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I. Introduction 
 
 

A. Purpose of the Paper 
 
This paper has been prepared as a contribution to the BC Utilities Commission 
(BCUC) hearing into a BC Hydro Electricity Purchase Agreement. The hearing is 
pursuant to BCUC Order G-106-04. 
 
In 2000 BC Hydro announced a strategy for electricity supply to Vancouver Island 
that involved a new pipeline, and the staged construction of two gas fuelled 
generation plants to complement one already existing at Campbell River. The time 
frame was driven by a load forecast and evaluation of existing supply resources that, 
Hydro claimed, indicated a significant risk of supply shortfall by the winter of 2004.1 
 
While the winter of 2004 is not yet completed, it is apparent that Hydro’s warnings 
were mistimed. They have since moved the critical year to 2007, and have provided 
for construction of a 252 MW gas-fired combined cycle power plant located at Duke 
Point by early 2007.2 
 
Again, timing is critical, since the BC Transmission Corporation has announced 
commencement of construction of a 600 MW transmission reinforcement to VI 
supply, with a possible in-service date in October 20083.  
 
In evaluating the cost-effectiveness of the EPA with the Duke Point plant4, BC Hydro 
computes that “No Award” would be essentially as economic as DPP under the 
assumption of a 150MW supply gap.5 The size of the putative gap affects the No 
Award portfolio, in terms of its components, cost and feasibility, as put forward to 
address the supply situation. Thus, the size of the putative capacity gap has a 
substantial effect on the comparative costs of DPP and No Award.  

 
1 In a press release on October 2, 2002, BC Hydro stated: “Unless new ways of addressing 
Vancouver Island's growing demand and loss of supply for electricity are in place soon, the Island 
may face an electricity supply shortfall by the winter of 2004/2005. Both the Vancouver Island 
Generation Project (VIGP) and the Georgia Strait Crossing pipeline (which will supply VIGP with 
natural gas) are needed to meet the peak winter Island electricity demand for 2004/2005.” 
2 Completion is scheduled for February 2007. Source EPA (Electricity Purchase Agreement with 
Duke Point Power LP) Appendix 2. 
3 BCTC response to BCUC Information Request (IR) 1.2.1, BCUC EPA (Electricity Purchase 
Agreement) Hearing. 
http://www.bcuc.com/Documents/Other/2004/DOC_5999_VI%20CFT%20BCTC%20Reponses%
20to%20BCUC%20IR%20No%201%20Dec%2017%2004.pdf  
4 EPA with Duke Point Power LP (“DPP”) 
5 Exhibit B-1. “Call for Tenders for Capacity and Associated Energy Supply on Vancouver Island 
(CFT) – Report on the CFT Process Conducted by BC Hydro”, November 19, 2004, Table 6 - $2 
million net present value difference between DPP and No Award. 
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Given the sensitivity of the size and timing of the supply gap, it is important to 
examine the load and supply forecasts that underlie its estimation.  
 
BC Hydro load forecasting has suffered serious limitations in past years. This has 
led to a turnover of Hydro load forecast staff, and Hydro’s own concession of 
problems in accuracy and transparency: 
 

The Forecast Renewal Project involves building new forecasting models that are 
more accurate, transparent, and easier to use than the existing models.6 

 
The BCUC identified a number of weaknesses, and reported on these in its 
September 2003 decision concerning the proposed Vancouver Island Generation 
Project (VIGP), the immediate predecessor to the proposed plant at Duke Point.7 
 
Miller and Associates contributed to the 2003 BCUC decision with a paper submitted 
in evidence at the associated hearing.8 
 
The purpose of the present paper is to review the most recent BC Hydro load 
forecast for Vancouver Island, and associated supply assessment. The objective is 
to assess the quality of the figures submitted to the BCUC, and to provide as 
necessary, alternative values and timings for any Vancouver Island supply 
deficiencies. 
 

B. The Need for Alternative Forecasting 
 
At the time of writing Vancouver Island daily peak electricity load is in the range of 
1,900 MW. Supply resources (under the assumption of the loss of the single largest 
supply component) amount to about 2,200 MW. On this basis, there is no apparent 
crisis on Vancouver Island. It is a trivial but significant observation that all the project 
proposals concerning Vancouver Island supply are based on forecasted changes on 
the demand side and the supply side.  
 
