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Executive Summary

  Th is study is part of the ongoing research series by Corporate Economics 
which analyze the major indicators of Calgary’s economy. 

  Th is study has found that the relationships between crude oil prices and 
diesel fuel prices in Calgary are consistent and predictable, to the extent 
that the changes in crude oil prices can be used to forecast subsequent 
changes in retail prices of diesel fuel in Calgary for the next month. 

  Th e City of Calgary operates a fl eet of diesel buses and thus retail price 
for diesel fuel will aff ect the operating costs for public transit. Th is study 
should assist decision makers and the public to 

(a)  understand the statistical link between crude oil and diesel fuel 
price movements; 

(b)  develop a framework to forecast diesel fuel prices.

The City of Calgary provides this information in good faith. However, the aforementioned organization makes no representation, warranty or 
condition, statutory, express or implied, takes no responsibility for any errors and omissions which may be contained herein and accepts no 
liability for any loss arising from any use or reliance on this report. The views expressed here represent the views of the authors and do not 
necessarily represent those of The City of Calgary.
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1. Introduction

Th is study is part of the ongoing research series by 
Corporate Economics which analyze the major indicators 
of Calgary’s economy. Th e City of Calgary operates a 
fl eet of diesel buses and thus retail price for diesel fuel 
will aff ect the operating costs for public transit. Th is 
study should assist decision makers and the public to 
(a) understand the statistical link between crude oil and 
diesel fuel price movements; (b) develop a framework to 
forecast diesel fuel prices. 

Th is study estimates the relationship between crude oil 
prices and diesel fuel prices and also the length of time it 
takes before a change in the price of crude oil is refl ected 
in the retail price of diesel fuel in Calgary. Th e study uses 
monthly time series data from April 1986 to July 2010 to 
explore the above question. 

Th e process of diesel production includes extraction, 
refi nery, transportation, and fi nal consumption1. Each 
stage in this supply/marketing chain incurs costs and the 
price increases with each sale. 

Petroleum products are sold at any of the four stages of 
production and usually there is an average price for each 
level: spot market price, terminal price2, deal tankwagon 
(DTW) price3, and retail price. In this study, the prices 
refl ecting intermediate costs were skipped and the focus 
was placed on the relationship between spot price and 

1 Heating oil accounts for about 25% of the yield of a barrel of 
crude oil, which is the second largest “cut” aft er gasoline. 
Heating oil is burned in a furnace or boiler for the generation 
of heat or used in an engine for the generation of power. Diesel 
fuel in general is any fuel used in diesel engines. Th e most 
common is a specifi c fractional distillate of petroleum fuel oil, 
but alternatives that are not derived from petroleum, such as 
biodiesel, biomass to liquid (BTL) or gas to liquid (GTL) diesel, 
are increasingly being developed and adopted.

2 Terminal or rack price is the sale price for a truck load of fuel at 
the terminal.

3 Tankwagon refers to the price paid for a truck load or less of 
product delivered to a retail outlet.

retail price at the pumps; this captures the total pass-
through eff ect and also the direct impact on consumers.

Spot market price refers to the price quoted for 
immediate spot settlement. It involves quantities in the 
thousands of barrels at a convenient transfer point. Spot 
prices for various petroleum products including diesel 
fuel are readily available for a number of large supply 
points, such as the Gulf Coast, New York Harbour, Los 
Angeles, and Cushing, Oklahoma. Th e WTI Cushing 
Crude Oil Spot Price is used a representative price in the 
report since it is a benchmark in oil pricing on the New 
York Mercantile Exchange for oil futures contracts4. Th e 
data on WTI Cushing is from the United States Energy 
Information Administration (EIA). 

Retail price refers to the prices sold to the consumer, 
normally occurring at a service station, convenience 
store, or other retail outlet. Th e retail diesel fuel prices in 
Calgary are collected by Statistics Canada. 

