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EXECUTIVE SUMMARY 1 

Elenchus is of the opinion that the 2012 and 2013 Electric Load Forecasts prepared by 2 

Manitoba Hydro are reasonable projections of future domestic electricity demand assuming 3 

there are no significant structural changes to the demand drivers that underpin the forecasting 4 

methodology. However, given the time frame of the NFAT analysis, it is our view that it is more 5 

reasonable to anticipate that there will be significant structural changes that could result in 6 

dramatically different domestic demand (and presumably export prices) in the coming decades. 7 

Of course, since it is not possible to build structural changes in the market into the reference 8 

load forecast in a meaningful and defensible way (the most important potential changes are 9 

inherently unpredictable), they need to be assessed as possible alternate scenarios. 10 

One type of uncertainty associated with the Manitoba Hydro load forecast over the long run is 11 

the possibility of significant unanticipated changes in the demographic and/or economic trends 12 

that are currently expected based on the historical trends. This type of risk is addressed by 13 

Manitoba Hydro using sensitivity analysis.  14 

Another, more challenging, type of uncertainty associated with the load forecast is the possibility 15 

that major technological innovations and/or market developments will either significantly 16 

increase demand or cause a collapse in demand for grid power. For example, it is conceivable 17 

that innovations in storage technology for electric vehicles, combined with significant carbon 18 

pricing, could transform the transportation sector and dramatically increase electricity demand. 19 

On the other hand, if (or when) the cost of distributed and/or micro-generation and storage 20 

decline to the point of grid parity, there could be a tipping point where industrial, commercial and 21 

ultimately even residential customers switch en masse from grid power to self-generation. While 22 

it is not practical to build these possibilities into a load forecast explicitly, it seems naive to 23 

simply disregard the associated risks. 24 

In the context of the NFAT, it would be prudent to recognize market transformations could have 25 

a dramatic impact on the relative economics of the Preferred Plan relative to the alternatives.  26 

We expect that potential changes that would dramatically increase the demand for electricity 27 

would most likely be manageable since they would almost certainly take place over a number of 28 

years, which would allow Manitoba Hydro to accelerate the development of new generation 29 

capacity as required to accommodate the additional load.  30 



   - ii - IEC NFAT Review: Load Forecast 
 January 2014 

 

   

In the event of circumstances (such as grid parity) that cause a migration away from the grid, 1 

however, once the investments are made in the Keeyask and Conawapa generating stations, it 2 

would not be possible to scale back generation and transmission capacity.  If grid parity gives 3 

rise to a pricing constraint in the export, as well as the domestic, market, increased exports 4 

would not compensate for lost domestic revenue. 5 

While it is not possible to forecast either the timing or the impact of grid parity, it is reasonable to 6 

expect that (i) it will be reached sooner in high-cost jurisdictions than in low-cost jurisdictions 7 

and (ii) the cost of self-generation technologies will be lower for large consumers than for small 8 

consumers. Furthermore, it is consistent with basic economic principles to foresee the time 9 

when the cost of alternate technologies (either micro-grids or self-generation) will become a 10 

price constraint for grid power. 11 

Put simply, the prospect of grid parity implies that grid power will, in time, face price competition. 12 

When that happens, it can be expected that existing large-scale hydro generation/transmission 13 

systems will be able to compete with market-priced alternatives given their low operating cost. 14 

Nevertheless, competitive prices may not recover the sunk costs (i.e., depreciation and the cost 15 

of financing the committed capital) associated with large scale hydro projects.  16 

In a scenario of grid parity for alternate technologies, demand becomes a function of price 17 

rather than a function of the demand drivers that are recognized by Manitoba Hydro’s current 18 

load forecasting methodology. If Manitoba’s energy production can only be utilized by selling 19 

power at a price below fully embedded cost, Manitoba Hydro will not be able to recover its 20 

invested capital. It is the view of Elenchus that it would be prudent to take into account the 21 

ability of Manitoba Hydro and/or the Province to absorb any resulting cost recovery shortfall in 22 

assessing the acceptability of the risk associated with the Preferred Plan. The financial analysis 23 

required to examine this issue is beyond the scope of this report. 24 

In addition to these high level, conceptual concerns, our assessment of Manitoba Hydro’s load 25 

forecasting methodology resulted in the following specific observations and findings. 26 

It is our view that Manitoba Hydro has not undertaken sufficient examination of alternative 27 

economic scenarios and the effect of potential alternative scenarios on the confidence we 28 

should have in the load forecast as a basis for the NFAT analysis. Manitoba Hydro has adopted 29 

a “probabilistic” approach to alternative scenarios. However, this approach does not test the 30 

sensitivity of future load to specific alternate economic growth and population scenarios within 31 
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Manitoba Hydro’s models. Elenchus believes this is particularly problematic for the Top 1 

Consumer sector, which in recent years has been a large source of forecast error with 2 

consistent over-forecasting of load. This source of error may also be an issue for Residential 3 

and GS Mass Market forecasts over the longer term, especially with respect to the assumptions 4 

and currency of population and immigration estimates. 5 

Elenchus believes a more thorough and transparent approach would be achieved by returning 6 

to the alternative economic scenarios Manitoba Hydro produced in the past. There are many 7 

variables and events that can affect the load forecast, both in the short-term and the long-term. 8 

These could include unknown economic developments, either positive or negative, changing 9 

technological conditions, and other unpredictable events. Forecasting over a 20-year time 10 

horizon has many associated risks. Rather than relying on a single reference forecast that is 11 

subjected to high level sensitivity testing, Elenchus believes an approach that explicitly models a 12 

range of outcomes based on Low, Medium-Low, Reference, Medium-High and High economic 13 

scenarios would provide greater insight into the alternative views of the future load that will have 14 

to be accommodated. Manitoba Hydro used this approach until 2009.  15 

Manitoba Hydro does not maintain sufficient documentation on the impact of past changes to its 16 

load forecasting processes to support an adequate assessment of the reasonableness of its 17 

forecasting methodology in the context of the NFAT. As is documented in our review, there have 18 

been several methodological changes over the past several years. In some instances, these 19 

changes have not been documented and would be unknown unless earlier documents were 20 

referenced. In addition, the reason for the changes has not been addressed, nor the effect of 21 

the methodology changes on the forecast outcome and forecast accuracy. A related issue is the 22 

lack of “within sample” testing of forecasting accuracy. For example, Manitoba Hydro does not 23 

provide a measure of accuracy of how the current methodology as applied would have forecast 24 

history (within sample error). Manitoba Hydro does provide accuracy assessments of previous 25 

forecasts (which may have used slightly different methodology from the current forecast). We 26 

comment on past forecast performance in our review, which is particularly problematic for the 27 

Top Consumer Sector. Like Manitoba Hydro, we also comment on the cyclical nature of under 28 

forecasting and over forecasting in Manitoba Hydro’s Electric Load Forecasts.     29 

Another concern noted by Elenchus is the continued reliance on the 2009 Residential Survey for 30 

the production of the 2013 Electric Load Forecast for this crucial long-term forecast. One reason 31 

for concern is that there have been significant changes in the relative price trends of electricity 32 
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and natural gas since 2009 that could affect the behaviour of Residential customers concerning 1 

space heating choices. It is noted however, that consideration of the trends in space heating 2 

choices is complicated by the fact that as owner of both the electric and natural gas utilities in 3 

Manitoba, Manitoba Hydro is in a position to influence the choices of developers and individual 4 

customers through their marketing policies and strategies. 5 

Elenchus observes that Manitoba Hydro’s method of weather adjustment appears to be 6 

problematic. As noted in our review, the process is not transparent in the Electric Load Forecast 7 

document. Weather sensitivity coefficients for each weather sensitive sector are determined for 8 

each year with only 2 years of observed data. The weather coefficients appear to fluctuate with 9 

observed weather and may not yield appropriate weather adjustment results. 10 

In summary, it is our view that the NFAT process would be enhanced if Manitoba Hydro 11 

prepared a more thorough Electric Load Forecast with alternative economic and weather 12 

scenarios. A more thorough description of the forecasting methodology with full documentation 13 

of processes and any methodological changes, as well as within sample forecast accuracy 14 

would also allow for a more thorough assessment of the forecast reasonableness. A description 15 

of potential assumptions around the economic factors affecting Top Consumers and a range of 16 

scenarios would also allow stakeholders to more appropriately assess the risks around the 17 

forecast for that sector. Ideally, in addition to the five scenarios suggested above (and used until 18 

2009 by Manitoba Hydro), scenarios that demonstrate the impact of selected market 19 

transformation scenarios, such as grid parity for small scale generation, would impact on future 20 

loads. 21 

  22 



 

1 INTRODUCTION 1 

Elenchus Research Associates Inc. (“Elenchus”) was retained by the Manitoba Public Utilities 2 

Board (“PUB”) as an independent expert consultant (“IEC”) in the “Needs For and Alternatives 3 

To” review (“NFAT Review”) of Manitoba Hydro’s proposed Preferred Development Plan,  which  4 

includes  the  Keeyask  and  Conawapa  Generating  Stations,  their associated domestic AC 5 

transmission facilities, and a new Canada-United States of America transmission 6 

interconnection. Elenchus’ specific role was to advise the NFAT Review panel with respect to 7 

Manitoba Hydro’s load forecasting and DSM and energy efficiency issues. This report 8 

addresses the load forecast review. Specifically, Elenchus has undertaken the following: 9 

 Overall review of the 2013 load forecast prepared by Manitoba Hydro for completeness, 10 

reasonableness and accuracy; 11 

 An assessment of the reliability and accuracy of the short- and long-term domestic load 12 

forecast for 2013 as well as historically, to the extent possible with available information; 13 

 Review and comment on the use of scenario and probability analysis in the load 14 

forecast; 15 

 General review and comment on the load forecast methodology; 16 

 Comparison of the 2013 load forecast to historical load forecast with respect to 17 

methodology, assumptions, and results (both projected and actual); 18 

 Review and comment on the weather adjustment methodology; 19 

 Review sector specific (Residential, GS Mass Market, Top Consumers) methodologies 20 

and results, as appropriate.  21 

1.1 IECS AND PROCESS 22 

Elenchus has conducted its review of Manitoba Hydro’s load forecasting methodology based on 23 

the Scope of Work (“SOW”) that was prepared by the PUB (dated September 2, 2013) and the 24 

relevant procedural orders issued by the PUB in the subsequent months.  A summary of our 25 

conclusions related to each of the 19 topics identified in the SOW is provided in Appendix A. 26 
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Elenchus appreciates the high level of cooperation exhibited by Manitoba Hydro staff throughout 1 

the review process. Without this assistance, much of Hydro’s load forecasting methodology 2 

would have been opaque.  Our concern about the transparency of the methodology does not 3 

result from a lack of cooperation; rather it results from the limitations of the historical record. 4 

Elenchus believes that these limitations result from Hydro’s focus on developing what it has 5 

considered the best forecast at a given point in time (as required for GRA’s) rather than 6 

maintaining a consistent methodology that would facilitate evaluation as a long term load 7 

forecasting tool. 8 

2 MANITOBA HYDRO ELECTRIC LOAD FORECAST 9 

Manitoba Hydro produces an Electric Load Forecast annually with 20-year projections of future 10 

energy and demand requirements for Manitoba. The forecasts are completed at the beginning 11 

of the upcoming fiscal year in the late spring or early summer. There are many variables and 12 

events that can affect the load forecast, both in the short-term and the long-term. In the long-13 

term, there are a multitude of potential developments that could not be known at the time of the 14 

forecast and could have a substantial impact on the forecast outcome. Chief among these are 15 

unknown economic events, such as recessions or booms. Changing technological conditions 16 

can also have a significant effect long-term, as can global developments and long-term 17 

structural changes to the economy and international trade.  18 

Manitoba Hydro provided Elenchus with annual forecast and actual observed values (including 19 

historical weather adjusted and observed non-adjusted historical values) for Manitoba Gross 20 

Firm Energy (GWh) and Gross Total Peak (MW) from annual Electric Load Forecasts dating 21 

back to 1987. In addition, Elenchus has examined annual Electric Load Forecast documents for 22 

2002, as well as for 2006 through 2013, filed by Manitoba Hydro either as part of one of its past 23 

GRA proceedings or as part of the current NFAT materials. Elenchus has also examined 24 

Manitoba Hydro’s annual economic outlook for various years available from the GRA and NFAT 25 

filings, as the economic outlook provides important inputs into the Electric Load Forecast. 26 