Forecasting is an extremely difficult undertaking, because of the immense variety of 
factors and relationships that make up our social and economic environment. This 
complexity can be met with a potentially unlimited number of methodologies. In 
some fields, methodologies of choice have more or less been accepted by 
practitioners, although there is always room for variability in the ways the methods 
are applied.  

 
6 Exhibit B-1. CFT report, Appendix I. Electric Load Forecast 2004/05 to 2024/25, October 2004 
Forecast, p. 16. This annual series of publications is referred to in this paper as “Load Forecast” 
followed by the year of production. 
7 BCUC - Vancouver Island Generation Project – Application for Certificate of Public Convenience 
and Necessity Decision, September 8, 2003, p. 19. BCUC VIGP review Exhibit 1. 
8Vancouver Island Electricity Supply and Demand – The Need for GSX-VIGP, Steve Miller and 
Associates, June 23, 2003. BCUC VIGP Hearing Exhibit 19E. 
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In the field of regional electric load forecasting, however, universally accepted 
methods are rare.9 It is significant that at no place in BC Hydro’s annual Load 
Forecast documents is there any reference to methods applied by other electric (or 
non-electric) utilities, to any journal articles published by its own staff or by others, or 
to any corroboration of its work by any outside authority. In fact BC Hydro considers 
its models proprietary: 
 

The BC Hydro peak forecast model and the model’s drivers are the proprietary 
information of BC Hydro10 

 
In this environment, the BC Hydro methodology descriptions within the Load 
Forecast document are cryptic at best. Model coefficients, descriptions or 
presentations of input data, and evaluations of model accuracy are lacking or 
inadequate. During regulatory proceedings, this usually engenders a high volume of 
Information Requests. These requests are sometimes dealt with in an informative 
way, but more often are dismissed with short answers or claims that the questions 
are “out of scope”. 
 
In the face of this, and given that as a monopoly power supplier to Vancouver Island, 
BC Hydro controls almost all electricity related data, it is not possible for an 
independent practitioner to perform a true parallel or alternative re-estimation of the 
Vancouver Island load forecast. 
 
The approach taken in this paper, as in the one that preceded it, is rather to provide 
a “reality check” on the BC Hydro figures. The approach to this is three-fold. In the 
first instance, the methodology (to the extent that it has been revealed) is examined 
to identify any apparent flaws. In the second instance, the historical performance of 
the Hydro models is measured, to assess the likely reliability of current forecast 
figures. Finally, a set of intuitive load forecasts is provided, based on population and 
employment forecasts.  
 
Although this work is, as mentioned, a “reality check” and not a parallel or alternative 
modelling exercise, an attempt is made to provide alternative load figures. This in 
turn results in alternative estimates of any “supply gaps”.  Such estimates are 
needed in the context of the “Cost Effectiveness” analysis, and are meant to inform 
any subsequent ruling by the BCUC as to the potential size of any gap for planning 
purposes. 
 

 
9 However the Electric Power Research Institute (EPRI) has held numerous forecasting symposia 
and is planning to release “Load Forecasting Best Practices and Benchmarking” in 2006. 
10 National Energy Board Hearing Order GH-4-2001 BCH response to GSXCCC IR 1.16(e) 
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II. BC Hydro Load Forecast Methodology 
 

A. Documentation 
 
As mentioned in the Introduction, documentation of BC Hydro load forecasting is not 
structured to meet generally accepted academic standards. The “flagship” annual 
Load Forecast publication contains many gaps, in the form of summary or 
incomplete descriptions. These gaps have been filled to some extent by numerous 
requests for information by regulatory authorities and by intervenors at regulatory 
hearings. However, there is no single compendium of documentation that has 
accumulated at a result of information requests. BC Hydro has not significantly 
responded to the flood of information requests by appropriately augmenting the 
information content of new editions of the Load Forecast document. 
 
Miller and Associates accordingly cannot warrant that we are in possession of all 
public information concerning BC Hydro load forecast methodology. However, this 
section is based not only on the Load Forecast document of various years, but also 
at minimum on the evidence submitted during the Canadian Environmental 
Assessment Agency – National Energy Board Joint Panel Review of the proposed 
GSX pipeline; the BCUC Vancouver Island Generation Project (VIGP) hearing; and 
on the evidence submitted to date in the BCUC CFT hearing. 
 
