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Methodology for exports of energy products within the International
Merchandise Trade Program

Energy products are among the most important contributors to Canada’s total trade values, and the vast majority
of Canada’s trade in energy products is with the United States. Compared with other goods, energy products are
unique in terms of how they can be transported across the border, and this presents some challenges in how they
are accounted for within customs documentation. The following text outlines how merchandise export values are
produced for three important products: crude oil, natural gas and electricity. For these products, sources and
methods can be very different than those typically used to measure exports of goods.

Background

International merchandise trade statistics are based primarily on customs declarations submitted at the time
goods are imported or exported. Statistics Canada has a unique arrangement with the United States, through
which import information from one country is used to produce export statistics for the other. Statistics Canada and
the United States Census Bureau release data simultaneously at 8:30 AM Eastern Time on pre-established dates,
which occur on average 35 days after the close of the reference month. Customs basis statistics, which are based
on physical movement of goods between countries, are coherent between the two countries for the reference
month being released. For balance of payments basis (BoP) statistics, which are based on ownership changes
between residents and non-residents, adjustments are made to customs basis statistics to bring them in line with
balance of payments concepts, and it is these statistics that enter into the Canadian Macroeconomic Accounts.

Exceptions for continuous transmission commodities

For continuous transmission commodities (CTCs) — goods that flow continuously through pipelines or transmission
wires, such as crude oil, natural gas and electricity — some exceptional processes exist for compiling statistics.
Generally, importers of these commodities are afforded more flexibility from customs agencies in terms of the
timing and granularity of reported shipments, and in some cases this can lead to less reliability in collected data.

For customs basis crude oil exports, monthly data compiled from US import data and Canada Border Services
Agency (CBSA) export declarations (in the case of non-US exports) are the primary input sources. While the
resulting aggregate statistics are coherent with those produced by other organizations over longer periods of
time, there is more month-to-month variability evident in the customs figures, which suggests that exports are not
always allocated in the same month as they are in other sources.

While customs basis statistics for Canadian crude oil exports to the United States are sourced from US import
documents like most other commodities, for exports of natural gas and electricity, there is no US import information
available. Exceptionally for these commodities, export statistics are compiled from other sources (which are
described below in the sections for these products) and subsequently shared with the United States Census
Bureau.

For the reasons above, exports of CTCs are measured using sources other than customs documents. This is the
case on both the customs and balance of payments bases for natural gas and electricity, and also for balance of
payments basis crude oil exports.

Methodology for balance of payments basis crude oil exports

For most products, relatively small balance of payments adjustments are applied to customs basis values to
arrive at a valuation that represents BoP concepts. In the case of crude oil exports, BoP values are computed
independent of customs basis values, using different inputs. The BoP value for crude oil exports is implicitly
calculated from the exported volume multiplied by the average export price.
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For the volume component of the BoP crude oil export value calculation, methods have remained relatively stable.
For exports to the United States, which covers the vast majority of Canadian exports, information comes from
survey-based data published by Statistics Canada’s Crude Oil and Natural Gas (MCONG) program. In recent years
non-US export volumes from this program have been replaced by customs data. Non-US exports shipments
are sent by vessel, and the accounting for these shipments in customs documents isn’t subject to the same
challenges as CTC shipments.

For the BoP crude oil price component, a change in methods occurred in 2020. For statistics prior to January 2018
reference month, the export price used was the monthly average acquisition cost, provided by the Canada Energy
Regulator (then National Energy Board). The acquisition cost generally represents the price of the goods at the
time they are loaded into a conveyance (pipeline, rail car, tanker vessel) for export. This aligns well with the BoP
concept for goods valuation, which excludes transportation costs from specific commodity categories. Instead
these costs are combined across products and included in the ‘Special Transactions — Trade’ category.

Following a thorough review of the methodology for BoP crude oil export compilation, which included close
collaboration with the Canada Energy Regulator (CER), in June 2020 this methodology was updated for reference
year 2020. Statistics for 2018 and 2019 were later revised in accordance with the revision policies for the statistical
programs that include BoP basis merchandise trade as an input, as the new methodology resulted in material
differences for these years.

The price used in the current methodology continues to come from the CER, but the average acquisition cost
has been replaced by a weighted average of the CER export price, another variable collected from exporters. The
export price variable, while not as well aligned with BoP concepts for valuation as the acquisition cost, has been
deemed to be better understood by exporters, and therefore likely yields more reliable data. Average prices for
heavy and light crude oil are calculated using transaction volumes as weights. Prior to calculating these weighted
averages, the transactions are reviewed for errors with the aid of automated outlier detection routines. Furthermore,
to arrive at the correct valuation for the balance of payments basis, transportation costs to the Canadian border
must be stripped from the price. These costs are estimated using publically available pipeline toll rates, and for
rail shipments, the data most recently published under the Canadian Freight Analysis Framework (CFAF). A final
balance of payments basis price is computed from the average heavy and light crude oil prices, and combined
with volume information to calculate the BoP value. This price is also converted to a price index, and published
explicitly in Statistics Canada data tables.

Chart 1 illustrates the impact of the change in methodology for reference years 2018 and 2019'. Depending upon
the month, BoP values resulting from the new method may be higher or lower than values previously published,
but in general the methodology tends to produce higher values.