The format of the Electric Load Forecast appears to have undergone some modification over 27 

the years, including some methodological changes, which will be discussed in more detail 28 

below. However, the basic information and report format has remained consistent at least since 29 

2002. In the next section, a high level overview of the load forecasting process, as Elenchus 30 
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understands it, is outlined for the 2013 Electric Load Forecast. Any methodological changes 1 

from previous years that Elenchus has become aware of and are deemed worthy of comment 2 

are also discussed. 3 

2.1 GENERAL OVERVIEW OF 2013 LOAD FORECASTING PROCESS 4 

In its 2013 Electric Load Forecast, Manitoba Hydro presents a 20-year forecast for Gross Firm 5 

Energy1 (GWh) and Gross Total Peak2 (MW) on a weather adjusted basis. The forecast of 6 

Gross Firm Energy is achieved by deriving energy forecasts for the components of total internal 7 

Manitoba load. The major components are:  8 

1. Residential Basic, which for the most part is comprised of residences such as single-9 

family residences, multi-family residences and apartment suites. Residential Basic 10 

accounts for approximately 33.6 per cent of sales.  11 

2. General Service Mass Market, which is actually a consolidation of 4 general service 12 

classes for the purposes of forecasting: small non-demand, small demand, medium and 13 

large. GS Mass Market accounts for approximately 39.3 per cent of sales and includes 14 

small to large Commercial and Industrial customers, except for those included in the 15 

General Service Top Consumers category. 16 

3. General Service Top Consumers includes 31 customers (made up of 17 companies) 17 

comprising about 25.9 per cent of total sales that are not included in GS Mass Market.  18 

The remaining sales include Seasonal customers, Flat Rate Water Heating and Area and 19 

Roadway Lighting, which together account for approximately 1.2 per cent of Total Sales. 20 

Manitoba Load at Common Bus is the total metered load at all the substations in the province 21 

that supplies Manitoba Hydro’s non-Diesel customers, and includes Distribution Losses and 22 

Construction Power. In 2012/13, this was about 5.7% greater than Total Sales. Gross Firm 23 

                                                

1
  Gross Firm Energy is the energy required to serve Manitoba Hydro’s customers on the Integrated (i.e. 

connected) System. It excludes exports, interruptible (non-firm) loads and diesel customers.  

2
  Gross Total Peak is the maximum integrated (i.e., average) hourly load required to serve Manitoba 

Hydro’s customers on the Integrated System. It excludes exports and diesel customers. It includes 
curtailable loads. 
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energy also includes Transmission Losses and Station Service. In 2012/13, Gross Firm Energy 1 

was about 15.3 per cent greater that Total Sales. 2 

Manitoba Hydro calculates Gross Total Peak from Load Factors applied to the monthly Gross 3 

Total Energy. Prior to calculating the Load Factors, the Top Consumer energy and peak are 4 

subtracted as Top Consumers have a higher average hourly energy relative to their peak value 5 

than the Residential and GS Mass Market Customers. A 10-year historical average Load Factor 6 

is calculated for the remaining energy and is applied to the forecast monthly and annual energy 7 

to get the peaks for the remaining energy. The Top Consumer peaks are then added using an 8 

85% Load Factor applied to the Top Consumer monthly and annual energy.   9 

2.1.1 RESIDENTIAL BASIC 10 

The Residential Basic forecast used by Manitoba Hydro relies on an end-use model approach. 11 

This approach determines electricity use based on assumptions about the types of existing and 12 

new customers, the dwelling type (Single Detached, Multi-family Attached, Individually-Metered 13 

Apartments) and area (single detached dwelling units are sub-classified into three geographic 14 

areas: Winnipeg, Gas Available Outside of Winnipeg, and Gas Unavailable Areas), the number 15 

of customers by primary heating type (electric, natural gas, other), the age of dwelling and 16 

heating system, and appliance saturations and ages. The starting point for these assumptions is 17 

Manitoba Hydro’s 2009 Residential Survey. Manitoba Hydro performs a Residential Survey 18 

intermittently and 2009 is the most recent Residential Survey available. Prior to 2009, Manitoba 19 

Hydro last conducted a Residential Survey for 2004. Surveys prior to 2004 (such as 1998 and 20 

1994) did not include customers in the Winnipeg Hydro service area, which was purchased by 21 

Manitoba Hydro in 2002. 22 

Average use is determined using conditional demand analysis performed on the 2009 23 

Residential Survey Data combined with billing data. Consideration of new construction choosing 24 

electric heat versus other heat sources is forecast for each area using the 2009 Residential 25 

Survey estimate, as is the appliance saturation and age. Saturations are forecast using a 26 
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birth/death/replacement model. Manitoba Hydro also performs other adjustments for items such 1 

as electric vehicles3 and savings from standards and codes. 2 

RESIDENTIAL CUSTOMER FORECAST 3 

A key driver for the Residential Basic forecast is the forecast number of residential customers. 4 

The Residential customer forecast used in the 2013 Electric Load Forecast is taken from the 5 

Spring 2013 Economic Outlook, which is prepared by Hydro’s Economic Analysis Department. 6 

The customer forecast is a simple derivation, which takes the forecast provincial population and 7 

divides it by an assumed number of persons per household, as follows: 8 

 9 

Hydro estimates the value for people per household based an average which it states the 10 

historical trend has been converging towards.  Hydro has found that the number of people per 11 

household has been declining over history, to where it has averaged 2.79 since 1997; currently 12 

Manitoba Hydro has its value set at 2.79.  Chart 1, prepared by Manitoba Hydro in response to 13 

a request from Elenchus, illustrates the trend in people per household.   14 

Table 1, taken from information prepared by Manitoba Hydro, shows selected recent years of 15 

Manitoba population and Residential customers (both in ‘000s). While persons per household, 16 

as measured by MB Population/Residential Customers has declined since the 1980s, it appears 17 

to have reached its minimum around the middle of the last decade and has increased slightly 18 

since that time. It is unclear whether the more significant decline in the persons per household 19 

in earlier years may be due in part to the changing definition of customers in addition to 20 

demographic changes (for example, change from bulk metering to individual metering in multi-21 

unit dwellings). 22 

                                                

3
  90% of the electric vehicle forecast is added to residential GWh. The other 10% is allocated to GS 

Mass market. As of March 1, 2013, there were 37 plug-in electric vehicles registered in Manitoba. 
Manitoba Hydro forecasts this to almost triple to 103 in 2013/14 and reach almost 24,000 vehicles by 
2032/33 (Table 17, 2013 Electric Load Forecast). 
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Chart 1 – People per Household in Manitoba 1 

 
 2 

Table 1 – Manitoba Population (000’s) and People per Household 3 

Year Manitoba 
Population 

Residential 
Customer 

People per Household 

(MB Population/Residential 
Customer) 

1997 1136 401 2.83 

2002 1157 413 2.80 

2005 1178 423 2.79 

2009 1220 441 2.77 

2011 1252 449 2.78 

2012 1267 455 2.79 

The Economic Outlook forecast of Manitoba population is a consensus forecast derived by 4 

taking the simple average of various forecasting sources. For the medium-term (2013-17), this 5 

consists of forecasts from 5 sources: Spatial Economics, the Conference Board of Canada, IHS 6 

Global Insight, Informetrica, and the Manitoba Bureau of Statistics. IHS Global Insights’ forecast 7 

is available only to 2017. Table 2, which was prepared by Manitoba Hydro, summarizes the 8 

forecasts used to derive its consensus forecast of Manitoba population for the 2013 Economic 9 

Outlook and 2013 Electric Load Forecast as well as the dates the forecasts were completed.  10 
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Economic Outlook 2013 

Table 2 – Manitoba Population – 000’s 

 

Fcst Date 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Spatial Economics 22-Mar-13 1267 1282 1297 1310 1325 1340 1355 1370 1385 1401 1417 1419 1430 1440 1448 1455 1461 1466 1471 1475 1480 1484 1488

Conference Board 19-Dec-12 1267 1284 1303 1322 1342 1362 1382 1402 1422 1442 1462 1482 1503 1523 1544 1564 1584 1604 1624 1645 1665 1685 1705

IHS Global Insight 5-Dec-12 1267 1283 1298 1313 1328 1343

Informetrica 1-Oct-12 1267 1278 1292 1306 1321 1335 1350 1365 1380 1395 1411 1426 1441 1456 1472 1487 1502 1517 1532 1547 1562 1576 1591

Manitoba Bureau of Statistics 7-Dec-12 1267 1281 1295 1310 1324 1339 1354 1370 1385 1401 1416 1432 1447 1463 1478 1493 1508 1524 1538 1553 1568 1583 1597

1267 1282 1298 1313 1329 1344 1360 1375 1391 1407 1422 1438 1453 1468 1483 1498 1512 1527 1541 1555 1569 1582 1595

2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 2031/32 2032/33 2033/34

1271 1286 1302 1317 1332 1348 1363 1379 1395 1410 1426 1441 1457 1472 1487 1502 1516 1530 1544 1558 1572 1585

EO2013 - Calendar

EO2013 - Fiscal  

 

Note: The table is derived from the forecast of Manitoba population for 2012/13 – 2033/34, as shown in Table A-1 of the 2013 Economic 
Outlook, filed as Appendix G.2012 is actual data. 
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Another key driver in the Residential Basic forecast is the assumption about the number of 1 

customers that use electricity as their primary heating source. Manitoba Hydro categorizes 2 

Residential customers into customers that use electric space heating as their primary heating 3 

source and customers that use other energy sources as their primary heating source. The 4 

resulting impact of this measure on customer average use, and hence class consumption, is 5 

substantial. Total Residential Basic average use per customer continues to increase over the 6 

forecast horizon4 as the market share of electric heat is forecast to continue increasing. 7 

Manitoba Hydro reports that the average use of Residential Basic customers with electric heat 8 

in 2012/13 was 25,701 kWh per customer compared to 10,201 kWh per customer for those 9 

without electric heat as their primary heating source. The overall use per customer for 10 

Residential Basic in 2012/13 is reported as 15,827 kWh per customer based on an assumption 11 

that 36.3 per cent of Residential Basic customers have electric space heat as their primary 12 

heating source.5 Information on average use, heating source, and appliances is based on the 13 

2009 Residential Survey.  14 

In the past, Manitoba Hydro has used various approaches to determine the proportion of new 15 

customers that install electric heat (i.e., the market share of electric, or MSE). For example, it 16 

used an econometric-based Market Share Electric “LOGIT” model based on previous-year 17 

market share of electric heat, percentage of new housing additions to the housing stock, and the 18 

relative price of gas compared to electricity. In 2007, the percentage of new housing additions to 19 

the housing stock was removed from the LOGIT model. In 2009, the methodology was changed 20 

from a LOGIT regression model to a regression model predicting the change in number of all 21 

electric customers as a function of the change in total residential customers and the price of gas 22 

and electricity. It also appears that this model has exhibited a declining ability to predict the 23 

change in number of all electric customers going forward, based on reported R2 values.6 In 24 

2009, the equation reported R2 of 86.7%, declining to 74.6% in 2010, 45.2% in 2011 and 44.6% 25 

                                                

4
  Although Manitoba Hydro is reporting decreasing average use for customers with electric heating due 

to the fact that apartments are making up a higher proportion of growth and existing homes are 
becoming better insulated (p.18 2013 Electric Load Forecast). 