The objective of the review that follows is not to provide a documentation of the BC 
Hydro Load Forecast. Rather, the objective is to identify the methodological 
weaknesses that may contribute to the observed historical inaccuracies of BC Hydro 
forecasts. This paper seeks to establish that the BC Hydro forecasts contain 
weaknesses, and perhaps, systematic bias. It will then argue that alternative 
forecasts, even if simplistic in design, merit consideration as BCUC makes a 
determination of any supply imbalances that may exist in 2007/08 and other future 
years. 
 

B. BC Hydro Regional Distribution Peak Model 
 
The Regional Distribution Peak Model relies on  

• forecasts of the numbers of four types of customers,  
• forecasts of annual energy usage of two additional customer types, and  
• estimates of the contribution of each customer type to the non-coincident sum 

of substation peaks11.  
 
The six customer types are: 

• single family dwellings with primary electric space heating, 
• single family dwellings without primary electric space heating, 

 
11 Substations are the lowest unit of account at which distribution peaks are measured. 
Substation peaks are aggregated, and coincidence factors are applied to account for the 
likelihood that substation peaks do not all occur at the same time. Little information is available on 
the calculation of coincidence factors. 



 7

                                              

• multiple family dwellings with primary electric space heating, 
• multiple family dwellings without primary electric space heating, 
• general customers under 35 kW and  
• general customers over 35kW. 

 
BC Hydro divides Vancouver Island into North, Central, and South planning areas, 
and produces the above forecasts and estimates for each area. These are 
subsequently aggregated to produce forecasts for the Vancouver Island planning 
region. 
 
BC Hydro documentation generally refers to “housing starts” as the driver of the 
residential accounts, and to “regional employment” as the driver of the general 
energy usage.12 “Population” and “GDP” are also mentioned as drivers.13 However, 
the linkage method and coefficients for these “drivers” have not been made 
available. 
 
Also unavailable are the methods by which the drivers are themselves forecasted. 
Requested to provide the methodology for the employment driver, Hydro replied in 
just three sentences, including: 

 
Initial forecasts are based on regional employment trends in this estimated data, 
and these forecasts are refined based on economic factors expected in each 
region over the forecast period. Such factors include market 
movements and expected construction of major projects. 14 
 

Asked again for the methodology a year and a half later,15 Hydro replied with exactly 
the same opaque sentences. 
 
This response occurred despite the intervening exhortation of the Commission 
Panel: 

 
The Commission Panel expects BC Hydro to include the following components of 
the load forecast documentation in future CPCN applications for major project 
additions: 

• a detailed explanation of the appropriateness of the selected forecast 
methodology compared to other alternative methodologies; 

• an explicit listing of underlying assumptions and comments on the 
quality of input data and their sources of information; 

• intermediate outputs of the modelling process and the verification 
procedures carried out to validate the modelled coefficients; and 

• commentary on historical growth trends and implied growth rates and 
reasons for deviations from trends.16 

 
The significance of these documentation failures is that we are unable to replicate or 
corroborate the relevant aspects of the BC Hydro peak forecast model. In this part of 

 
12 Ex. B-1 Appendix I. Electric Load Forecast 2004/05 to 2024/25, p.74; and VIGP review Ex. 4D. 
BCH response to BCUC Staff IR 2.26.6, revised June 12, 2003. 
13 Ex. B-9. BCH response to BCUC IR 1.3.2 -Table IR 1.3.2, December 01, 2004. 
14 VIGP review, Ex. 6. BCH revised response to GSXCCC IR 1.1.1 (c) June 16, 2003. 
15 Ex. B-12. BCH response to GSXCCC IR 1.29.10 December 20, 2004 
16 VIGP Decision, September 8, 2003 p. 12 
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the forecast, the results cannot be shown to be anything other than the values BC 
Hydro feels they ought to be. 
 
Once the forecasts of the six main variables are obtained, a set of “intensity 
variables” is applied to them. The variables portray the typical contribution to 
distribution peak for each of the four dwelling types and two energy consumption 
variables.  

 
Since regional peaks are defined on an hourly basis, while residential meter reading 
is bi-monthly, universal data on peak contribution by dwelling type is not available. 
Estimates of these contributions are obtained through a sampling process: 

 
The distribution peak guideline model coefficients are initially estimated making 
use of data from BC Hydro’s load monitoring program and Area Load Model (ALM). 
Load data from a sample of residential (electric and non-electric) and commercial 
metered sites are incorporated into the ALM model to produce an annual load 
shape (8760 hours per year) for each customer class. The annual class peaks 
(generally on the coldest weekday of the year) are used to estimate the coefficients 
of the model.17 
 

The sample size, selection method, and distribution by planning region are not 
specified. Consequently, the precision (variability) and lack of bias of the exercise 
cannot be determined.  
 
