regulatory 
oversight of Powerex will be a government 
decision based on the Commission’s review. 
 

23 That the Government accept a filing date for 
the BC Hydro revenue requirement 
application that is no later than March 1, 
2004. 
 

Accepted.  It is anticipated that the filing will 
be made in December 2003, well before the 
deadline. 

24 That an LGIC Order be issued, pursuant to 
section 4(1) of the Transmission Corporation 
Act, prescribing a date of March 1, 2004 if 
retail access is to be implemented prior to 
2005.  
 

An LGIC Order is not needed since there is 
no pressure to implement retail access prior to 
2005.  The Transmission Corporation Act 
requires filing by December 31, 2004 which 
would result in a Commission decision by 
April 2005 to enable retail access in late 2005.  
BCTC is encouraged to file the application for 
its tariff during the Q1 2004 which will allow 
retail access as early as April 2005. 
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25 That BC Hydro file an application, within 30 
days of the Commission Decision in the 
BCTC tariff filing pursuant to section 4(1) of 
the Transmission Corporation Act, seeking 
approval for stepped rates, time-of-use rates 
and generation access principles, and 
PowerSmart and Customer Based Generation 
programs. 
 

Government direction not needed.  The 
Commission can schedule this with BC Hydro 
in the normal course of its activities once the 
Commission Decision on the BCTC tariff 
(No. 24 above) is in hand.  Anticipated to be 
in early Q4 2004, but could slip into Q1 2005 
depending on timing of preceding 
proceedings. 

26 That BC Hydro file a rate design application 
prior to April 1, 2005. 
 

Government direction not needed. The 
Commission can schedule this with BC Hydro 
in the normal course of its activities.   
 

27 That the determination of Generation Related 
Transmission Assets (“GRTAs”) for the BC 
Hydro Wholesale Transmission Service rates, 
be accepted for purposes of the of the BCTC 
tariff filing to be made pursuant to section 
4(1) of the Transmission Corporation Act, 
and that functionalization of GRTAs 
otherwise continue to be within the 
jurisdiction of the Commission.    
 

Government direction is not needed.  The 
Commission has the discretion to treat and 
define GRTAs in its proceedings. 

      
   
   
Visit the province's Web site at www.gov.bc.ca for online information and services. 
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Impact Evaluation of the Transmission Service Rate – Milestone Report September 28, 2009 

1.0 Evaluation Objectives and Approach 
 

1.1. Evaluation Objectives 
 

The purpose of this study is to provide an impact evaluation of the Transmission Service 
Rate (Schedule 1823) based on the first three years of operation of the rate.  

 

1.2. Evaluation Method 
 

This study uses a multiple lines of evidence approach. Multiple lines of evidence are 
appropriate when no single methodology or line of evidence can provide information on 
all of the evaluation issues of interest. The main data sources or lines of evidence 
included in this study include: program staff interviews; file and documents review; billing 
data; DSM impacts; industrial output; industrial employment; and pre- and post-
implementation executive interviews.   

 

A major source of information for this study was a set of detailed interviews with 25 BC 
Hydro staff and 40 executives from 34 of the largest transmission voltage customers, 
with the executive interviews conducted in two rounds in October 2008 and March 2009 
respectively. The interviews were based on a detailed and discussion guide, and they 
were conversational and open-ended so that customers were able to talk about the 
issues that were important to them.  

 

The main purpose of the econometric analysis was to quantify the impact of the TSR on 
purchased electricity consumption. The key point is to estimate the price elasticity of 
demand, which is defined as the percentage change in purchased electricity 
consumption divided by the percentage change in price. Because TSR customers are 
subjected to two prices – the Tier 1 price and the Tier 2 price – both prices need to be 
included in the model. We use two indicators of economic activity, shipments of durable 
goods and industrial sector employment. Finally, because purchased electricity 
consumption is affected by Power Smart activity, we use adjusted purchased electricity 
consumption which is defined as the sum of actual purchases plus estimated Power 
Smart savings.   