Th e analysis fi nds that 90 per cent of any spot price (West 
Texas Intermediate) change is refl ected in the retail price 
for diesel fuel at the pump in Calgary one month aft er 
that change. Specifi cally, a 10 per cent change in crude 
oil price should cause the pump price for diesel fuel in 
Calgary to move in the same direction by 9 per cent aft er 
one month5. In Calgary, the fl eet of buses is operated by 
diesel fuel. Th us the prices of retail diesel will aff ect the 
operating costs of public transit. Th is study is helpful for 
the policy makers and the public to understand market 
performance, forecast the movement of retail diesel fuel 
prices over the near term, assist the purchasing process, 

and optimize the budget planning.

4 WTI crude oil index is the most generally used benchmark 
in oil pricing and the underlying commodity of the New York 
Mercantile Exchange for oil futures contracts.

5 Th ese results are in keeping with a previous analysis which 
found that,” With one percent increase in WTI, the price of 
heating oil will go up by 0.89 percent...” (Fan & Walters, 2009)
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2. Analytical Approach

Econometric analysis6 shows the retail prices of diesel 
fuel as a function of lagged spot prices from previous 
months. Figure 1 shows the recognizable pattern of price 
pass-through from spot to retail price of diesel fuel in 
Calgary. Obviously the two curves are closely related 
and have similar shapes during both booms and busts. 
Th e hypothesis assumes that retail price for diesel fuel is 
positively correlated with the spot price for crude oil: a 
high crude oil price is associated with a high diesel fuel 
price and a low crude oil with a low diesel fuel price.

2.1  Price Trends and Changes

6 Energy Information Administration has theorized this 
phenomenon and tested by using US data: the impact of a spot 
price change can be seen to spread over several following weeks 
at the retail price.

3. Empirical Results

Th is study was based on monthly data for the retail prices 
of diesel fuel in Calgary from April 1986 to July 2010 
from the Statistics Canada, and the WTI crude oil spot 
price data from Energy Information Administration. 
Th e empirical estimations are recorded in Tables 1 and 
2. Th e results show that about 90 per cent of the price 
pass-through from spot to retail markets is completed 
within one month, with some minor price fl uctuations  
over the next several months. 

When a one month lagged value of WTI crude spot price 
is used as the only explanatory variable, it is found that 
for a 10 per cent change in spot price, the diesel fuel 
price in Calgary will change in the same direction by 
8.95 per cent aft er one month. More results to test the 
robustness can be found in Table 1. Th is pass-through 

Figure 1:
Spot vs. Calgary Retail Diesel Fuel Prices
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Figure 2:
Monthly Spot and Calgary Retail Diesel Fuel Price Changes
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5. Appendix

5.1  Specifi cation Function for 
Regressions

We investigate the time series data of both spot price 
and diesel fuel retail price to check if they are stationary. 
Th e unit root test could not reject the hypothesis that the 
retail and spot prices have unit roots, and therefore both 
variables are non-stationary. Only stationary series can 
be estimated in level form. For series with unit roots fi rst 
diff erences of all data are used for the regression analysis. 
Th e price response models are estimated in the function:

In the above function, we have

eff ect was found to be robustly signifi cant: the pass 
through eff ect varied slightly from 86.6 per cent to 92.6 
per cent with diff erent specifi cation functions. For most 
of the specifi cations, the impacts from the spot price 
changes were found small and statistically insignifi cant 
aft er the fi rst month. 

A robustness check was performed by adjusting the 
diesel fuel prices in Calgary with monthly exchange rate 
(see table 2). Th e results showed no noticeable changes 
from those in Table 1. Again, most of the pass-through 
eff ect happens in the fi rst month, varying from 85.8 per 
cent to 90.1 per cent. 