In summary, the Regional Distribution Peak Model relies on driver forecasts, links 
between drivers and stock variables, and electric intensity coefficients which may or 
may not be prepared in a consistent and defensible manner. The “black box” nature 
of the assumptions and calculations continues to shield them from the benefits of 
peer review and regulatory oversight. 

 
 

C. BC Hydro Substation Peak Forecast 
 
BC Hydro prepares an alternative distribution peak forecast, built up from the 
substation level. Total documentation on the methodology of this forecast is limited 
to a single sentence in the Load Forecast: 
 

A discrete substation peak forecast is prepared for each of BC Hydro’s 220 
substations that reflects trends in historic weather adjusted substation growth 
rate, load transfers between substations and information on new discrete load 
additions at the substation level in addition to the distribution peak guideline 
forecast.18 

 
The existence of 220 forecasts that are depicted as merely “reflecting trends” 
indicates that the resulting regional forecast is discretionary. That is, in the absence 
of any specific replicable methodology, the forecast is essentially a matter of opinion. 
The sparse BC Hydro account, furthermore, fails to indicate who within the 
organization is responsible for this discretionary component. 

 
17 Ex. B-12. BCH response to GSXCCC IR 1.29.2 
18 Ex. B-1, Appendix I. Load Forecast 2004, p. 71 
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D. Weather Normalisation 
 
As with any social/economic phenomenon, the size of peak load results from a 
variety of factors. However, temperature is identified as a major and unique driver. 
Temperature is seen as unique because its future average value is taken not so 
much as a subject of conjecture but as something obtainable by calculation from 
past values. The issue of how many and which past values are relevant is subject to 
debate. Options include use of 30, 20, or 10 years of data. Regardless of the number 
of years of weather data used, it is also optional as to whether the frame remains 
fixed in time and is adjusted periodically, or the frame is moved forward on an annual 
basis. 
 
For the 2004 Forecast, BC Hydro has maintained a 30 year frame, but has moved it 
forward from its prior position at 1964/65 to 1993/94, to 1974/75 to 2003/04. The 
result of this change was to move the coldest daily average temperature for 
Vancouver Island (the “design temperature”) from -4.4 °C to -3.6 °C.19 BC Hydro 
estimates that this change reduced the peak load forecast for 2005/06 by 29 MW20. 
 
Had the frame instead been set at 10 years, the average temperature would have 
been -2.7°C. This would potentially more than double the reduction in the peak load 
forecast.  
 
Once the design temperature is selected, the production of “temperature adjusted” 
historical peak figures is a process of estimating what the peak would have been had 
the design temperature occurred in the year in question. This is the challenge of 
identifying the unique impact of temperature, from among the other influences that 
affect peak loads. 
 
BC Hydro now estimates this from both a regional (“top down”) perspective and also 
from the substation level, producing a “bottom up” regional weather adjusted peak. 
The “top down” method involves estimation of an equation that seeks to track or 
“explain” peak based on the day of the year, daylight hours, temperature, and 
Christmas and weekend dummy variables. The equation uses the 8,760 hours of the 
subject year to estimate its parameters. Once the parameters are estimated, the 
temperature profiles (365 daily average observations) of each of the 30 previous 
years are introduced into the model, producing 30 simulated peaks. The average of 
these peaks is the weather normalized peak for the subject year.21 
 
This is an innovative method that has also been attempted elsewhere.22 However, it 
suffers from having to use warm temperature data (from warm months of the year). 