 

The model is estimated using 83 months of data from April 2002 through February 2009. 
Actual consumption is the sum of monthly consumption aggregated across TSR 
customers. Power Smart savings are amortized estimates of savings adjusted for 
persistence and aggregated across TSR customers. Tier 1 price and Tier 2 price are 
from BC Hydro data. Durable shipments and industrial employment are from BC 
Statistics.  
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The basic method for the impact analysis uses time-series regression modeling in log 
linear form. Log linear models have the advantage of having coefficients that are 
interpretable as elasticities. In the fullest version of the model, we assume that the log of 
consumption is a linear function of a constant, the log of Tier 1 price, the log of Tier 2 
price, the log of durables output, the log of industrial sector employment, and an error 
term as shown in Equation (1). The impact of stepped rates is then given by the Tier 2 
price elasticity γ times the relative change in the Tier 2 price from the base year times 
Tier 2 consumption lagged one year as given by Equation (2). Note that we measure the 
price change from the base period rather than from the previous year, because changing 
industrial energy consumption in response to a price change is a lengthy process that is 
unlikely to be completed within the year immediately following the price change.  

 

(1) logGWht = α + β logP1t+ γ logP2t + δ logdurt + ζ logemployt + errort 

 

(2) ΔGWht  = = γ  * Δratet * Tier2_consumptiont-1   
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2.0 Results 
 

2.1. Energy Savings 
 

Issue one is “has the TSR facilitated conservation by BC Hydro’s transmission 
customers?” We address this issue in two ways. First, we examine trends in energy 
consumption for BC Hydro’s main customer classes with a view to comparing 
transmission customer consumption trends with consumption trends for other rate 
classes. Second, we estimate the impact of the TSR on energy consumption using an 
econometric model.    

 

First, we examine trends in energy consumption for BC Hydro’s main customer classes 
with a view to comparing transmission customer consumption trends with consumption 
trends for other rate classes. Table 2.1 shows the trend in electricity sales by rate class 
for domestic customers. Over the six years shown, electricity sales have increased 
substantially for residential, light industrial and commercial, other customers and total 
domestic customers, but electricity sales have fallen for large industrial customers. It is 
useful to use F2006 as the base year because it is the year before TSR went into effect. 
From F2006 to F2009, residential sales increased at an average annual rate of 3.3%, 
light industrial and commercial sales increased at an average annual rate of 0.7%, other 
sales increased at an average annual rate of 4.4%, and total sales were essentially flat, 
but large industrial sales fell at an average annual rate of 4.3%. This is significant 
support for the hypotheses that the TSR has reduced electricity sales by increasing 
energy conservation activities.  

 

Table 2.1. Electricity Sold by Customer Class (GWh) 
 F2004 F2005 F2006 F04-06 

annual 
% 

change

F2007 F2008 F2009 F06-09  
annual 

% 
change 

Residential 15,646 15,814 16,261 2.0 16,651 17,553 17,861 3.3 
Light        
industrial and 
commercial 

17,175 17,459 17,913 2.2 18,268 18,406 18,265 0.7 

Large 
industrial 

15,505 16,177 16,428 3.0 15,989 15,380 14,303 -4.3 

Other  1,825 1,755 1,838 0.4 2,003 1,961 2,083 4.4 
Total  
domestic 

50,151 51,025 52,440 2.3 52,911 52,300 52,512 0.0 

 

Second, we estimate the impact of the TSR on energy consumption using an 
econometric model. Table 2.2 presents the results of three nested econometric models. 
Model 1 includes only price variables and excludes other economic drivers of the load. 
The sign of the coefficient on the log of Tier 1 price is negative as expected and it is 
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statistically significant, but the coefficient on the log of Tier 2 price is not statistically 
significant. Model 2 includes the price variables as well as durables shipments as 
drivers. The sign of the coefficient on the log of Tier 1 price is negative as expected, and 
it is statistically significant, but again the coefficient on the log of Tier 2 price is not 
statistically significant. Model 3 includes the price variables as well as durables 
shipments and employment as drivers. Now, the sign of the coefficients on the log of 
both Tier 1 price and Tier 2 price are negative as expected and they are statistically 
significant, and the coefficients on the log of durable shipments and the log of 
employment are positive as expected and are statistically significant. The preferred 
regression is Model 3, which has the greatest explanatory power and the signs on the 
price variables meet a priori expectations. We, therefore, use the results from Model 3 in 
the subsequent analysis.   