4. Conclusions

Diesel fuel retail price in Calgary is closely related to 
the price of WTI crude oil spot price. Th e changes in 
spot price are passed on to the retail price at the pumps 
aft er one month. For a 10 per cent change in spot price, 
the price in Calgary’s retail market will change by 9 
per cent in the same direction aft er one month. Th e 
relationships between crude oil prices and diesel fuel 
prices in Calgary are consistent and predictable, to the 
extent that the changes in crude oil prices can be used to 
forecast subsequent changes in retail prices of diesel fuel 
in Calgary for the next month. 

In Calgary, diesel fuel is used by most buses and large 
trucks. Th is study is helpful for the policy makers and 
the public to understand market performance, forecast 
the movement of retail diesel fuel prices over the near 
term, and optimize the budget planning.

 

: the month-to-month change

: the average monthly diesel fuel retail price 
at pumps in Calgary at month t

: the average monthly spot price for month t

: the random error term at time t

Table 1 and 2 show the parameter estimates for the 
various regions using Ordinary Least Squares as the 
estimation method. Th e lag length is chosen by using the 
number of lags that minimizes the Akaike and Schwartz-
Bayes information criterion values. Th is also provides 
parameter estimates that show little or no increase when 
an additional lag is added to the estimation.

5.2 Regression Results

Bayes information criterion values. Th is also provides 
parameter estimates that show little or no increase when 
an additional lag is added to the estimation.
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Who We Are

Over the past ten years Corporate Economics has researched 
dozens of economic topics and developed reliable methods 
of forecasting and analysis. Monitoring economic trends 
allows us to develop unique insights on how external 
events are impacting the local economy and the Municipal 
Corporation. We provide services in four areas: forecasting, 
information provision, consulting and policy analysis.

Briefi ng Note - August 2010

Many of our publications are available on the internet at www.calgary.ca/economy.
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Calgary’s Economic Outlook 2010-2015

Q2
2010EXECUTIVE BRIEFING Commentary on Calgary’s statistics for the month of DECEMBER 2008

THE CITY OF CALGARY January 28, 2009 | Corporate Economics | For inquires call Patrick Walters: 403-268-1335

Why the corporation should care?

Money offered by Federal Budget to build certain infrastructure is badly needed in Calgary (i.e. 
social housing). It also provides a great economic opportunity at the time of crisis.  

The problem is that it has also double whammy effect on the municipal fi nances. The cites have 
to shuffl e previously accepted decisions about capital spending and go deeper into debt (to much 
the offer).

Hot Topics

The information in this report is generally of a forecast nature. The City of Calgary 
accepts no liability.

Global crisis – saga continues
The distinct characteristics of this crisis are: speed of changes and lack of reliable  
information.

Many countries around the world experience recession; for example European Union, and  
Russia.  In relatively good condition are countries with less developed banking system where 
the ‘new-fi nancial-instruments’ related to the U.S. sub-prime mortgages were absent. 

The world is very inter-connected and countries such as China and India are also affected. 

The one leading indicator for the global economy that is believed to be a reliable index of  
change, free of manipulation, is the Baltic Dry Index (BDI). It measures the demand versus 
the supply of dry bulk carriers. In short: “People don’t book freighters unless they have 
cargo to move.”  This indicator slid dramatically since mid July 2008 and stayed at below 
1,000-level for the last three months. 

Canada & Alberta
The good news is that the budget proposed by Harper’s government was passed and the 
political impasse in Canada was solved. The 2009 Federal Budget made commitments to large 
municipalities such as:

$4 Billion over 2 years for rehabilitation projects,  

$1 Billion Green Infrastructure Fund, no details on this yet,  

$500 million over 2 years for recreational infrastructure on a 50/50 cost sharing basis,  

$2 billion gas tax transfer to municipalities is made permanent,  

up to $500 million for Public Transit Infrastructure (mostly already allocated to Toronto,  
Montreal and Vancouver) and 

$400 million for Police recruitment  

Baltic Dry Index (BDI) 
Jan 2008-Jan 2009
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Forecasting Canada’s Growth