 
19 Ex. B-12. BCH response to GSXCCC IR 1.33.3, December 20, 2004. 
20 Ex. B-9. BCH response to BCUC IR 1.4.2 December 17, 2004 Table 1.4.2 (d) 
21 Ex. B-1 Appendix I. Load Forecast 2004, Appendix 4 
22 See for example Hhttp://www.icc.state.il.us/ec/docs/020514relsummer02.pdfH  Exhibit 1, 
footnote7. It is also of note that the Illinois utilities use a 20 year time frame for design day 
calculation. 
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The relation between temperature and daily peak in summer, for example, may be 
entirely different from that relationship in winter. BC Hydro’s use of a cubic 
functional form, interaction term between temperature and daylight, and a seasonal 
dummy23 are no doubt designed to overcome this. However, the use of such 
functional forms without underlying theoretical explanation for those forms is prone 
to producing false correlations. In addition, the generation of simulated peaks from 
years with weather profiles much different from that of the subject year is effectively 
an “extrapolation”, or stretching of the equation beyond its own base in actual fact. 
The results in such cases cannot be viewed as reliable 
 
The same limitation can be seen in the substation weather normalisation. In this 
case, a simple linear regression of temperature on load is performed, for the 
available observations during the colder months. A set of ten observations is 
perhaps typical. This regression is limited by degrees of freedom (not enough 
observations to produce a reliable estimates of coefficients), by the potential lack of 
sufficiently cold observation points, and by the lack of other significant variables in 
the equation specification.24 

 
23 Ex. B-1, Appendix I. Load Forecast 2004 equation A4.1 
24 VIGP review Ex. 6 BCH revised response to GSXCCC IR 1.1.2, June 16, 2003. 
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The impact of the differing methodologies at the Integrated System level can be 
seen in the following table, adapted from Load Forecast 2004, Table A4.1 
 
Weather Normalized Peaks for BC Hydro Integrated System (MW) 
 

Fiscal 
Year 

Substation 
Normalized Peak 

Top-Down 
Simulation 
Normalized 

Peak 

Difference 
between 
methods 

Difference 
% 

1998/99 8772 9076 304 3.5%
1999/00 8835 9053 218 2.5%
2000/01 8986 9154 168 1.9%
2001/02 9016 9339 323 3.6%
2002/03 8972 9127 155 1.7%
2003/04 9382 9450 68 0.7%
Average  2.3%

 
The weather normalised peak load figures are used as the anchor points (see 
Section E, below) for the load forecasts. Therefore any change in the weather 
normalised figure produces an equivalent change in the starting load forecast figure, 
and a compounded change in the forecast figures for ensuing years. 
 
The table indicates that methodology alone can produce on average a 2.3% 
variance in the load forecast. For comparison, the “supply gap” which is at the heart 
of the VIGP-DPP project amounts to approximately 10% of the forecast load. 
 

E. Anchor Points 
 
As described in Section B, above, the BC Hydro regional distribution peak model 
uses forecast account data and historically estimated “intensities” for each account 
type to predict future peaks in the distribution load for planning regions. Like all 
models that are estimated from historical data, it is designed to track the historical 
movement of its target variable (in this case, Vancouver Island actual25 distribution 
peaks). However models that are also effective for forecasting purposes will seldom, 
if ever, be able to exactly replicate the historical movements. The historical 
movement of most variables contains “noise”, or random variation, that a model 
usually cannot and should not track. It is therefore normal for a modelled value for 
the first forecasted year to involve a discontinuity with respect to the last actual 
(historical) value. 
 
BC Hydro’s approach to this situation is to adopt the final historical value as an 
“anchor point” for the forecast, and to generate forecast values not from the model 
directly but only from the growth rates of the modelled values. 
 

 
25 Some might contend here that the target is “weather normalised” and not actual peaks, but in 
fact, in the end it is actual and not theoretical peaks that Hydro’s hardware must cope with to 
maintain service. 
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The difference between the modelled output for the last historical year and the actual 
value for the last historical year is the amount by which the model is boosted or cut 
in this procedure. This value is commonly referred to as the “add factor”.  
 
Use of an add factor is convenient for BC Hydro, as it eases the combination of the 
regional distribution peak model (which is designed to track history) and the 
substation peak forecasts, which are likely formulated exclusively in terms of future 
growth rates. However, using the add factor introduces part of the random element 
of the historical series into the forecasts, an undesirable result. 
 
Put another way, should the regional peak “happen” to spike or dive in the last year 
of the historical series, this spike or dive will significantly affect the forecasted values 
for the duration of the forecasted period. 
 
The OECD defines add factors as follows:26 
 

The adjustment made to equation-based projection over the forecasting period. 
For example, if an equation has under-predicted a variable in recent periods, then 
an "add factor" may be added to the equation if it is judged that the equation will 
under-predict over the forecast period as well.  