 

Table 2.2. Regression Models (log adjusted sales in GWh) 
 Model 1 Model 2 Model 3 

Constant 20.5857*** 
(0.0193) 

11.6596*** 
(1.4848) 

6.5693*** 
(1.8247) 

LogP1 -0.1694*** 
(0.0393) 

-0.1914*** 
(0.0326) 

-0.2069*** 
(0.02990) 

LogP2 0.0791 
(0.0751) 

0.0614 
(0.0632) 

-0.1627** 
(0.0789) 

Log durable shipment - 0.6145*** 
(0.1014) 

0.5601*** 
(0.0931) 

Log employment - - 0.9250*** 
(0.2231) 

Adjusted R2 0.71 0.82 0.85 
Sample size 83 83 83 

 

Table 2.3 provides the details of the impact analysis. As indicated above, the impact of 
the TSR is given by the Tier 2 price elasticity γ times the relative change in the Tier 2 
price from the base year times Tier 2 consumption lagged one year. The estimated run 
rate impact of TSR is a reduction in purchased electricity of 236 GWh for F2007, 126 
GWh for F2008, 113 GWh for F2009 for a total of 475 GWh over three years. It should 
be noted that the reduction in Tier 2 energy is also driven by other factors, the level of 
economic activity as reflected by the log of durable shipments and the log of 
employment variables and the impact of Power Smart’s enabling activities. 

 

Table 2.3. Impact Analysis 
 Tier 2 price Δ P2/P2 Tier 2 energy 

lagged 
Price 

elasticity 
Δ GWh /year 

F2006 2.735 - - - - 
F2007 5.4 0.9744 1,488 -0.1627 235.9 
F2008 5.4 0.9744 795 -0.1627 126.0 
F2009 7.36 1.6910 410 -0.1627 112.8 
F2007-F2009 - - - - 474.7 
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1.  Overview 

At the request of BC Hydro, Energy and Environmental Economics, Inc. (E3) has 

performed a statistical analysis of account-specific data to quantify the unreported 

demand-side-management (DSM) due to the rate structure change of BC Hydro’s 

transmission service rate (TSR).  The unreported DSM is defined as the difference 

between the total conservation estimate obtained from a regression analysis and the 

reported energy adjustment (= reported DSM + non-DSM MWH reduction).  Detailed in 

the next section, the analysis uses a data sample provided by BC Hydro that contains 308 

observations in F2007-2009 for Rate Schedule (RS) 1823 accounts' annual billing MWH, 

energy adjustment, and final customer baseline load (CBL).   

Table 1 below presents the TSR class' total conservation, energy adjustment, and 

unreported DSM reduction attributable to the TSR rate structure change.  Based on Table 

1, the following observations can be made: 

 The F2007 total conservation estimate is 620 GWH, or 3.9% of the TSR class' final 

CBL of 15916 GWH.  This 3.9% estimate reflects the effect of the increase of TSR 

rate’s tier-2 to tier-1 price ratio from 1.0 under the flat rate to 2.18 (= $54.0 per MWH 

/ $24.77 per MWH) under the stepped rate on a TSR account’s gross MWH (= billing 

MWH + energy adjustment).  Since 496 GWH is the energy adjustment, 124 GWH (= 

620 GWH - 496 GWH = 0.8% of the TSR class' final CBL) is the unreported DSM 

reduction due to the TSR rate structure change.   

 The F2008 total conservation estimate is 610 GWH, or 3.9% of the TSR class' final 

CBL of 15677 GWH.  This 3.9% estimate is the same as the F2007 estimate because 
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 The F2009 total conservation estimate is 1055 GWH, or 7.1% of the TSR class' final 

CBL of 14822 GWH.  This 7.1% estimate exceeds the 3.9% estimate for F2007 and 

F2008 because the F2009 price ratio is 3.16 (= $73.60 per MWH / $23.32 per MWH), 

higher than the F2007-2008 ratio of 2.18.  Since 638 GWH is the energy adjustment, 

417 GWH (= 1055 GWH - 638 GWH = 2.8% of the TSR class' final CBL) is the 

unreported DSM reduction due to the TSR rate structure change.   