5
  This information is contained in Table 14 on p. 18 of the 2013 Electric Load Forecast. 

6
  An important determinant of the choice between electric or gas space heating in new homes (and the 

conversion decision in areas served by gas) may well be Manitoba Hydro’s approach to marketing and 
natural gas system expansion decisions. Any changes in Manitoba Hydro’s approach to marketing 
natural gas will not be captured by the load forecasting methodology. 
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in 2012 (i.e., less than half the total variation explained by the model). In 2013, Manitoba Hydro 1 

abandoned the use of an econometric approach to determine the percentage of new dwellings 2 

in favour of an approach using a five-year average (2008/09 – 2012/13) to classify the number 3 

of new dwellings built and information from the Residential Survey to allocate heating types to 4 

new dwellings, adjusted for expected effects of Manitoba Hydro’s heating choice initiative.7  5 

RESIDENTIAL FORECAST SUMMARY 6 

Once the forecast for the number of customers is determined by dwelling type, area and heating 7 

type, the energy forecast is developed through Manitoba Hydro’s Residential end-use model 8 

(and its assumptions about average use, appliance types and ages, etc., as discussed above). 9 

Manitoba Hydro has indicated that it does not use an econometric-based forecast for 10 

forecasting Residential energy consumption. The rationale for this is that the end-use approach 11 

provides a greater ability to model different patterns of use within the Residential sector using a 12 

“bottom-up” approach, rather than the “top-down” approach of an econometric model.  13 

Observations 14 

The application of “end-use” models to forecast Residential consumption is a common approach 15 

for forecasting this sector. An advantage of end-use models is that they allow for the calibration 16 

of the forecast to specific information about different types of customer profiles including, for 17 

example, the source of space heating. End-use models are often used in combination with 18 

econometric models that provide inputs into the end-use model (as Manitoba Hydro has done 19 

with its forecast of electric heat market share, at least up until 2012) as well as alternative “top-20 

down” econometric models to test the sensitivity of various explanatory inputs (such as 21 

economic activity, housing market activity, fuel price changes, and demographic changes, to 22 

name a few). Such alternative statistical approaches also provide the ability compare and 23 

contrast results from the “bottom-up” approach of the end-use model.  24 

Customer Forecast 25 

What is slightly more unusual about Manitoba Hydro’s approach is how it determines its 26 

residential customer forecast. Residential customers are forecast based on an arithmetic 27 

identity between a “people per household” factor, which is determined through an historical 28 

                                                

7
  Information provided to Elenchus by Manitoba Hydro in response to informal information request 

including reference to MH response to GAC/MH I-052.   
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simple arithmetic average and is held constant for the duration of the forecast horizon, and a 1 

consensus forecast which is a simple average of several forecasting agencies’ population 2 

forecasts for the province. As shown above, the annual “people per household” as calculated by 3 

Manitoba Hydro is not constant. It has trended downwards from the 1980s until about 2007 and 4 

has now started to trend upwards. The ratio of population to customers (used to determine 5 

“people per household”) may be influenced by more than demographics, as discussed 6 

previously. The measure may be influenced by changes in metering practices, for example. It 7 

may be more appropriate to explore the use of statistical methods, such as regression and time 8 

series techniques to develop a forecast of Residential customers (as Manitoba Hydro has 9 

attempted to do with its customer forecast for the General Service Mass Market). Another 10 

approach may be to try to use statistical methods to model the relationship between population 11 

and customers (i.e., people per household) and forecast this based on these methods. An 12 

approach such as regression analysis also helps to solidify and confirm the “causal” link 13 

between the phenomenon being explained (the number of Residential customers or the change 14 

in number of Residential customers) and the identified causal factors. Model diagnostics and 15 

analysis can also give an indication of the forecast accuracy and stability. 16 

Chart 28 (next page) shows the change in Manitoba population and Manitoba Residential 17 

customers (3-yr moving averages). The chart illustrates, similar to the previous chart on “people 18 

per household”, that the growth in population and growth in Residential customers do not 19 

necessarily move in tandem. Based on recent year observations, using a fixed ratio of 20 

population growth to forecast Residential customers may overestimate Residential customer 21 

growth, just as in the past it would have underestimated Residential customer growth. 22 

Observers have noted that in period where unemployment increases, especially for young 23 

adults, as has happened in many jurisdictions since 2008, household size may increase as 24 

young adults move back in with their parents for economic reasons. 25 

                                                
8  Chart 2 is derived from Table A-1 of the Manitoba Hydro Spring 2013 Economic Outlook. 
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Chart 2 – Change in Manitoba Population and Residential Customers 1 

  2 

Population Forecast 3 

Another potential issue is the timeliness of the population forecast given recent trends in 4 

immigration to Manitoba. Statistics Canada reported a significant drop in immigration to 5 

Manitoba in 2012/139 after a slight drop in 2011/12 from the previous year. Immigration fell to 6 

12,662 in 2012/13, compared to 15,087 in 2011/12 and 15,838 in 2010/11. The 2012/13 7 

immigration level was the lowest reported since 2007/08. The 2013 Electric Load Forecast 8 

indicated that the “primary reason for the expected increase of population growth in Manitoba is 9 

due to government immigration initiatives.”10 Preliminary immigration figures for 2012 were 10 

released by Citizenship and Immigration Canada in February 2013. All forecasts used to derive 11 

the consensus population forecast used for the 2013 Electric Load Forecast were completed in 12 

2012, other than the forecast by Spatial Economics (dated March 22, 2013). The Spatial 13 

Economics population forecast for Manitoba in 2033 of 1484 is also the lowest forecast value 14 

(compared to the Conference Board’s high estimate at 1685 and the fiscal year consensus 15 

forecast of 1585). It is unclear whether the more pessimistic view of Spatial Economics is due to 16 

the incorporation of more pessimistic immigration expectations for Manitoba, if other modelling 17 

factors and assumptions are involved, or if the result is the combination of both these issues. 18 

                                                

9
  Period from July 1 to June 30. 

10
  2013 Electric Load Forecast, p. i. and p.4. 
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However, Manitoba Hydro has indicated in response to an Elenchus request that in the 1 

“Economic Outlook 2013, international immigration is forecast to be 15,100 annually, averaged 2 

over 2013 to 2034, based on the consensus of forecasters.” This is consistent with the 3 

assumptions in the Spring 2013 Economic Outlook (p.8). 4 

Manitoba Hydro also indicated in response to Elenchus’ request that holding all else equal, if 5 

population growth due to international immigration was reduced on average, over the same 6 

period, from 15,100 to 13,100, the Manitoba Population forecast would decrease from 7 

approximately 1.595 million in 2034 to approximately 1.552 million, or decrease by 8 

approximately 43,000. Using 2.79 people per household, this translates into a decline of about 9 

15,400 customers. Multiplied by an average use of 16,746 kWh in 2032/33 (as reported in Table 10 

14), this translates into a decrease of 258 GWh. While it is difficult to estimate the demand 11 

effect of this decrease without access to Manitoba Hydro’s models, the 2013 Electric Load 12 

Forecast indicated that if 10% of Residential Customers switched to electric water heaters 13 

(100% load factor), the energy effect would be +198 GWh and the peak effect would be 14 

+23MW. If 10% of Residential Customers switched to electric heat (35% load factor), the energy 15 

effect would be +756 GWh and the peak effect would be +246MW.11 Using this range of 16 

assumptions, the peak reduction due to decreased Residential customer growth would likely be 17 

between 30MW (100% load Factor) and 84MW (35% load factor).    18 

The above estimate by Manitoba Hydro with the lower immigration assumption is still 19 

substantially higher than the Spatial Economics forecast, which is the most recent of all 20 

forecasts used for the consensus forecast. At 1.484 million, this would translate into a reduction 21 

in forecast population of about 111,000 or approximately 39,800 residential customers (at 2.79 22 

people per household). Using the average use of 16,746 kWh, this translates into a decrease of 23 

666.5 GWh. As above, peak effect could range from about 77MW (100% load factor) to about 24 

217 MW (35% load factor).  25 

Forecast Market Share Electric Heat 26 

Another potential area of concern is the estimate of market share of electric heat (or MSE). 27 

There are two primary issues with the estimate of MSE. The first issue relates to how robust and 28 

                                                

11
  2013 Electric Load Forecast, p. 54. 
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accurate the model used to forecast MSE is. The second relates to the fact that the most recent 1 

Residential Survey, to which the historical MSE is calibrated, is based on 2009 data.    2 

As discussed above, prior to the 2009 Electric Load Forecast, a logistic regression approach 3 

was used to predict new customers by heating type. The specification of the LOGIT model 4 

changed over time with respect to right hand side explanatory variables. In 2009, the 5 

methodology changed to a regression model predicting the change in number of all electric 6 

customers as a function of the change in total residential customers and the price of gas and 7 

electricity. This model appears to display declining effectiveness over time, with R2 values 8 

declining to less than 50% by 2012. The regression approach was discontinued for 2013. In 9 

examining the market share of electric heat (MSE) for forecasts from 2006 through 2013, there 10 

have been significant changes from past forecasts. For example, in the 2012 Electric Load 11 

Forecast 2031/32 MSE was forecast at 40.6%, compared to 39.2% in 2013, a change of -1.4%. 12 

The 2008 forecast estimated 2028/29 MSE at 34.4%, compared to 39.1% in the 2013 forecast, 13 

a difference of +4.7%. In 2012, 2028/29 MSE was forecast at 40.1%, a difference of +5.7%.  14 

These are significant changes and can potentially add a degree of uncertainty to the Residential 15 

forecast. As indicated in the previous section, Manitoba Hydro reported that if 10% of 16 

Residential customers switch to electric heat, by 2032/33 this would lead to an increase in 17 

consumption of 756 GWh (almost 2 years of load growth) and an increase in demand of 246 18 

MW (3 years of peak growth). The change in forecast MSE in 2028/29 from 2008 to 2012 was 19 

almost 5% and from 2008 to 2013 was almost 6%. While Manitoba Hydro analyzed the effect of 20 

Residential customers “switching to” electric heat, it did not specifically address a “switch away” 21 

from electric heat. For modelling purposes, the effect should be assumed to be “at least” 22 

symmetrical.12  23 

In response to informal information requests from Elenchus, Manitoba Hydro indicated that part 24 

of this change has resulted from switching from using “billing data” to identify electric heat 25 

customers to 2009 Residential Survey results.  Forecasts up to the 2010/11 Electric Load 26 

Forecast used billing data as its basis to divide Residential customers into “All-Electric” and 27 

“Standard”.  28 

Manitoba Hydro indicated in response to Elenchus information requests that:   29 

                                                

12
  In theory, it may be possible to achieve additional savings from switching away, since potentially older, 

less efficient equipment is being replaced. 
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The 2009 Residential Energy Use Survey’s classification of customers as Electric 1 

Heat versus non-Electric Heat was compared to the Billing system’s classification 2 

of All-Electric versus Standard. The survey estimated that there were more 3 

electric heat customers than what the Billing system indicated. Upon examination 4 

of the differences, survey customers who indicated that they used electric heat 5 

were verified to have annual usage patterns reflective of an electric heat 6 

customer. In addition, the survey data provided detailed data about the type and 7 

age of heating system.  8 

So starting with the 2011 forecast, survey data was used. The labeling in the Load 9 

Forecast document was changed from “All-Electric” and “Standard” to “Electric 10 

Heat Billed” and “Other Heat” to indicate that survey data was now being used.13 11 

Another concern noted by Elenchus is the continued reliance on the 2009 Residential Survey for 12 

the production of the 2013 Electric Load Forecast for this crucial long-term forecast. One reason 13 

for concern is that there have been significant changes in the relative price trends of electricity 14 

and natural gas since 2009 that could affect the behaviour of Residential customers concerning 15 

space heating choices. The chart below shows the price trend of natural gas for Manitoba Hydro 16 

residential customers since 2000. From 2002 to 2006 gas prices were rising with spikes in 17 

2005/06 and 2008/09. Since 2009 (the date of the last Residential Survey) at which the billed 18 

gas rate was at its highest since the beginning of the last decade, gas rates have significantly 19 

declined. It would have been useful to have a Residential Survey updated for 2012 or 2013 in 20 

order to determine the extent of these changes and the effect on market share of electric heat 21 

going forward. Elenchus notes that Manitoba Hydro indicated in response to informal 22 

information requests that “the differential in fuel prices does not appear to be the primary factor 23 

influencing homebuilders to install electric heat or natural gas heat.” Nonetheless, Elenchus 24 

believes it would be prudent to verify this by updating the Residential survey. In addition, it 25 

would useful to juxtapose the survey results with the data available on electric heat customers 26 

from the billing system. It may also be useful to examine the extent to which Manitoba Hydro, 27 

which owns both the electricity and gas utilities in the Province, can influence the choice of 28 

energy source for space heating.  29 

                                                

13
  Elenchus notes that this did not appear to be an issue in 2003 where the Residential Survey indicated 

29.8% Electric Heat versus 30.7% reported for 2003/04 in Table 6 of 2006/07 Electric Load Forecast, 
presumably derived from billing system data.   
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 1 

   2 

Summary and Concluding Observations – Residential Forecast 3 

The issues of greatest concern for the Residential forecast are:  4 

1. Reliance on a Residential Survey from 2009 as the basis for determining Residential 5 

customer consumption characteristics such as customers by heating type, new home 6 

construction by heating type, heating system replacement rates, and average use; 7 

2. The accuracy and efficiency of the forecasting method to determine market share of 8 

electric heat; 9 

3. The customer forecast, which is based on a static ratio of a consensus population 10 

forecast; 11 

4. The population forecast, which does not consider potential changes in immigration rates 12 

and the potential for less robust population growth in future years vis-à-vis recent year 13 

growth; 14 
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5. The lack of consideration of alternative models and methods, such as top-down 1 

econometric approaches, to test the reference case scenario. 2 

Despite these concerns, recent Residential load forecast results compared to actual has not 3 

been the cause of significant error in the forecast. A comparison of recent forecast error 4 