 
The key is the assessment as to whether the under prediction will persist over the 
forecast period. If the equation is properly specified, there is no justification for this 
assumption. 
 
We attempted to obtain an estimate of the add factor amount which is incorporated 
into the present BC Hydro forecast27 however by the time of this writing we were 
unable to elicit a response. When and if such information is freely shared by BC 
Hydro, it would be reasonable to recast the forecast in the absence of the add factor, 
and in the absence of averaging or blending with the substation forecasts, in order to 
produce an unobscured view of the regional forecast. If this view were backcast as 
well, the actual need for a permanent add factor as employed by BC Hydro could be 
evaluated. 

 
26 OECD Economics Department, Economics Glossary, 
http://www.oecd.org/glossary/0,2586,en_2649_33733_1968510_119690_1_1_1,00.html#1966597 
27 Ex. C20-14. GSXCCC IR 2.13.2 



 
 
 

F. Historical Peak Loads 
 
Regardless of methodology, the ultimate basis for all forecasts of the future is the 
actual record of the past. The figure below displays the actual Vancouver Island 
peak loads28 since fiscal 1990. 

Vancouver Island Actual Peak Loads 
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The chart depicts the simple fact that there is little upward trend in Vancouver Island 
peak loads over the previous 14 years. The simple trend line indicates an annual 
increase of under 7 MW per year. 

G. BC Hydro Forecast Accuracy 
 
Although the BC Hydro methodology is not designed around straight line projections, 
it seldom produces turning points or seems capable of tracking the historical 
variation of regional peak loads. In addition, past forecasts have clearly tended to 
exceed the actuals which are revealed with the passage of time. This occurs despite 
the insistence of Hydro executives that the forecast are meant to be unbiased. 

 13

                                               
28 Ex. B-12 BCH response to GSXCCC IR 1.28.1. Table 1.28.1 December 20, 2004. Adjusted by 
BC Hydro for strikes in fiscal 1994 and 1997.  Source: Supplementary response to Gordon Bell, 
NEB GSX Hearing. 



 
One view of the likely accuracy of the Hydro forecast ten years hence is provided by 
examining the forecast made ten years ago (the 1994 Forecast) in context of the 
actual values that occurred. Although the methodology has been adjusted somewhat 
since 1994, the basic design is the same. 
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The figure below displays the various recent forecasts from Hydro, as well as the 
BCUC decision. 
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which is the most common summary measure of economic change, cannot be 
effectively used at the regional level, since data limitations have prevented the 
development of regional GDP estimates. 
 
In population forecasting, BC Stats – the provincial government statistics agency – is 
the acknowledged source for competent and unbiased planning statistics. The latest 
population forecast is PEOPLE 29. PEOPLE 29 is based on a cohort survival model 
and has been refined over a twenty year period. This is accepted as being the 
primary source by both BC Hydro and Miller and Associates. 
 
In employment forecasting, there is no equivalent generally accepted source or 
methodology. Historical figures are prepared by Statistics Canada, but even within 
that organisation conflicting estimates are common. These stem from surveys that 
differ as to methodology – the Census, the Labour Force Survey (LFS), and the 
Survey of Employment, Payroll, and Hours (SEPH). Of these, the LFS is commonly 
adopted, since it readily offers regional data and is released in a very timely manner. 
 
Regional employment forecasts, however, are commonly a matter of opinion, based 
on past trends, current events (such as softwood tariffs or plant openings and 
closures), and political developments. This is a primary area in which a load 
forecaster may apply discretion that can significantly affect the final results. 
 
In light of this situation, a responsible and conservative approach is to adhere as 
closely as possible to the “status quo”, by which we mean the linear projection of 
employment trends from approximately the previous decade. Deviation from this 
may of course be necessary, but such deviation should be for very well defined 
reasons. 
 
The figure below displays the recent history of Vancouver Island employment. 
Monthly data is used in this chart, to allow consideration of the latest developments.  

Vancouver Island Employment
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The span of historical time covered in the chart is governed by availability from 
Statistics Canada, following the last major revision. It is about ten years, which has 
been argued earlier as a reasonable balance between currency and stability. The 
approximate compound annual growth rate over the span is 0.9%. This includes the 
most recent spike, which occupied April to August 2004, and which has since 
seemingly died out.  
 