 

Table 1: Conservation effects of the TSR rate structure change for accounts on RS1823. 

Total conservation Energy adjustment 
= Reported DSM + 
non-DSM reduction 

Unreported DSM 
reduction 

Fiscal 
year 

Total 
final 
CBL 

(GWH) 
GWH % of 

CBL 
GWH % of 

CBL 
GWH % of 

CBL 

2007 15916 620 3.9 496 3.1 124 0.8 

2008 15677 610 3.9 1011 6.4 0 0 

2009 14822 1055 7.1 638 4.3 417 2.8 

Notes:  The % of CBL is the conservation estimate divided by total final CBL of RS1823 
accounts. 

 

                                                 

1 The 1011-GWH energy adjustment includes 393 GWH of non-DSM reduction related to two TSR 
accounts.  Excluding the 393-GWH reduction would yield a 618-GWH (= 1011 – 393) energy adjustment, 
still slightly larger than the 610-GWH total conservation estimate. 
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 To summarize, the unreported DSM estimates in Table 1 are small in size.  They are 

not statistically different from zero because they are based on statistically 

insignificant regression results detailed below. 

 

2.  Analysis 

The total conservation estimates in Table 1 are based on a regression analysis of 

RS 1823 accounts' CBL-normalized gross MWH [= (annual billing MWH + energy 

adjustment) ÷ Final CBL MWH].  CBL-normalization helps control for size differences 

among accounts.  Given an estimated regression, the TSR class' total conservation is the 

class' final CBL multiplied by the estimated change in the normalized gross MWH due to 

the TSR rate structure change.  The unreported DSM is then found as the total 

conservation less the reported energy adjustment. 

The regression model is assumed to be: 

G  = 0 + 1 X1 + 2 X2 + 3 X3 +   

where G = CBL-normalized gross MWH; X1 = 1 if the account is aggregated, 0, 

otherwise; X2 = unemployment rate (%);2 X3 = price ratio of tier-2 rate to tier-1 rate; and 

 = random error to account for unobservable factors' influence on the normalized gross

MWH.  The coefficients to be estimated are (0, 1, 2, 3).  

 

                                                 

2 http://www.bcstats.gov.bc.ca/data/dd/handout/bccanlfs.pdf 
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The variables (X1, X2 X3) are chosen because of their data availability and 

plausible influence on the normalized gross MWH.3  In particular, G is postulated to be 

lower for an aggregated account than a non-aggregated account (1 < 0), decline with 

rising unemployment (2 < 0), and decline with rising price ratio (3 < 0).  Since the price 

ratio under the flat rate is 1.0, the total conservation effect of the TSR rate structure 

change on the normalized gross MWH is 3 (X3 - 1) evaluated at X3 = stepped rate's price 

ratio. 

Table 2 presents the results for the normalized gross MWH regressions.  From 

this table, the following findings emerge: 

 The adjusted R2 values indicate that all three regressions explain less than 1% of the 

variance of the normalized gross MWH.  The F-statistics indicate that all slope 

coefficient estimates are not statistically significant at the 0.05 level.  Thus, there is 

no strong statistical evidence that the normalized gross MWH moves with account 

aggregation, unemployment, or the TSR rate structure change.  Since the unreported 

DSM is the total conservation effect less the reported energy adjustment, the same 

regressions suggest that the TSR rate structure change does not have a statistically 

significant effect on the unreported DSM.  In other words, a RS 1823 account’s 

response to the TSR rate structure change is mainly through the reported DSM. 

 The coefficient estimates for Model 1 have the following interpretation: 

 The coefficient estimate for the account indicator is -0.015.  Hence, account 

aggregation has the postulated effect of reducing 0.015 gross MWH per final CBL 

                                                 

3 Other variables such as each account's employment and output may be useful in explaining the 
normalized gross MWH.  However, there is no readily available data for these variables. 
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MWH.  However, the p-value is 0.472, implying that the estimated effect of 

account aggregation is statistically insignificant at the 0.05 level.  