(forecast energy compared to weather adjusted actual) is displayed below. In comparing recent 5 

past forecast performance with actual loads, the Residential sector is not the cause of 6 

significant variance, with only one year (2009) having a greater than 1% single year-ahead 7 

error. Nevertheless, some of the issues identified could cause more significant deviations over 8 

the longer term (i.e., 20 year forecast).  9 

Residential Basic % Error From Weather Adjusted Actual (GWh Forecast)  

  YEAR OF ELECTRIC LOAD FORECAST 

Forecast Fiscal Yr   2008 2009 2010 2011 2012 

2008/09  -0.4%     

2009/10  -2.4% -2.5%    

2010/11  -2.8% -3.0% 0.1%   

2011/12  -2.8% -3.0% 0.3% -0.2%  

2012/13  -2.8% -3.0% 0.3% 0.0% 0.1% 

Negative values indicate under-forecast and positive values indicate over-forecast.  10 

2.1.2 GENERAL SERVICE MASS MARKET 11 

The General Service Mass Market includes all Commercial and Industrial customers, excluding 12 

those categorized as Top Consumers. GS Mass Market is a consolidation of 4 general service 13 

classes for the purposes of forecasting: small non-demand, small demand, medium and large.  14 

2013 GS Mass Market Forecast 15 

Similar to the Residential Basic forecast, the key driver of the GS Mass Market forecast in the 16 

2013 Electric Load Forecast is the forecast of customer growth in the sector. The GS Mass 17 

Market customer forecast makes use of an econometric regression model that predicts the 18 

annual percentage change in the number of customers by using the annual percentage change 19 
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in real Gross Domestic Product for Manitoba and the annual percentage change in Residential 1 

Basic Customers as explanatory variables. The equation is estimated using data over the period 2 

of 1984/85 to 2012/13. This is then used to forecast GS Mass Market customers going forward 3 

using the forecast of Manitoba GDP and Residential Basic Customers. Therefore, the 4 

Residential Basic customer forecast has a significant influence over the GS Mass Market 5 

forecast. As can be seen from the estimated formula for the 2013 forecast, the change in the 6 

Residential Basic customer forecast has 5 times the influence over the change in GS Mass 7 

Market customers than does the change in Manitoba real GDP (coefficient of 0.66 for CRES 8 

versus coefficient of 0.132 for CGDP). The model to forecast change in GS Mass Market 9 

Customers presented in the 2013 Electric Load Forecast is reproduced below: 10 

Percentage Change in GS Mass Market Customerst =  11 

-0.003 + 0.132*CGDP + 0.660*CRES     R2 = 58.9% 12 

 T-statistics: (-1.58)    (3.72)                (4.05) 13 

 CGDP represents the annual percentage change in real Manitoba GDP and CRES represents 14 

annual percentage change in residential Basic customers. The R2 of 58.9% indicates that just 15 

under 60% of total variation is explained by the model.  16 

Once GS Mass Market customer growth has been forecast, it is allocated to Medium and Large 17 

classes using each of these classes’ 10 year average percentage share of Mass Market 18 

customer growth; the Small Non-Demand class is allocated 10% of new customers, and the rest 19 

of the growth is allocated to the Small Demand class. The customer forecast is then converted 20 

to an energy forecast by applying an average use for new customers in each rate class 21 

calculated to be the five-year average use of its respective class for the duration of the forecast 22 

period. Specifically these are:  23 

i) Small Non-Demand - 31,075 kWh per year 24 

ii) Small Demand – 166,315 kWh per year 25 

iii) Medium - 1,572,917 kWh per year 26 

iv) Large - 5,834,523 kWh per year 27 
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These are added to current year weather adjusted actual usage.14 Manitoba Hydro notes that 1 

customers are assigned to a rate class depending on their usage.  If usage by an individual 2 

customer increases (or decreases) sufficiently then it will be re-assigned to the appropriate rate 3 

class. These shifts tend to offset each other over time so individual classes have not shown 4 

significant upward or downward trends in average use. By definition, the truncation of these 5 

classes results in relatively stable average use for each class.  6 

Observations 7 

Previous Years GS Mass Market Forecast 8 

Manitoba Hydro’s methodology for forecasting the GS Mass Market has changed over time. In 9 

2008, the GS Mass Market energy forecast was forecast directly utilizing a log-log econometric 10 

regression model that predicted weather adjusted GS Mass Market sales with the previous year 11 

weather adjusted sales, previous year real price of electricity, and Manitoba population as 12 

explanatory variables. Prior to 200815, a similar model was utilized except that GDP was used 13 

rather than population. Manitoba Hydro did not indicate in its Load Forecast why the change 14 

was made or the difference in forecasting efficiency between the two specifications. 15 

The specifications from 2002 and 2006-2008 with coefficient values and t-statistics (in 16 

parentheses below coefficient values) are reproduced below. 17 

2002: LGSNG =(0.380 x LGSNG1) + (-0.237 x LRPE1) + (0.432 x LGDP) + 1.16689, df=10 18 
    (2.0)           (-0.6)  (2.5)  (0.4) 19 
 20 
2006: LGSNG =(0.24396 x LGSNG1) + (-0.15805 x LRPE) + (0.47080 x LGDP) + 2.07891, df=17 21 
    (1.4)               (-1.1)      (4.3)           (1.5) 22 
 23 
2007: LGSNG =(0.03418 x LGSNG1) + (-0.12874 x LRPE) + (0.66262 x LGDP) + 1.89033, df=14 24 
    (0.2)               (-1.0)       (5.2)   (1.6) 25 
 26 
2008: LGSNG =(0.64771 x LGSNG1) + (-0.15469 x LRPE) + (1.00711 x LPOP) - 3.70140,  df=17 27 
    (3.1)                (-0.9)        (1.4)   (-0.9) 28 

LGSNG   - Log of the weather adjusted GSMM sales  29 

LGSNG1  - Log of the weather adjusted GSMM sales for the previous year  30 

                                                

14
  Manitoba Hydro notes that 10 per cent of plug-in electric vehicle forecast is added to the Small Non-

Demand rate Class and forecast savings from future codes and standards are taken off the forecast.  

15
  Elenchus has reviewed the 2008, 2007, 2006 and 2002 Electric Load Forecasts. 
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LRPE - Log of the real price of electricity for the previous year  1 

LRPE1 - Log of the real price of electricity for the previous year (2002) 2 

LGDP - Log of the Gross Domestic Product 3 

LPOP  - Log of the Manitoba Population 4 

The 2002 specification is based on data over the 1989-2002 period. According to the Electric 5 

Load Forecasts for 2006 through 2008, each of the forecast equations for those years was 6 

based on data over the 1990-2006 period.16 Based on the t-distribution at a 10% level of 7 

significance or less, several of the parameters appear not to be statistically significant at one 8 

time or another. 9 

Starting with the 2009 Electric Load Forecast, Manitoba Hydro adopted an approach using a 10 

regression equation to forecast the change in the number of GS Mass Market customers. In 11 

2009, this equation had only one explanatory variable, the annual change in Manitoba Real 12 

Gross Domestic Product. The equation had a reported R2 of 29.6%. In 2009, the load forecast 13 

also used an econometric regression equation to predict the change in monthly average use, 14 

reproduced below (coefficient t-statistics in parentheses):  15 

Change in 16 
Monthly Average Use = 68.7 - 60.126 x CPENG + 1,555.6 x CGDP + 2.793 x CDDH + 7.635 x CDDC  17 
              (1.84)     (-0.29)  (0.98)            (15.69)         (6.29)  18 
  19 
R-squared:  57.1%  20 

 21 

CPENG - Annual % Change in (Price of Electricity / Price of Natural Gas)  22 

CGDP    - Annual % Change in Manitoba Gross Domestic Product  23 

CDDH    - Year over Year Change in Degree Days Heating by Month  24 

CDDC    - Year over Year Change in Degree Days Cooling by Month  25 

From reported t-statistics, it appears both the relative price of electricity to natural gas and the 26 

GDP coefficients are statistically insignificant. 27 

                                                

16
  Elenchus is assuming this to be a typographical error since if this was the case, the coefficients for 

2006 and 2007 would be identical. 
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In the 2011 Electric Load Forecast, the current methodology appears to have been adopted, 1 

with change in customers forecast using annual percentage change in GDP and annual 2 

percentage change in Residential Basic customers as the explanatory variables and constituent 3 

rate class average use based on their 5-year averages.  4 

The calculated average use per customer for each rate class in the GS Mass Market (excluding 5 

Top Consumers) has remained stable over the past 3 years. The following table outlines the 6 

calculated 5-year average use per customer (kWh/cust/year) as reported in the Electric Load 7 

Forecasts for 2011, 2012 and 2013, respectively, as well as the number of customers in each 8 

class, as provided to Elenchus by Manitoba Hydro. 9 

GS Mass Market Average Use Per Customer and # of Customers, by Year of Forecast 

 2011 2012 2013 

 Avg Use Cust1 Avg Use Cust1 Avg Use Cust1 

Small Non-Demand 31,451 51,164 31,027 51,644 31,075 51,859 

Small Demand 163,595 11,840 166,454 11,692 166,315 11,889 

Medium 1,583,580 1,891 1,582,552 1,909 1,572,917 1,913 

Large 5,919,239 298 5,877,414 301 5,834,523 313 

1 Customers are actual count for fiscal 2010/11, 2011/12, and 2012/13 10 

Summary and Concluding Observations – GS Mass Market Forecast 11 

The issues of greatest concern for the GS Mass Market forecast are: 12 

1. A key driver of the forecast is the annual forecast change in Residential Basic 13 

customers. Therefore, the concerns about the long-term forecast for Manitoba’s 14 

population, immigration and assumed persons per household that are of concern in the 15 

Residential customer forecast are also of concern for the GS Mass Market forecast. 16 

Analysis of the Residential and GS Mass Market forecast methodology underscores the 17 

major influence of the consensus forecast for Manitoba population. Residential Basic 18 

and GS Mass Market accounted for approximately 73% of sales in 2012/2013. 19 
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2. The current econometric model used to predict the change in customers does not 1 

appear to have strong predictive power. The changing methodology may also be of 2 

concern. It is possible that the changes have been undertaken as a process 3 

improvement. However, there is little transparency in the report about what 4 

improvements, if any, were realized with the changing methodology. It may also be 5 

possible that changes were made because the specified models were not robust over 6 

time. Additional information about various models considered would improve 7 

transparency. This is especially true about switching from a model that forecasts energy 8 

for the GS Mass Market directly to a model forecasting change in customers that is 9 

heavily reliant on the Residential Basic customer forecast and fixed use per customer 10 

assumptions for a 20-year forecast horizon.  11 

3. It is unclear how realistic it is to assume that use per customer for each of the GS Mass 12 

Market classes remains static for the 20-year forecast horizon. Embedded within the GS 13 

Mass Market forecast is also the assumption of a fixed 2.79 persons per household in 14 

the Residential forecast over the forecast horizon. 15 

Despite these concerns, like the Residential Basic forecast, the GS Mass Market forecast recent 16 

difference from actual has not been subject to significant error. The table below compares 17 

recent past forecast performance with actual loads. 18 

It appears there may be a trend to recent year-ahead forecast accuracy deteriorating since 19 

2010, with an under-forecast of 2% in 2010, and an over-forecast of 1.6% and 1.0%, 20 

respectively, in 2011 and 2012. However, the short-term forecast errors are not significant. We 21 

also caution that, like our concern with the Residential Basic forecast, some of the issues 22 

identified could cause more significant deviations over the longer term (i.e., 20 year forecast). 23 
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GS Mass Market % Error From Weather Adjusted Actual (GWh Forecast)  

  YEAR OF ELECTRIC LOAD FORECAST 

Forecast Fiscal Yr   2008 2009 2010 2011 2012 

2008/09  -0.6%     

2009/10  0.3% -0.6%    

2010/11  -0.6% -1.8% -2.0%   

2011/12  1.8% 0.4% 0.3% 1.6%  

2012/13  1.8% 0.5% 0.4% 1.9% 1.0% 

Negative values indicate under-forecast and positive values indicate over-forecast. 1 