The BC Hydro employment forecast, by contrast, foresees average annual 
compound growth of 1.7%33 Between 2004 and 2012 the total employment growth is 
set at 46,000 persons. This is a curious result, in light of the fact that the BC Stats 
forecast total population growth in the same period is only 42,000 persons. 
 
In fact, although there are some signs of revival in the Vancouver Island economy, 
many sectors have been struggling. Forestry still labours under the influence of the 
U.S. softwood lumber tariff, which, while recently reduced, remains at a punitive 
level. In addition, the lower valuation of the U.S. dollar has a dampening effect on 
Forestry and other exports. Employment in Forestry and the other primary industries 
remains below 2000 levels. There is some growth in Tourism room revenues, but the 
rate remains below historical levels. Elsewhere, general Manufacturing, Services, 
Wholesale and Retail Trade, Transportation and Warehousing, Professional, 
Scientific, and Technical Services, Educational Services, and Public Administration 
all show recent declines. The Goods Producing sector overall has begun to rebound, 
but employment there still remains below 1997 levels. Only Health Care, among 
major sectors, may be showing growth that will be sustained, given recent 
government commitments. 
 
 The figure below illustrates the BC Hydro total employment forecast in the context of 
historical annual averages34. In view of the continued problems facing the Island 

economy, the 1.7% Hydro forecast rate of compound annual average growth is 
unlikely to be realized. Miller and Associates has opted instead to retain the linear 

Historical and Forecast 
Vancouver Island Employment
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33 Ex. B-9. BCH response to BCUC IR 1.3.2 December 17, 2004 regarding 2003 Load Forecast 
34 Historical averages are for Vancouver Island –Coast Development Region. This includes parts 
of Comox Strathcona and Mount Waddington Regional Districts, which are on the Mainland. 
Exact BC Hydro boundaries for “Vancouver Island” were not available. 
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trend in employment growth. This may perhaps be invalidated in years beyond 2014, 
but it appears a safe assumption for the near and medium term. 



 

III. Alternative Forecasts  
 

A. Population Based Forecast 
 
Section I-B discussed the need for alternative load forecasts, while recognizing that 
such work is necessarily more of a “reality check” than a full-blown forecast. 
 
The first alternative forecast proposed here uses the population forecast as a driver. 
It is based on an “electricity intensity,” which is the ratio of the regional peak load in 
historical years to the population in those years.  
 
Paradoxically (given popular wisdom about increased per capita use of appliances) 
these intensities have a slight downward trend within the time frame of this study 
(1990-2003). However, a linear projection of the electricity intensities over the 
forecast period (2004-2020) produces load results which appear overly conservative. 
Consequently, an intermediate position was adopted. A single electricity intensity 
was employed, comprised of the average of the electricity intensities over the period 
1997-2003 (one half the historical frame).  
 
When that intensity is applied to the forecast population, forecasted peak loads are 
produced. Following the reasoning of section II-E, no anchor point is employed. In 
addition, weather normalization is not explicitly performed. This has the effect of 
implicitly using a most recent thirteen year weather base35. The resulting forecast in 
the context of the (non-weather-adjusted) historical values is presented below: 
 

Vancouver Island Peak Loads
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point, the population based forecast of 2,335MW is significantly lower than the 
2,831MW (before PowerSmart) employed by BC Hydro. 
 

B. Employment Based Forecast 
 
 
The employment based alternative forecast is derived from same basic procedures 
as the population based forecast.  A linear employment forecast is combined with a 
linear forecast of the employment peak intensity (peak in MW per employee). The 
result is shown below. 
 

Vancouver Island Peak Loads 
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IV. Vancouver Island Load Balance Forecasts 
 
 
The load balance is the difference between the rated total of Vancouver Island 
generation and transmission resources (supply) and the operational load forecast 
(demand). Vancouver Island has been reviewed at length. It is covered in our 
previous paper as submitted to the BCUC VIGP review, and it was summarized by 
the BCUC in its VIGP Decision. Some of the key supply issues involve the meaning 
and timing of the de-rating of the HVDC system, the application of N-1 and N-2 
planning criteria, the availability of water resources for the hydro generator peak 
operation, the peak capability of the ICP, the rating of the 500 kV transmission 
system, and the in-service timing of the 230 kV transmission line now in the early 
phases of development. 
 
For the purposes of this paper, however, the supply total reported in the CFT Report 
will be used as a convenient benchmark.36 
 
Following are forecasts of the supply balance based on the BC Hydro 2004 load 
forecast, and on two alternative forecasts, not taking into account the 230 kV 
transmission line.  
 