The Federal Budget The Conference Board of Canada International Monetary Fund

0.9% 0.5% 1.2%

2.4% 3.6% 1.6%

ENERGY MARKETS AND 
THE ECONOMY
Corporate Economics – January 2010

Labour Market Review
February 5, 2010Patrick Walters, City Economist   |   Ivy Zhang, Corporate Economist

 calgary.ca/economy     call 3-1-1

P.O. Box 2100, Stn. M, #8311, Calgary, AB, Canada T2P 2M5   |   Email: ivy.zhang@calgary.ca   |   Tel: 403.268.2005

Calgary Economic Region

J A N UA RY

2010

Job creations in the goods-producing sector lagged those in the service 
sector across Canada in January 2010. According to the seasonally 
adjusted data, from December 2009 to January 2010:

From the start of recent downturn, jobs in the CER disappeared first in 
the goods-producing sector and then in the service sector. While job cuts 
continued in the goods sector in recent months, total employment in 
the service sector has since recovered its losses and reached the highest 
seasonal levels on record (See Chart 1). According to the unadjusted 
3-month-moving-average data, the following year-over-year changes were 
recorded in the CER in January 2010:

Chart 1. Calgary (CER): Employment change by sector
(Year-over-year changes, thousands of persons)
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Chart 2. Calgary (CER): Unemployment rate by age cohort
(January 2009 vs. January 2010, per cent)

15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64

Pe
r c

en
t

0

2

4

6

8

10

12

14

16

18

20
Jan 2009 
Jan 2010 

January 2009 
average

January 2010 
average

Source: Statistics Canada; Corporate Economics, February 2010

Calgary lagged behind in job creations    

Labour Force Statistics

R
e
g

io
n

Description Jan-10 Dec-09 Jan-09 Annual 
Change

C
a
lg

a
ry

Working Age Population ('000) 1,063.7 1,061.8 1,033.1 30.6 

Labour Force ('000) 798.1 801.4 795.2 2.9 

Labour Force Participation Rate (%) 75.0 75.5 77.0 (2.0)

Employment ('000) 740.1 744.5 762.3 (22.2)

Employment Rate (%) 69.6 70.1 73.8 (4.2)

Unemployment ('000) 57.9 57.0 33.0 24.9 

Unemployment Rate (%) 7.3 7.1 4.1 3.2 

E
d

m
o

n
to

n

Working Age Population ('000) 950.2 948.8 926.4 23.8 

Labour Force ('000) 686.9 686.7 669.7 17.2 

Labour Force Participation Rate (%) 72.3 72.4 72.3 0.0 

Employment ('000) 641.0 637.0 641.6 (0.6)

Employment Rate (%) 67.5 67.1 69.3 (1.8)

Unemployment ('000) 45.9 49.7 28.1 17.8 

Unemployment Rate (%) 6.7 7.2 4.2 2.5 

A
lb

e
rt

a

Working Age Population ('000) 2,895.4 2,891.3 2,823.9 71.5 

Labour Force ('000) 2,120.8 2,124.8 2,097.7 23.1 

Labour Force Participation Rate (%) 73.2 73.5 74.3 (1.1)

Employment ('000) 1,977.3 1,979.0 2,010.1 (32.8)

Employment Rate (%) 68.3 68.4 71.2 (2.9)

Unemployment ('000) 143.6 145.7 87.5 56.1 

Unemployment Rate (%) 6.8 6.9 4.2 2.6 

Statistics Canada: CANSIM, Table ID: 282-0054

Source: Corporate Economics, Statistics Canada, February 2010

P.O. Box 2100, Stn. M, #8311, Calgary, AB, Canada T2P 2M5
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For more information, please contact: 

Patrick Walters, City Economist
403.268.1335
patrick.walters@calgary.ca

Wendy Fan, Corporate Economist
403.268.8690
wenhui.fan@calgary.ca

Corporate Research Analyst: Estella Scruggs  