1. In 2019, while methods were under review, an interim approach to calculating BoP values was used. Through this approach, monthly average spot prices for
Canadian heavy and light crude oil blends, lagged by one month, were used as the input prices in the BoP calculation. Values for this period have since been
revised using the new methodology.
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Chart 1
Balance of payments crude oil export values: previous methodology versus current methodology
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Source: Statistics Canada, "Methodology for Exports of Energy Products within the International Merchandise Trade Program", Latest Developments in the Canadian Economic Accounts
(13-605-X), 2020.

For both the price and volume, most source data are not available in time to be used in statistics for the new month
to be published. In the case of prices, data are estimated using a model. With the introduction of new methodology
for compiling BoP prices, a new approach for estimating the prices for the latest month was also introduced. This
method makes use of a machine-learning algorithm involving a stochastic process. Primary inputs for this model
include export prices from previous months, and more timely information in the form of crude oil spot prices and
stock market performance indicators. Prior to the change in methodology, prices for the most recent month were
forecast using a deterministic model that featured previously published prices, customs unit values and various
spot prices as primary inputs. For volumes, timely data are published by the US Energy Information Administration
(EIA). The monthly change in EIA volume-based imports from Canada, after factoring in customs results for non-
US shipments, is applied to the previous month volume used in the BoP export calculation.

Methodology for natural gas exports

Canada’s exports of natural gas are dominated by exports to the United States. With no natural gas data included
in transmissions from the United States Census Bureau, these figures are compiled from other sources for both
the customs and balance of payments basis.

Data from Statistics Canada’s MCONG program are used for both the price and volume of natural gas exports.
As these data are not as timely as customs data, estimates are used until they are received. Using more timely
data from third party sources, and trends in historical data from the MCONG program, estimates for the relative
increases to price and volume are applied to the most recent data available. For customs basis data, as results
are shared with the USCB well before publication, a much earlier cut-off time exists in comparison with the BoP
stream. As a result, prices and volumes are estimated for the prior month as well as the current month in customs
basis figures. On a balance of payments basis, by the time estimation must be performed, data from the MCONG
program are available for the prior month. Relative price and volume movements for the most recent month are
therefore applied to MCONG program data, resulting in price and volume measures that differ on a BoP basis from
those available on a customs basis for the most recent reference month as well as the prior month. By the time
statistics are compiled for the quarterly Current Account release, data from the Energy Program are often available
for the month just released. When this is the case, these figures will be used in place of the estimates for natural
gas data within the Current Account release.
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Methodology for electricity exports

Similar to natural gas, electricity exports are dominated by exports to the US, and customs documentation is
not available. In the case of electricity, statistics are compiled from reports published by the Canada Energy
Regulator? .

At the time merchandise trade data are released, these CER reports are not available for the most recent month,
and so data must be estimated. For electricity, ARIMA models are used to forecast the price and volume for the
most recent month, with CER monthly data from the previous 7 years used as inputs. Forecast movements for
electricity price and volume are applied to the actual data received for the previous month to arrive at the levels
published for the most recent month. The same estimation process is used for both the customs and balance of
payments streams. By the time statistics are compiled for the quarterly Current Account release, CER data are
sometimes available for the month just released. When this is the case, these figures will be used in place of the
estimates for electricity data within the Current Account release.

Table 1
Summary of sources for energy exports
Product Month Customs basis Balance of payments basis
Price: Implicit Price: Modelled
Volume: Customs data Volume: EIA monthly change (US exports); Customs data (non-US exports)
Month t Value: Customs data Value: Implicit
Crude oil
Price: Implicit Price CER weighted average
Volume: Customs data Volume: MCONG (US exports); Customs data (non-US exports)
Month t-1 Value: Customs data Value: Implicit
Price: Estimated Price: Estimated'
Volume: Estimated Volume: Estimated'
Month t Value: Implicit Value Implicit
Price: Estimated Price: Implicit
Natural gas Volume: Estimated Volume: MCONG
Month t-1 Value: Implicit Value: MCONG
Price: Implicit Price: Implicit
Volume: MCONG Volume: MCONG
Month t-2 Value: MCONG Value: MCONG
Price: Estimated Price: Estimated
Volume: Estimated Volume: Estimated
Month t Value: Implicit Value: Implicit
Electricity
Price: Implicit Price: Implicit
Volume: CER Volume: CER
Month t-1 Value: CER Value: CER

1. For month t, the estimates used for the balance of payments basis price and volume will differ from those used for the customs basis. The balance of payment basis estimates are produced
later in the processing cycle, and are applied to actual data which becomes available for month t-1. In contrast, customs basis estimates are made to months t and t-1, and are applied to actual

data for month t-2.

Source: Statistics Canada, “Methodology for Exports of Energy Products within the International Merchandise Trade Program”, Latest Developments in the Canadian Economic Accounts (13-605-X),

2020.

Revisions

Exports of energy products can be a source of significant revisions in merchandise trade statistics. This is mainly
caused by the replacement of estimated data with actual results. Energy products represent a significant share
of total exports, and are often driven by volatile prices — particularly in the case of crude oil and natural gas.
This volatility makes the estimation process difficult. Natural gas prices in certain markets in the US northeast
frequently experience extreme swings, resulting in larger revisions during transitions between seasons or when
sudden temperature changes occur. Crude oil prices can change rapidly due to a number of factors in domestic
and world markets, with the sudden decline and subsequent recovery in crude oil prices in 2020 providing evidence
of the kind of volatility they can be subject to.

2. Specifically, Table 3A — Export Sales Summary Report by Destination and Source.
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Statistics Canada is continually reviewing its data sources and methods used in compiling export statistics for
energy products. New approaches will be considered as new sources or techniques emerge, with a view to

increasing the quality of statistics and minimizing revisions.
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