Alternative Vancouver Island Load Forecasts and Load Balances (MW) 

Total 
Hydro 
2004 Power Load 

Pop 
Based Load 

Emp 
Based Load  
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p
p

 

 
3

Fiscal Year Supply Forecast Smart Balance Forecast Balance Forecast Balance
2004 2221 2269 13 -35 2053 181 2169 65
2005 2240 2279 19 -20 2061 198 2148 111
2006 2256 2309 34 -19 2072 218 2167 123
2007 2016 2331 52 -263 2086 -18 2186 -118
2008 2016 2370 63 -291 2100 -21 2206 -127
2009 2016 2404 68 -320 2117 -33 2225 -141
2010 2016 2466 74 -376 2134 -44 2244 -154
2011 2016 2495 79 -400 2153 -58 2263 -168
2012 2016 2533 83 -434 2173 -74 2283 -184
2013 2016 2567 83 -468 2193 -94 2302 -203
2014 2016 2600 82 -502 2214 -116 2321 -223
2015 2016 2637 81 -540 2235 -138 2341 -244
2016 2016 2674 79 -579 2256 -161 2360 -265
2017 2016 2714 80 -618 2276 -180 2379 -283
2018 2016 2753 78 -659 2296 -202 2399 -305
2019 2016 2793 77 -700 2316 -223 2418 -325
2020 2016 2831 73 -742 2335 -246 2438 -349  

he Hydro 2004 forecast calls for 1.4% average annual compound growth over the 
pan of time illustrated, while the population based and employment based forecasts 
ortray growth rates of 0.8% and 0.7% respectively. For comparison, the BC Stats 
opulation forecast for Vancouver Island – Coast is for compound growth of 0.8%. 

                                              

21
6 Exhibit B-1. CFT Report, Table 5 



 
For fiscal 2007, the load balance put forward by BC Hydro of  -263MW compares to 
the population based figure of -18MW and the employment based figure of -118MW. 
This latter figure is close to the BCUC 2003 determination of -116MW. 
 
The following figure shows the Vancouver Island supply balance for each of the 
three forecasts, taking into account a 600 MW addition to Vancouver Island supply in 
October 2008 due to the new 230 kV transmission line. [The figure is revised to 
correct a transcription error in the value of one of the points on the 2004 Hydro line.] 
 
 
 

Alternative VI Load Forecasts and 
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V. Conclusions 
 
BC Hydro has offered a series of load forecasts as key justification for a series of 
major supply projects on Vancouver Island. These forecasts often underlie urgent 
messaging of the “lights are going out” sort.  While Hydro’s forecasting efforts are 
extensive, they share a lack of explicit documentation, and a manifest disconnection 
from the historical facts upon which all forecasting must be based. While Hydro 
officially aims for unbiased, rather than conservative forecasting, the tendency to 
forecast on the high side is obvious. 
 
The latest use of load forecast figures in support of major supply investment involves 
the warning of a supply deficit of 262MW for fiscal 2007/08. This figure creates the 
need in Hydro’s view for the construction of the DPP CCGT plant by 2007. In the  
Cost Effectiveness analysis presented in Appendix J of the CFT Report, it 
contributes to a large advantage in terms of net present value for the DPP project, in 
comparison to the alternatives. One of the alternative components, the Norske 
Canada Demand Management Project (NCDMP), has a maximum potential of 
14037MW. The use of a 262MW planning supply deficit therefore requires that 
NCDMP be supplemented by other, likely more expensive, supply options. 
 
This report shows that the BC Hydro figures contain significant elements of 
discretion, and that they could be significantly altered by different, plausible, 
methodological choices.  In addition, two “reality check” forecasts produce fiscal 
2007/08 supply deficits well within the feasibility of NCDMP to mitigate.  
 
These results provide sound reason for BCUC to consider Cost Effectiveness 
simulations using supply deficits well below 262MW as it determines whether to 
approve the DPP Electricity Purchase Agreement as the most cost-effective option 
for meeting supply shortfalls. 

 
37 Or up to 210 MW with inclusion of the Crofton mill in the plan (Evaluation of NorskeCanada’s 
Demand Management Proposal Dated September 2, 2004, BC Transmission Corporation, 
December 2004). 
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