2.1.3 GENERAL SERVICE TOP CONSUMERS 2 

General Service Top Consumers includes the top energy consuming businesses in Manitoba 3 

and represents 25.9% of sales in 2012/13. GS Top Consumers includes 17 companies that 4 

account for 31 customers in the Primary Metals, Chemicals, Petrol/Oil/Natural Gas, Pulp/Paper, 5 

Food/Beverage and Colleges/Universities sectors.   6 

Manitoba Hydro indicates that each company in the Top  Consumers group is forecast  7 

individually  as  their  usage  does  not  grow  in  a  slow,  steady, predictable pattern, and is not 8 

suited to modelling using econometric methods. Information on individual company operating 9 

plans is collected from industry news, Manitoba Hydro’s economic experts and Manitoba 10 

Hydro’s Key  &  Major  Account  representatives.  This information is used to prepare company 11 

specific forecasts.  Manitoba Hydro indicates that normally this information is only available over 12 

the next 3 to 5 years for any company. These short-term considerations are taken into account, 13 

and then the company’s individual forecast is held constant.  14 

To account for longer-term growth in this group of consumers, Manitoba Hydro created a special 15 

classification called Potential Large Industrial Loads (PLIL). PLIL is used instead of attempting 16 

to forecast each consumer individually for the long term.  It represents the natural growth of all 17 

the top consumers as a group, as well as unexpected major expansions, new customers, or loss 18 

of customers from GS Top Consumers. Starting in 2014/15, 100 GWh per year is forecast for 19 
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PLIL to account for unforeseen expansion, contraction and growth. This will result in the addition 1 

of 1,700 GWh of PLIL after 20 years.   2 

Observations 3 

Growth in Top Consumer energy consumption of 1,700 GWh by 2032/33 is essentially 4 

equivalent to the load growth seen in the Top Consumer class from 1993/94 to 2012/13 5 

(approximately 1,725 GWh, from 3,836 GWh sales in 1993/94 to 5,560 GWh sales in 2012/13). 6 

Therefore, at a very basic level, future growth trends in Top Consumer consumption over the 7 

next 20 years is essentially assumed to mimic the growth trends seen in the past 20 years or so. 8 

In recent years, the Top Consumers forecast has been the major source of variance between 9 

actual consumption and forecast amounts. For example, the 2008 Electric Load Forecast 10 

indicated Top Consumer load in 2012/13 of  7860 GWh, whereas the actual load was 5560, an 11 

error of 2300 GWh or over 41%. The forecast in 2008 may have been more difficult than most, 12 

due to the economic downturn of 2008/2009. However, as can be seen in the table below, the 13 

year ahead forecast error for Top Consumers typically ranges in the 3%-5% range (the 2009 14 

error of 9.1% is an outlier) and is consistently over forecast.  15 

Top Consumers % Error From Actual (GWh Forecast)  

  YEAR OF ELECTRIC LOAD FORECAST 

Forecast Fiscal Yr   2008 2009 2010 2011 2012 

2008/09  5.4%     

2009/10  24.4% 9.1%    

2010/11  35.6% 16.4% 5.4%   

2011/12  37.0% 17.2% 6.8% 3.6%  

2012/13  41.4% 19.7% 8.5% 7.0% 4.7% 

Negative values indicate under-forecast and positive values indicate over-forecast. 16 

The assumption that past growth is a good indicator of future growth may not be a credible 17 

assumption, especially for the next 20 years due to changing circumstances of some large 18 

industrial customers, international markets, relative competing fuel prices and electricity prices 19 

in other jurisdictions. Manitoba Hydro has indicated to Elenchus that it does not have any formal 20 
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empirical studies regarding price elasticity of demand for Top Consumers or other customer 1 

classes. It has also indicated to Elenchus that it has not observed any readily apparent 2 

anecdotal relationship between Top Consumer use and electricity prices in general. Manitoba 3 

Hydro has indicated that the relative price of electricity available to Top Consumers in Manitoba 4 

relative to the price of electricity available in other jurisdictions essential allows for inelastic price 5 

elasticity of demand for Top Consumers.  6 

The chart below, prepared with information from Manitoba Hydro’s Electric Load Forecast and 7 

Economic Outlook as well as quarterly information from the US Bureau of Economic Analysis 8 

shows the change in real GDP in Manitoba, Canada, and the US contrasted with Top Consumer 9 

sales in Manitoba since 1993/94.   10 

 11 

It appears that in recent years, for a given level of growth in GDP, the resulting increase in Top 12 

Consumer sales may be more muted than in the past. In addition to the comparative information 13 

in the chart above, information provided to Elenchus by Manitoba Hydro appears to suggest 14 

this. Elenchus requested that Manitoba Hydro provide the annual increase in GWh energy sales 15 

due to new large industrial load categorized as General Service Top Consumers, the annual 16 

decrease in GWh energy sales due to the loss of existing large industrial load categorized as 17 
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General Service Top Consumers, and the net change in annual GWh energy sales due to new 1 

large industrial load and loss of existing large industrial load categorized as General Service 2 

Top Consumers, for the period 2002/03 to 2012/13. In response, Manitoba Hydro provided the 3 

following chart: 4 

Year Loss/Gain Load 

2011 Gain – new customer + 300 GWh 

2010 Loss – customer shutdown -  600 GWh 

2010 Gain – existing customer + 100 GWh 

2006 Gain – existing customer + 100 GWh 

2004 Gain – existing customer + 100 GWh 

2003 Gain – existing customer + 200 GWh 

Net Loss/Gain + 200 GWh 

The net gain over the decade was about 200 GWh, or closer to 20 GWh per year, rather than 5 

the 100 GWh per year assumed for Hydro PLIL projection. Hydro also noted to Elenchus that 6 

the economic downturn was responsible for the 600 GWh loss in 2010. MH also noted that in 7 

the prior decade there was a 1600 GWh net gain. For future planning purposes, it seems 8 

reasonable to assume there may be an economic downturn in the next 20 years. Therefore, it 9 

seems especially appropriate for the PLIL projection, which could be especially sensitive to 10 

economic conditions, that high-medium-low scenarios be considered. This will be discussed in 11 

more detail below. In any event, even if the slower growth in Top Consumer load is a temporary 12 

phenomenon, the Top Consumer sales forecast appears to be a major source of forecast error. 13 

2.1.4 WEATHER ADJUSTMENT  14 

Manitoba Hydro’s forecast is prepared assuming normal weather. The 2013 Electric Load 15 

Forecast determines normal weather from the 25-year average of Degree Days Heating and 16 

Degree Days Cooling in Winnipeg over the period April 1988 to March 2013. Winnipeg 17 

temperatures are used, as Winnipeg is central to most of the weather-dependent load 18 

(Residential, General Service Mass Market) in Manitoba. Weather effects are not determined for 19 

the GS Top Consumers, Seasonal, Diesel, Water Heating and Lighting sectors, as these are not 20 
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weather dependent. For the 2013 Forecast, Manitoba Hydro assumes Monthly Degree Days 1 

Heating (DDH) to be the sum of number of degrees in the month where the average daily 2 

temperature17 is below 14 degrees Celsius.  Monthly Degree Days Cooling (DDC) is defined to 3 

be the sum of number of degrees in the month where the average daily temperature is above 18 4 

degrees Celsius.    5 

Historical load is adjusted by a weather adjustment in order to remove the weather effect from 6 

the weather dependent sectors (Residential, GS Mass Market, Common Bus adjusted to 7 

determine weather effect for Gross Firm Energy).  The weather effect is determined in any 8 

sector by regressing the last two years of actual monthly energies against the actual DDH and 9 

DDC for the month. This results in a GWh per DDH effect and a GWh per DDC effect for that 10 

sector. 11 

As a result of discussion between Elenchus and Manitoba Hydro staff, it was clarified that 12 

monthly energy values for the Residential and GS Mass Market do not reflect actual calendar 13 

month usage, but rather, reflect monthly billings. Therefore, the degree days used to calculate 14 

the weather adjustment for these two sectors are “mid-month” rather than calendar month 15 

degree days, defined as weather from the 16th of the previous month to the 15th of the current 16 

month, in order to approximate billing cycle usage.  In addition, separate degree-day 17 

sensitivities (i.e., regression coefficients) are estimated for each year. That is, in the 2013 18 

Electric Load Forecast, degree-day sensitivity for weather adjustment (derived from regression 19 

coefficients) are calculated for 2012/13 fiscal year by regressing the monthly energies on mid-20 

month degree-days for the 24-month period April 2010 to March 2012; 2011/12 fiscal year 21 

degree-day sensitivity is calculated by regressing monthly energies on mid-month degree-days 22 

for the 24-month period April 2009 to March 2011, and so on. 23 

Manitoba Hydro also advised that Common Bus is metered on a calendar month basis, so 24 

calendar month weather is used for this. Due to this, there is a disconnect at Common Bus, as 25 

the 15 day offset can result in very different weather actuals compared to sales, and the 26 

weather adjustments can be significantly different from that of Sales. This difference for the 27 

offset is incorporated into the weather adjustment for Distribution Losses. Gross Firm is 28 

calculated by using the Common Bus coefficients for the Transmission Losses as:  GrossFirm 29 

                                                

17
  Average daily temperature is defined as daily high plus daily low divided by 2. 
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coeff = ComBus coeff  + TransLoss / ComBus * ComBus coeff and also a small adjustment for 1 

interruptible loads. 2 

Observations 3 

Manitoba Hydro has changed its methodology for determining the definition of weather normal 4 

and degree days several times since 2007. Manitoba Hydro has indicated to Elenchus that 5 

these changes arose from efforts to align electric and natural gas forecasting approaches after 6 

the purchase of Centra Gas and that the weather normal approach was a topic explored in 7 

depth during the 2009 Centra General Rate Application.   8 

The first change occurred in 2007. Prior to 2007, the base degrees for both heating and cooling 9 

degree days was 18o C. In 2007, the base degrees for heating degree days (DDH) was 10 

changed to 14o C. In 2007, the definition for weather normal was also changed from a 25 year 11 

average to a 10 year average. In 2010, the definition of normal for DDH was changed back to 12 

25 years, where it is currently.18 13 

The base temperature of 18oC to calculate degree-days is the most common definition (for 14 

example, this is the standard definition used by Environment Canada). However, it is not 15 

uncommon to use other definitions for weather adjustment and forecasting purposes. In general, 16 

it has been Elenchus experience in being involved in dozens of distribution utility load forecasts 17 

in Ontario, that changing the base degree definition for an econometric determination of weather 18 

effect on an annual basis has minimal effect on the outcome. The equation coefficients will 19 

change due to the change in the base temperature, but the final weather adjustment generally 20 

does not change significantly. In general, it has also been the finding that a change in weather 21 

normal definition does not have a large impact. There are a range of normal definitions adopted 22 

by utilities, including 10-years, 25-year and 30-years. It would have been helpful if Manitoba 23 

Hydro had provided a sensitivity analysis that outlined what the changes in base temperature 24 

and definition of normal had on its weather adjustment calculation. 25 

Another issue worth commenting on is the regression equation itself. Manitoba Hydro 26 

determines the weather sensitivity coefficients for each weather sensitive sector for each year 27 

                                                

18
  These are rolling 25 year averages that change for each Electric Load Forecast. The 2013 Electric 

Load Forecast uses the most recent 25 years, the 2012 Electric Load Forecast uses the previously 
available most recent 25 years, and so on. 
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based on 2-years, or 24-months, of monthly (or mid-monthly) energy and DDH/DDC 1 

observations. It is unclear why Manitoba Hydro has restricted the regression analysis to such a 2 

short time series.19 However, in doing so, the approach appears to imply significantly different 3 

weather sensitivity by customers in the same sales sector for different years. Manitoba Hydro 4 

has provided to Elenchus the annual weather sensitivity coefficients used to calculate the 5 

weather adjustment for 1992/93 through 2012/13. The coefficients for Residential Basic, GS 6 

Mass Market and Gross Firm Energy are displayed in the table below. The table displays the 7 

coefficients on the basis of kWh per degree-day.20  8 

Degree-Day Sensitivity Coefficients  

 Residential Basic GS Mass Market Gross Firm Energy 

Year kWh per 
DDH 

kWh per 
DDC 

kWh per 
DDH 

kWh per 
DDC 

kWh per 
DDH 

kWh per 
DDC 

2012/13 562,885 1,083,071 266,467 915,584 1,076,708 2,348,435 

2011/12 578,833 1,442,491 274,852 1,224,633 1,047,163 2,529,636 

2010/11 574,547 1,314,169 298,088 2,310,063 1,028,744 2,818,276 

2009/10 534,488 840,833 259,666 1,167,411 1,004,304 2,544,819 

2008/09 491,467 592,810 241,829 829,953 950,709 2,155,998 

2007/08 469,982 579,696 231,155 779,694 904,513 2,046,997 

2006/07 483,984 797,990 233,063 811,418 885,553 2,269,015 

2005/06 482,666 745,408 232,878 755,772 850,653 1,610,544 

2004/05 466,644 759,917 214,910 670,921 842,968 1,848,738 

2003/04 460,717 782,521 208,755 661,104 877,179 2,404,829 

2002/03 442,158 718,714 213,639 699,602 829,847 2,255,925 

2001/02 444,829 737,560 220,798 832,224 833,864 2,369,997 

2000/01 456,853 789,621 232,865 947,148 861,551 2,179,088 

1999/00 458,239 823,336 246,215 876,738 871,335 2,073,027 

1998/99 423,281 525,250 227,486 646,509 814,669 1,715,525 

1997/98 418,032 360,599 213,535 680,674 805,210 1,505,541 

1996/97 419,796 328,941 206,034 594,879 797,736 1,347,915 

1995/96 419,973 178,537 241,177 1,126,509 812,974 1,795,456 

1994/95 417,009 25,288 241,027 818,992 821,041 1,959,666 

1993/94 419,373 312,842 236,840 432,117 813,538 1,386,636 

1992/93 444,300 549,800 249,410 639,711 862,923 1,635,019 

The table shows significant variation in weather sensitivity from year-to-year, particularly in the 9 

Residential sector, and especially for cooling degree-day sensitivity. Cooling sensitivity in the 10 

                                                

19
  Manitoba Hydro Staff has indicated to Elenchus that one reason may have been to reduce the 

variability of the coefficients year-to-year, especially for cooling. 