 The coefficient estimate for unemployment is -0.012.  Thus, a 1-percent increase 

in unemployment rate has the postulated effect of reducing 0.012 gross per final 

CBL MWH.  However, the p-value is 0.763, implying that the estimated effect is 

statistically insignificant at the 0.05 level. 

 The coefficient estimate for the price ratio is 0.033, implying that raising the price 

ratio from 1.0 to 2.0 reduces 0.033 gross MWH per final CBL MWH.  However, 

the p-value is 0.136, implying that the estimated effect is statistically insignificant 

at the 0.05 level.   

 To compute the total conservation reported in Table 1, consider the F2007 tier-1 rate 

= $24.77/MWH and tier-2 rate = $54/MWH.  Thus, the F2007 price ratio is 2.18 (= 

54.0/24.77).  Had the TSR rate been flat, the price ratio would have been 1.0.  Thus, 

the price ratio change is 1.18 (= 2.18 - 1.0), which reduces 0.039 (= 0.033 * 1.18) 

gross MWH per final CBL MWH.  Said equivalently, the F2007 total conservation is 

3.9% of the F2007 final CBL.  The same computation steps are used to find the total 

conservation estimates for F2008 and F2009. 

 Model 2 is estimated to determine whether the price ratio's coefficient estimate would 

change if unemployment were removed from Model 1.  The price ratio's coefficient 

estimate is -0.034 with a p-value of 0.115.  Hence, the estimate is statistically 

insignificant at the 0.05 level. 
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 Model 3 uses the price ratio as the only explanatory variable.  The price ratio's 

coefficient estimate is -0.035 with a p-value of 0.110.  Hence, the estimate is 

statistically insignificant at the 0.05 level.   

 Taken together, the results from Models 2 and 3 imply that Table 1 and discussion 

thereof are not sensitive to the inclusion or exclusion of the explanatory variables 

considered herein. 

 

Table 2: OLS regression results for RS1823 accounts' CBL-normalized gross MWH in 
F2007-2009; sample size = 308, dependent variable's mean = 0.947; value in (  ) = 
standard error; and value in [  ] = p-value.   

Variable Model 1 Model 2 Model 3 

Adjusted R2 0.0005 0.0035 0.0051 

F-statistic for testing the null 
hypothesis that the slope 
coefficients of the explanatory 
variables are equal to zero 

1.05  

[0.371] 

1.53 

[0.217] 

2.56 

[0.110] 

Root mean squared error 0.17 0.17 0.17 

Intercept 1.091 (0.184)* 

[< 0.0001] 

1.038 (0.055)* 

[< 0.0001] 

1.034 (0.055)* 

[< 0.0001] 

Aggregate account indicator = 1 if 
account is aggregated, otherwise 0 

-0.015 (0.021) 

[0.472] 

-0.015 (0.021) 

[0.476] 

 

Unemployment rate (%) -0.012 (0.041) 

[0.763] 

  

Ratio of tier-2 rate to tier-1 rate -0.033 (0.022) 

[0.136] 

-0.034 (0.022) 

[0.115] 

-0.035 (0.022) 

[0.110] 

Notes: "*" = "significant at the 0.05 level".   
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3.  Conclusion 

Based on a statistical analysis of the RS 1823 account-specific data in F2007-

2009, the unreported DSM estimates in this report are small in size and statistically 

insignificant.  These estimates assume a linear regression of an account’s CBL-

normalized gross MWH.  One may use different data (e.g., aggregate TSR class sales) to 

estimate an alternative model (e.g., double-log demand equation), which in turn may 

yield different estimates for the unreported DSM.   

Finally, the estimates reported herein may be improved by additional data 

collection.  For instance, account-specific employment or output information may better 

reflect accounts’ business conditions than the annual unemployment rate.  Moreover, the 

data sample may include account-specific data for the pre-stepped rate period, thereby 

enabling a pre- and post-stepped rate consumption comparison.   
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Appendix: Output from PROC REG in SAS for 

constructing Table 2 

 

Model 1 
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Model 2 
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Model 3 
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