20
 These can be converted to GWh per degree-day by dividing by 1,000,000. In Manitoba Hydro’s  Electric 
Load Forecast documents, the coefficients are expressed in GWh per degree-day. 
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Residential Basic sector ranges from 25,288 kWh per DDC in 1994/95 to 1,442,491 kWh per 1 

DDC in 2011/12. Heating sensitivity ranges from 417,009 in 1994/95 to 578,833 in 2011/12. GS 2 

Mass Market and Gross Firm Energy also display a range of sensitivities over the past 20 years. 3 

It appears that the weather correction factors may be trending with short-term weather 4 

variations, which is problematic if the intent of weather adjustment is to remove the impacts of 5 

these short-term variations. This is likely due to the short time-series (only 24 month) used to 6 

estimate the coefficients. A further complication is that different coefficients are applied to 7 

different years. Therefore, it is possible that two years with identical consumption and monthly 8 

degree day profiles, which would have identical degree day difference from normal, would have 9 

different weather adjustment factors applied. While it is possible that there may be a theoretical 10 

underpinning for such a result, it is not apparent from any methodological discussion in the load 11 

forecast materials, and in the opinion of Elenchus, is a cause for concern. As a result, Elenchus 12 

believes the weather adjustment process applied by Manitoba Hydro should be treated with 13 

caution and may result in potentially spurious outcomes. 14 

In general, weather normal definitions encompass at least 10 years of observations, and in the 15 

current instance, Manitoba Hydro uses 25 years to define weather normal. It is unclear why 16 

Manitoba Hydro would not use a similarly long time series to determine degree-day sensitivities 17 

if the data are available.  Extending the time series utilized in the regression increases the 18 

degrees of freedom and generally makes more information available increasing the accuracy of 19 

the estimates.  20 

3 LONGER TERM FORECAST RELIABILITY 21 

Initial Observations 22 

As was indicated earlier in this report, there are many variables and events that can affect the 23 

load forecast, both in the short-term and the long-term. These could include unknown economic 24 

developments, either positive or negative, changing technological conditions, and other 25 

unanticipated events. Forecasting over a 20-year time horizon has many associated risks. 26 

Rather than a specific point forecast associated only with a reference forecast, Elenchus 27 

believes an approach with a range of outcomes based on Low, Medium-Low, Reference, 28 

Medium-High and High economic scenarios should be paired with load forecast outcomes. 29 
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One issue that has been raised by Elenchus and also by some others21 is the lack of high-low 1 

economic and population growth scenarios. Up to 2008, Manitoba Hydro prepared alternative 2 

scenarios to its base forecast that involved changing the various economic and demographic 3 

assumptions that are input into the forecasting process to simulate a low and high growth 4 

scenario to the forecast reference case (i.e., the base forecast). Manitoba Hydro called these 5 

scenarios “medium-low” and “medium-high” scenarios. Manitoba Hydro indicated in the 2008 6 

Electric Load Forecast that these scenarios “represent the sensitivity of the forecast based on 7 

various economic and demographic assumptions”.22 Manitoba Hydro also indicated that the 8 

alternative scenarios involved lower or higher population growth, housing formation rates, 9 

economic growth, oil and natural gas price increases, electric space heat saturation rates, 10 

business formation rates, business electricity usage, shutdowns/closures of existing large 11 

customers and probabilities of large electrical-intensive industries locating in the province.23 12 

In information sessions with Elenchus, Manitoba Hydro has stated that it was decided 13 

corporately that a probabilistic analysis around the base forecast was more useful than 14 

alternative economic and population scenarios. Therefore, Manitoba Hydro created 10% and 15 

90% confidence bands, equivalent to the base forecast +/- 1.28 standard deviations. This 16 

provides a confidence interval range in which the load forecast has an 80% probability of being 17 

accurate (assuming the calculated errors are distributed normally). These results are reported in 18 

the 2013 Electric Load Forecast in Table 33 for energy variability and table 34 for peak 19 

variability. 20 

In response to MIPUG/MH I-038a, Manitoba Hydro indicated that a shortfall to the medium-low 21 

and medium-high scenario approach was that “there was no indication as to the probability of 22 

these scenarios occurring”. It also indicated that for the scenario based approach, “probability 23 

points were found to vary throughout the forecast period and had likelihoods that changed year 24 

to year within the forecast, sometimes dramatically… As the probability-based scenario 25 

forecasts were found to adequately provide the information needed for planning purposes, the 26 

                                                

21
  For example, see MIPUG/MH I-038a-f. 

22
  2008 Electric Load Forecast, p.41. 

23
  Ibid., 
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previous methodology of Medium Low and Medium High scenarios was discontinued after the 1 

2008 forecast.”24 2 

However, an important issue to consider in longer-term modelling is the sensitivity of the 3 

forecast to changes in the economic and demographic assumptions, regardless of the likelihood 4 

of the event occurring. This is especially true if the forecast model has undergone 5 

methodological changes over time which may change the sensitivity of the forecast to changes 6 

in population growth, or economic assumptions, or the saturation of electric heat. Such changes 7 

have occurred on several occasions to the Manitoba Hydro Forecast model, as has been 8 

discussed previously. Therefore, we consider this a significant shortfall in the current forecast. 9 

This is especially true since this forecast is being used to determine the need for long-term 10 

resources that necessarily requires estimating consumption many years in the future. It is 11 

important to test the sensitivity of the load forecast to changes in the economic and 12 

demographic assumptions used to derive it, since these assumptions have a greater likelihood 13 

of changing the farther away from the present the forecast horizon is. 14 

We also note that up until 2009, Manitoba Hydro’s Economic Outlook contained four alternative 15 

economic scenarios in addition to the Base Case scenario: Low, Medium-Low, Medium-High 16 

and High growth scenarios. These alternative scenarios were not published in the Economic 17 

Outlook after 2009. 18 

3.1 FORECAST VARIABILITY AND ACCURACY 19 

3.1.1 FORECAST VARIABILITY 20 

In the 2013 Electric Load Forecast, Manitoba Hydro indicates that using its probabilistic 21 

analysis, the load forecast has an 80% probability of being accurate within ±2,741 GWh or 22 

±7.6% for Gross Firm Energy, and ±630MW for Gross Total Peak. 25           23 

                                                

24
  Response to MIPUG/MH I-038a. 

25
  This is calculated by taking the long-term Economic Std Dev and multiplying by 1.28. Gross Firm 

Energy figures are reported by MH. Elenchus has calculated Gross Total Peak. See p.45/46 of 2013 
Electric Load Forecast.  
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As indicated earlier, Manitoba Hydro provided Elenchus with annual forecast and actual 1 

observed values (including historical weather adjusted and observed non-adjusted historical 2 

values) for Manitoba Gross Firm Energy (GWh) and Gross Total Peak (MW) from annual 3 

Electric Load Forecasts dating back to 1987. The following charts display the range of Manitoba 4 

Hydro’s Gross Firm Energy forecasts and Gross Total Peak forecasts, by year of forecast, for 5 

each fiscal year for which there are 15 or more years of forecasts available. That is, for the 6 

forecast fiscal year 2012/13, an energy and demand forecast was completed each year from 7 

1992 through to 2012. The chart displays the minimum annual forecast over the span of 8 

forecasts, the maximum forecast over the span of forecasts, and the actual weather adjusted 9 

Gross Firm Energy and Gross Total Peak. The chart also displays the range between the 10 

maximum and minimum forecasts. 11 

In essence, the charts display, based on historical performance, the possible range of outcomes 12 

from any given forecast over 15 to 21 years from the forecast fiscal year.26 Generally, the 13 

expectation is that the closer the forecast is to the actual fiscal year being forecast, the accuracy 14 

of the forecast should improve as information is more current, although this may not always be 15 

the case (for various reasons, including unknown extraordinary events, or a forecast model that 16 

does not forecast as accurately as expected). In both the energy forecasts and the peak 17 

demand forecast, there is a trend to larger ranges between minimum and maximum forecast 18 

values for the more recent forecast years.  Recent year forecasts have also tended to have 19 

larger errors (which will be discussed further below). For the 2001/02 forecast fiscal year, the 20 

range between minimum forecast value and maximum forecast value was about 3,050 GWh. 21 

For the 2012/13 forecast fiscal year, this increased to about 3,960 GWh. The same trend 22 

appears in the peak energy forecast, with the range between high and low increasing from 23 

about 760 MW for the 2001/02 forecast to 1,040 MW for the 2012/13 forecast. 24 

                                                

26
  Manitoba Hydro provided a 21 year forecast horizon until 1993. Elenchus has forecast results from 

1987. Therefore, for 2001/02, we have 15 forecasts, for 2002/03, we have 16 forecasts, etc. 
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 1 

 2 

The following table summarizes the range between maximum and minimum forecast energy 3 

and forecast peak demand for each given year and the range as a percentage of the weather 4 

adjusted actual. In percentage terms, the range has also been trending upwards in recent years. 5 

This is not an indication of actual forecast error, but displays the potential long-term variability in 6 
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the forecasting process (i.e., the variability or range of outcomes displayed in forecasting any 1 

given fiscal year using Manitoba Hydro’s load forecasting process and the information at the 2 

time and the models as they existed at the time). As the charts indicate, for each forecast fiscal 3 

year from 2001/02 to 2012/13, Manitoba Hydro has both under-forecast and over-forecast the 4 

weather adjusted actual result. The increasing range in more recent forecast fiscal years is due 5 

to the tendency to over-forecast, especially since about 2005. This follows a period of consistent 6 

under forecasting that occurred from the mid-1990s to about 2002 or so. This issue of cyclical 7 

fluctuation in the forecast has been touched on by Manitoba Hydro in the Electric Load Forecast 8 

and will be discussed in more detail below. 9 

Forecast Range (High-Low) by Fiscal Year Forecast 

Forecast FY   Range 
Energy 

% of WA 
Actual 

Range 
Peak 

% of WA 
Actual 

2001/02  3,051 14.6% 764 20.3% 

2002/03  3,264 15.0% 748 19.1% 

2003/04  3,409 15.5% 768 19.2% 

2004/05  3,550 15.7% 789 19.2% 

2005/06  3,681 15.8% 832 19.7% 

2006/07  3,799 16.2% 864 20.2% 

2007/08  3,911 16.5% 885 20.3% 

2008/09  4,011 16.7% 946 21.5% 

2009/10  4,119 17.3% 971 22.4% 

2010/11  3,816 15.9% 1,013 23.2% 

2011/12  3,666 15.0% 1,063 24.0% 

2012/13  3,961 16.2% 1,039 23.4% 

3.1.2 FORECAST ACCURACY 10 

Using the historical forecast data provided to Elenchus by Manitoba Hydro, we have analyzed 11 

the forecast accuracy looking at 5-year ahead, 10-year ahead and 15-year ahead forecast 12 

performance for both energy and peak demand. These findings are summarized below in chart 13 

format, first for energy and then for peak. The charts display the difference between forecast 14 

and “weather adjusted” actual for the given forecast (magnitude error) and the error as a 15 

percentage of “weather adjusted” actual (percentage error), by year of forecast. For example, 16 
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for the 5-year ahead forecast, the 2012/13 forecast was completed 5-years previous (2008) and 1 

the magnitude error was 2,827 GWh and the percentage error was 11.6%, and so forth.   2 

 3 

 4 

 5 

 6 
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 2 

It appears from the above charts, that the forecast errors tend to be cyclical, depending upon 3 

the year the forecast was completed. It appears that recent year forecasts have been 4 

consistently over forecasting and forecasts completed in the mid- to late-1990s to early 2000s 5 

tend to under forecast. Manitoba Hydro has commented on this phenomenon. 6 

 The following figures and tables may seem to give the impression that there may 7 

be cycles in the forecast made up of alternating periods of over-forecasting and 8 

under-forecasting. But these are not so much due to a bias in the forecast as 9 

they are due to unexpected periods of recession or economic growth. Once one 10 

of these unexpected periods occur, it will affect the accuracy of the previous five 11 

5-year forecasts for 5 years, and the accuracy of the previous ten 10-year 12 

forecasts for ten years.  13 

 Compensation for these periods of over and under-forecasting cannot be applied 14 

until after the events occur and only then can be identified and quantified. The 15 

forecast assumes average expected economic conditions. When that does not 16 

occur, the forecast will be high or low.27 17 

                                                

27
  2013 Electric Load Forecast, p. 47 
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It cannot be disputed that unknown events, such as an unexpected or deeper than expected 1 

recessionary period, would have an effect on forecast accuracy. However, the cyclical nature of 2 

Manitoba Hydro’s forecasting results appears to be fairly pronounced and prolonged. While it is 3 

not unreasonable to suggest that the 2008/2009 downturn may have been initially understated, 4 

especially in Canada28, it was entrenched by 2009 in the USA, Canada, and even Manitoba 5 

(see chart of Real GDP on p.19 of this report). However, Manitoba Hydro has continued to over-6 

forecast, even on a one-year ahead basis, post-2008. In fact, in its Base Case scenario, 7 

Manitoba Hydro’s 2009 Economic Outlook was forecasting no growth in Manitoba’s real GDP 8 

for fiscal 2009/10 (0.0%), a contraction in Canada’s real GDP (-0.9%) and a contraction in US 9 

real GDP (-1.5%). Manitoba unemployment rate was forecast to increase by 1.4%, from 4.6% in 10 

2008/09 to 6.0% in 2009/10.  11 

The following chart summarizes recent year 1-year ahead forecast accuracy for Gross Firm 12 

Energy. 13 

 14 

                                                

28
  For example, Jim Flaherty, the Canadian Minister of Finance, was indicating no recession for Canada 

as late as August 2008 (Canada's Flaherty sees no recession this year 
http://uk.reuters.com/article/2008/08/15/canada-economy-flaherty-idUKN1548920620080815) and 
newly appointed Bank of Canada Governor Mark Carney indicated continued growth in Canada in 
2008, 2009 and 2010 in his Opening Statement before the House of Commons Standing Committee 
on Finance, April 30, 2008 (http://www.bankofcanada.ca/2008/04/publications/speeches/opening-
statement-30-april-2008/).  

http://uk.reuters.com/article/2008/08/15/canada-economy-flaherty-idUKN1548920620080815
http://www.bankofcanada.ca/2008/04/publications/speeches/opening-statement-30-april-2008/
http://www.bankofcanada.ca/2008/04/publications/speeches/opening-statement-30-april-2008/
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In examining sector specific forecast results, it appears that for some years, it is the Top 1 

Consumers forecast that is the source of the error. For example, the Top Consumers forecast 2 

was forecast to be 9.1% higher than actual for 2009/10 in the 2009/10 forecast. The same 3 

appears to be true for the error in the 2012 forecast for the 2012/13 fiscal year. Observed 4 

economic growth in 2011/12 and 2012/13 for Manitoba, Canada, and the US are close to 2% for 5 

both years, in each jurisdiction.   6 

This suggests there may be other more systemic causes to the cycling under-forecasting and 7 

over-forecasting in addition to unexpected economic events. It appears that the Top Consumers 8 

forecast is a major source of that forecast error, at least in some years. 9 

20-year Ahead Forecast Accuracy 10 

Data provided by Manitoba Hydro allowed the examination of 7 different years of 20-year ahead 11 

forecasts, summarized below. 12 

20-yr Ahead Forecast Error from WA Actual (Gross Firm Energy GWh) 

Base Year Fiscal Year Error GWh Error % 

1987 2006/07 794 3.4% 

1988 2007/08 717 3.0% 

1989 2008/09 1,871 7.7% 

1990 2009/10 2,209 9.3% 

1991 2010/11 1,387 5.8% 

1992 2011/12 993 4.1% 

1993 2012/13 109 0.4% 

20-yr Ahead Forecast Error from WA Actual (Gross Total Peak MW) 

Base Year Fiscal Year Error MW Error % 

1987 2006/07 536 12.6% 

1988 2007/08 426 9.8% 

1989 2008/09 522 11.9% 

1990 2009/10 674 15.5% 

1991 2010/11 732 16.8% 

1992 2011/12 706 16.0% 

1993 2012/13 330 7.5% 

 13 
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Despite concerns about the accuracy of some 5, 10, and 15-year ahead forecasts and some 1 

recent year forecasts, the 20-yr ahead forecast accuracy for certain years appears almost 2 

exemplary for the energy forecast, ranging from 0.4% error for the 2012/13 fiscal year forecast 3 

to 9.3% error for the 2009/10 fiscal year forecast. The peak demand forecast ranges from 7.5% 4 

error for 2012/13 to 16.8% for 2010/11, suggesting that assumptions about average load factors 5 

may have been somewhat off. This level of forecast accuracy compares favourably with some 6 

other longer-term forecasts in other jurisdictions prepared for system expansion purposes29, as 7 

well as with Manitoba Hydro’s own forecasts for 5 to 15 year ahead periods. It must be 8 

cautioned, however, that forecast result outcomes from forecasts done 20 or more years ago 9 

may not necessarily reflect the outcomes of today’s forecast 20 years hence.     10 

It should be noted that 1993 is at the beginning of a cycle of apparent under-forecasting for 11 

Manitoba Hydro. As well, Elenchus has not had the opportunity to examine the methodology 12 

employed in 1993 or before to determine if it is significantly different from more recent year 13 

forecasts. It does appear that the 1993 forecast was exemplary in its accuracy, never being 14 

more than ±4% different from the weather adjusted actual for every fiscal year forecast from 1-15 

year ahead to 20-year ahead. More recent year forecasts do not have this performance, as has 16 

been shown above.  17 

3.2 THE IMPLICATIONS OF MAJOR STRUCTURAL CHANGES IN THE ELECTRICITY 18 

SECTOR  19 

Manitoba Hydro’s 2012 and 2013 Electric Load Forecasts are based on the implicit assumption 20 

that there will be no significant structural changes to the demand drivers that underpin the 21 

forecasting methodology within the time frame of the analysis. Elenchus is of the view that it is 22 

quite reasonable to ignore the possibility of major technological and/or market innovations when 23 

assessing a load forecast in the context of a general rate application (“GRA”), which is the 24 

context in which Manitoba Hydro’s load forecast is generally used. However, in the context of 25 

the NFAT, it is our view that this type of market transformation cannot be ignored because 26 

transformative changes would most likely have a dramatic impact on the relative economics of 27 

the Preferred Plan and at least some of the alternatives. 28 

                                                

29
  For example, BC Hydro 20-year Load Forecast for Site C Project, September 1979; Ontario Long-

Term Load Forecast for Ontario Demand Supply Report, “Providing the Balance of Power”, 1989. 
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Given the time frame of the NFAT analysis, it is our view that it is more reasonable to expect 1 

that there will be significant structural changes that will result in dramatically different domestic 2 

demand (and presumably export prices) in the coming decades than it is to assume that the 3 

past provides a realistic window on the future. Unfortunately, it is not possible to build structural 4 

changes in the market into a load forecast. The most important potential changes are inherently 5 

unpredictable. We cannot even predict with confidence whether future structural changes will 6 

dramatically escalate demand or cause demand and sustainable prices to collapse. 7 

On the upside, for example, it is conceivable that innovations in storage technology for electric 8 

vehicles, combined with significant carbon pricing, could transform the transportation sector and 9 

dramatically increase electricity demand in export market and ultimately in the Manitoba market. 10 

On the other hand, if (or when) the cost of distributed and/or micro-generation and storage 11 

decline to the point of grid parity, there could be a tipping point where industrial customers, 12 

commercial and even residential customers switch en masse from grid power to self-generation. 13 

While it is not practical to build these possibilities into a load forecast, it seems naive to simply 14 

disregard the implications for the load forecast and the financial risks associated with the 15 

Preferred Plan and the alternatives. 16 

Elenchus notes that the kind of market transformations that are of greatest concern would not 17 

only impact on Manitoba Hydro’s domestic demand, but they would transform the continental, 18 

and most likely the world, power markets. 19 

We are of the view that any changes that would dramatically increase the demand for electricity 20 

would almost certainly be manageable from the perspective of Manitoba Hydro.  Any change 21 

would take place over a number of years, which would allow Manitoba Hydro to accelerate the 22 

development of new generation capacity.  23 

On the flip side, however, once the investment is made in the Keeyask and Conawapa 24 

generating stations, it will not be possible to scale back in the event that the power market is 25 

transformed in a way that causes a collapse in the demand for grid power – for example, when 26 

the cost of self-generation reaches grid parity.30  Unfortunately, since grid parity depends on 27 

unpredictable technological innovations, as well as the trend in the price of grid power and the 28 

                                                

30
  In a speech delivered at the Ontario Energy Network Luncheon on January 8, 2014, Bruce Campbell, 

President and CEO of the (Ontario) Independent Electricity System Operator, stated: “Here in Ontario, 
I’m told that grid parity is in reach within a decade, and some would say sooner.” 
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extent of economies of scale in the production of alternate generation and storage technologies, 1 

it is not possible to forecast accurately either the timing or the impact of grid parity. 2 

It is nevertheless reasonable to expect that grid parity will be reached sooner in high-cost 3 

jurisdictions than in low-cost jurisdictions (although other factors such as government and 4 

regulatory policies and climate are also relevant) and that the cost of self-generation 5 

technologies will be lower for large consumers that for small consumers (as is the cost of grid 6 

power, making hard to predict whether grid parity will be reached first for large or small 7 

consumers). But regardless of the cost trends, basic economic principles are sufficient to predict 8 

that the cost of alternate technologies (either micro-grids or self-generation) will become a price 9 

constraint for grid power. Grid parity implies that it is only a matter of time until grid power will 10 

face price competition. Once built, high-capital-cost, low-operating-cost technologies such as 11 

large-scale hydro generation which the associated extensive transmission and distribution 12 

networks may always be able to under-price the alternatives, but that ability to compete does 13 

not ensure full recovery of sunk costs. 14 

The implication is that if forecast demand can only be realized by setting a price below fully 15 

embedded cost, Manitoba Hydro may not be able to recover all of the sunk capital costs 16 

associated with major projects such as Keeyask and Conawapa. It is our view therefore that it 17 

would be prudent to take into account the ability of Manitoba Hydro and/or the Province to 18 

absorb any resulting cost recovery shortfall in assessing the prudence of the Preferred Plan. 19 

4 CONCLUDING REMARKS AND RECOMMENDATIONS 20 

Elenchus offers the following comments and suggestions regarding Manitoba Hydro’s Electric 21 

Load Forecast: 22 

1. At the current time, the load forecast does not provide any alternative economic or 23 

population scenarios to test the sensitivity of the load forecast to changes in these 24 

assumptions. Elenchus believes that as an input for effective long-term resource 25 

planning, Manitoba Hydro should provide alternative economic and population 26 

growth scenarios and their associated effects. While Manitoba Hydro provides a 27 

simplified probabilistic confidence interval analysis, this does not test the sensitivity 28 
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of load forecast parameters to changes in input assumptions on economic and 1 

population growth. 2 

2. Consideration should be given to the financial risks related to potential market 3 

transformation, such as grid parity, that could result in a disconnect between 4 

Manitoba Hydro’s projection of (total domestic) demand and the future demand for 5 

grid power. 6 

3. Additional transparency about the choice of model and model accuracy needs to be 7 

provided. For example, methodological changes in the specification of econometric 8 

models have been made from one year to another without adequate explanation 9 

about why the changes were made and the effect of the changes. Model 10 

performance including within sample error and alternatives considered and rejected 11 

would also help increase transparency. 12 

4. An updated Residential Survey to reflect current conditions within the Residential 13 

market should be undertaken and integrated into the load forecast to verify 14 

assumptions about electric heat market share and the end-use model parameters. 15 

5. Alternate models for projecting the number of Residential customers should be 16 

explored and reported on. Alternate population scenarios and the effect on the 17 

Residential and GS Mass Market forecasts should to be included. 18 

6. Manitoba Hydro should explain the alternative models considered for the GS Mass 19 

market forecast. 20 

7. Alternative economic growth scenarios and additional transparency and analysis on 21 

the Top Consumers forecast would improve transparency. 22 

8. Elenchus believes the weather adjustment process applied by Manitoba Hydro 23 

should be treated with caution and may result in potentially spurious outcomes. 24 

Manitoba Hydro should investigate using time series longer than 2 years to estimate 25 

the weather sensitivity of its weather sensitive consumption sectors. A more 26 

thorough explanation of the weather adjustment process needs to be developed to 27 

allow stakeholders to understand the process more clearly. 28 
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5 SUMMARY OF SCOPE OF WORK (SOW) RESPONSES 1 

Load Forecasting Summary Response Where discussed 

1. From an energy demand 
perspective, comment on 
the extent to which 
Manitoba’s Preferred 
Development Plan 
addresses the reliability 
and security requirements 
of Manitoba’s electricity 
supply. 

The Preferred Development Plan (and all 
alternatives) is designed to address the 
reliability and security requirements of 
Manitoba’s electricity supply. While 
actual demand could exceed the 
forecast, the adequacy of supply would 
only be compromised in the most 
extreme circumstances. 

3.1 
3.2 

2. Review Manitoba Hydro’s 
Load Forecast factors and 
comment on whether they 
are complete, reasonable 
and accurate. 

The load forecasting methodology is 
reasonable assuming there are no 
significant structural changes to the 
demand drivers that underpin the 
forecasting methodology. However, given 
the time frame of the NFAT analysis, it 
can be expected that there may be 
significant structural changes that could 
result in dramatically different domestic 
demand in the coming decades. 

2.1 

3. Comment on the use of an 
econometric and end-use 
forecasting methodology. 

The methodology is generally reasonable 
although some refinements are 
suggested. 

2.1.1 
2,1,2 

4. Assess the reliability of 
Manitoba Hydro’s short- 
and long-term domestic 
Load Forecast modelling. 

Manitoba Hydro’s methodology is 
generally appropriate for short term 
forecasting (no structural changes). 
There is limited consideration of factors 
that could dramatically impact on 
demand in the long run (over the next 
decade and beyond). 

3.1 
3.2 

5. Review the extent to which 
Manitoba Hydro has used 
appropriate scenario 
planning to examine the 
potential impact of changes 
in the industry, the 
Manitoba and Canadian 
economies, available 
technology (generation and 
loads) and energy 
efficiency measures (costs 
and cost effectiveness). 

Rather than a specific point forecast 
associated only with a reference 
forecast, Elenchus believes an approach 
with a range of outcomes based on Low, 
Medium-Low, Reference, Medium-High 
and High economic scenarios should be 
paired with load forecast outcomes. 
Manitoba Hydro used this approach until 
2009. 

3.2 
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Load Forecasting Summary Response Where discussed 

6. Comment on the 
appropriate use of 
probability analysis in 
projected Load Forecasts. 

The probability approach used by 
Manitoba Hydro is less transparent and 
provides less insight than the multiple 
scenario approach used until 2009.  See 
item 5 above. 

2.1.1 
2.1.2 

7. Comment on the extent to 
which retrospective load 
analysis provides 
confidence in the Load 
Forecast. 

Retrospective load analysis indicates that 
confidence in the load forecast is justified 
except for the Top Users. Top User loads 
can change significantly in unanticipated 
ways since their demands are driven by 
many idiosyncratic factors that cannot be 
known to Manitoba Hydro.  

2.1 
3.2 

8. Review Manitoba Hydro’s 
2012 in 2013 load 
forecasts. 

The review is captured by the other SOW 
items. 

2 

9. Compare Manitoba Hydro’s 
2012 and 2013 Load 
Forecasts with Manitoba 
Hydro’s historical load 
forecasts back to 2008 with 
specific reference to: 

a) Population growth 
(birthrates/immigration)  

Historical trends in population growth are 
reflected in the load forecast. Possible 
future changes in the historic trends are 
not specifically considered.  
See item 5 above. 

2.1.1 

b) Changes in number, 
size and occupancy of 
residential dwellings   

Historical trends are reflected in the load 
forecast. Possible future changes in the 
historic trends are not specifically 
considered. See item 5 above. 

2.1.1 

c) A comparison of the 
Load Forecast with 
similar markets (i.e., are 
Manitoba Hydro’s 
assumptions consistent 
with neighbouring 
jurisdictions)  

Manitoba Hydro’s load forecasting 
methodology and accuracy are broadly 
consistent with load forecasting in other 
jurisdictions. For long term planning, 
however, increasing consideration is 
being given to the possibility of “game 
changers”. 

3.2 

d) Peak demand and 
energy trends including 
seasonal variations in 
load forecasting 

Manitoba Hydro’s methodology is based 
on the questionable assumption that past 
trends will continue for the full planning 
period. 
The load forecast does not address 
seasonal variations. 

3.1 



   - 46 - IEC NFAT Review: Load Forecast 
 January 2014 

 

   

Load Forecasting Summary Response Where discussed 

10. Review Manitoba Hydro’s 
weather adjustment 
methodology, with specific 
reference to: 
a) Non-heating load 
b) Electric heating loads 
c) Commercial or mass-

market consumption 
d) Distribution Losses 
e) Transmission Losses 

Manitoba Hydro gives explicit and 
appropriate consideration to each factor 
identified in its weather adjustment 
methodology, subject to caveats noted 
elsewhere. 

2.1.4 

11. Assess the consistency of 
transmission and 
distribution losses under 
various loads and weather 
occurrences and the 
assignment of such losses 
to customer classes. 

The load forecast does not include this 
level of detail. 

n.a. 

12. Asses the impacts on Load 
Forecasts resulting from 
potential fuel switching, 
particularly in light of recent 
trends in the cost of natural 
gas. 

Potential fuel switching is treated for load 
forecasting purposes as an independent 
customer decision.  Since Manitoba 
Hydro controls both the electric and 
natural gas utilities, its decisions and 
marketing policies are likely to  
Have significant influence on both the 
decisions made by developers for new 
buildings and fuel switching decisions 
(driven in part by the availability of 
natural gas as a result of system 
expansions). Over the longer term, the 
market penetration of natural gas for 
space heating could be significantly 
influenced by Manitoba Hydro. 

 2.1.1 

13. Comment on the price 
elasticity and the impact of 
electricity rate changes in 
demand. 

Manitoba Hydro has not been able to 
quantify the price elasticity of demand for 
electricity empirically and it consequently 
excludes price elasticity from its load 
forecasting methodology. This result may 
be a reflection of the historically low price 
of electricity in Manitoba. 
It is not consistent with the experience of 
other jurisdictions to assume there will be 
no price response in the event of more 
significant electricity rate increases in the 
future. 

2.1.3 



   - 47 - IEC NFAT Review: Load Forecast 
 January 2014 

 

   

Load Forecasting Summary Response Where discussed 

14. Review and comment on 
Manitoba Hydro’s historical 
and forecast growth in 
electric heating relative to 
natural gas heating in the 
context of electricity and 
natural gas pricing. 

See item 12 above. 2.1.1 

15. Review and comment on 
the extent to which 
Demand-Side Management 
and energy efficiency 
measures have been relied 
on as an alternative to 
generation. 

Manitoba Hydro has not utilized 
integrated resource planning as a basis 
for establishing the cost effective level of 
DSM in Manitoba. It has conducted 
sensitivity analysis with respect to the 
currently planned level of DSM. 

n.a. 
See the DSM 
Report of Elenchus 

16. Review and comment on 
the appropriateness of and 
uncertainty related to the 
timelines for future 
generation assets to meet 
domestic load requirements 
and export commitments.  

From a load forecasting perspective, the 
timelines appear adequate for meeting 
domestic load requirements and export 
commitments. The greatest risk relates to 
the ability to adjust to lower growth in 
demand in the event of market 
transformations such as grid parity in 
Manitoba and/or export jurisdictions. 

4 

17. Comment on the impact of 
global warming on the Load 
Forecast. 

The impact of climate change on the 
climate in specific areas is proving very 
difficult to predict. The primary impact 
appears to be increased uncertainty and 
more frequent extreme weather 
conditions. It is therefore difficult to build 
the impact of climate change into the 
Manitoba Hydro load forecast. 
The primary consideration is that longer 
term trends are more uncertain than 
ever, which suggests that flexibility in 
development plans may be of increased 
importance. 

3.2 
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Load Forecasting Summary Response Where discussed 

18. Comment on the Load 
Forecast for industrial and 
commercial consumers. 

The forecast for Top Consumers is the 
only component of the load forecast that 
has shown large variances. In recent 
years, there has been a tendency to 
over-forecast Top Consumer demand. 
There is a risk that Top Consumers could 
opt for self-generation in the future 
resulting in declining rather than 
decreasing demand.  There is also a risk 
that closure in the coming decades could 
have a significant impact on Top 
Consumer demand given the small 
number of customers in this class. 

2.1.3 

19. Upon prior approval by the 
NFAT Panel, address any 
other issues that may be 
identified in reviewing 
Manitoba Hydro’s evidence 
or are requested by the 
NFAT Panel. 

Not applicable.  

 1 



 

Appendix A: Statement of Work 

 

1. From an energy demand perspective, comment on the extent to which Manitoba’s 
Preferred Development Plan addresses the reliability and security requirements of 
Manitoba’s electricity supply. 

2. Review Manitoba Hydro’s Load Forecast factors and comment on whether they are 
complete, reasonable and accurate. 

3. Comment on the use of an econometric and end-use forecasting methodology. 

4. Assess the reliability of Manitoba Hydro’s short- and long-term domestic Load Forecast 
modelling. 

5. Review the extent to which Manitoba Hydro has used appropriate scenario planning to 
examine the potential impact of changes in the industry, the Manitoba and Canadian 
economies, available technology (generation and loads) and energy efficiency measures 
(costs and cost effectiveness). 

6. Comment on the appropriate use of probability analysis in projected Load Forecasts. 

7. Comment on the extent to which retrospective load analysis provides confidence in the 
Load Forecast. 

8. Review Manitoba Hydro’s 2012 in 2013 load forecasts. 

9. Compare Manitoba Hydro’s 2012 and 2013 Load Forecasts with Manitoba Hydro’s 
historical load forecasts back to 2008 with specific reference to: 

a) Population growth (birthrates/immigration) 

b) Changes in number, size and occupancy of residential dwellings   

c) A comparison of the Load Forecast with similar markets (i.e., are Manitoba 
Hydro’s assumptions consistent with neighbouring jurisdictions) 

d) Peak demand and energy trends including seasonal variations in load forecasting 

10. Review Manitoba Hydro’s weather adjustment methodology, with specific reference to: 

a) Non-heating load 

b) Electric heating loads 

c) Commercial or mass-market consumption 

d) Distribution Losses 

e) Transmission Losses 

11. Assess the consistency of transmission and distribution losses under various loads and 
weather occurrences and the assignment of such losses to customer classes. 
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12. Asses the impacts on Load Forecasts resulting from potential fuel switching, particularly 
in light of recent trends in the cost of natural gas. 

13. Comment on the price elasticity and the impact of electricity rate changes in demand. 

14. Review and comment on Manitoba Hydro’s historical and forecast growth in electric 
heating relative to natural gas heating in the context of electricity and natural gas pricing. 

15. Review and comment on the extent to which Demand-Side Management and energy 
efficiency measures have been relied on as an alternative to generation. 

16. Review and comment on the appropriateness of and uncertainty related to the timelines 
for future generation assets to meet domestic load requirements and export 
commitments. 

17. Comment on the impact of global warming on the Load Forecast. 

18. Comment on the Load Forecast for industrial and commercial consumers. 

19. Upon prior approval by the NFAT Panel, address any other issues that may be identified 
in reviewing Manitoba Hydro’s evidence or are requested by the NFAT Panel. 
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