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Key points 

1. As of October 2021, the value of Canada’s merchandise exports were 13% above the 2019 average 
(pre-pandemic) level. However, this is the product of two offsetting trends: 

o The first is that export prices surged in 2021 and are 21% above their pre-pandemic level. 
o The second is that export quantities sagged in 2021 and are 6.2% below their pre-pandemic level.  
o This narrative only emerged in 2021, after prices and quantities had recovered from the pandemic 

dip. 

 
2. As of October 2021, Canadian merchandise imports are 5.7% above pre-pandemic levels and are a 

muted version of the export side. Import prices are 5.4% above their pre-pandemic level while import quantities 
are 0.2% above their pre-pandemic level. 

 
3. Canadian merchandise export prices move nearly one-for-one with Canadian industrial prices—both 

industrial prices (excluding energy) and export prices (excluding oil) have increased close to 15% year-over-
year in October 2021.  

 
4. In October, Canadian merchandise imports (excluding oil) had increased a more modest 5% year-

over-year while the price of consumer goods (excluding energy) increased 3% year-over-year. While import 
prices are correlated with consumer and industrial prices, the correlation is somewhat weak suggesting that 
other domestic factors may be more important than import prices. 

 
5. As export prices have risen faster than import prices, Canada has seen its terms of trade appreciate. 

In general, this rising terms of trade indicates the price changes have been a net-benefit to the Canadian 
economy as Canadian exporters are receiving greater returns for exports relative to the increased costs to 
importers. 
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1. Introduction 

Largely due to the COVID-19 pandemic, Canada’s merchandise trade—and merchandise trade around the 
world—has been volatile in the last two years. Business closures to control the spread of the virus, shifts in 
spending patterns, volatile commodity prices, and lingering supply chain issues have all contributed to the 
disruptions in trade. Between February 2020 and May 2020, Canadian imports and exports both fell 29%. As 
pandemic restrictions gradually eased, monetary policy become more accommodating, fiscal supports 
materialized, and Canadians transitioned to working online, Canadian trade rebounded. As of October 2021, 
Canadian merchandise imports were 5.7% above 2019 average (pre-pandemic) levels, while Canadian 
merchandise exports were 13% above pre-pandemic levels. However, the fall and subsequent recovery of 
Canadian trade is more complicated than the simple narrative that things have returned to normal. In general, 
two components determine the value of Canadian trade: the quantity of goods traded and the price paid for 
those goods. Examining the quantity and price changes over the last two years provides more nuance on what 
actually changed during the pandemic, and contributes to a clearer narrative of the emerging trends in 
merchandise trade. 

2. Data and methodology 

The data in this paper covers only merchandise trade and comes from Statistics Canada. Table 12-10-
0121-01 provides monthly Canadian trade values by the North American Product Classification System 
(NAPCS) commodities (101 commodities at the most detailed level).1 Table 12-10-0128-01 provides monthly 
price and volume (hereafter quantity) information for Canadian merchandise trade by NAPCS commodities.2 
There are two choices to make with the data: whether to seasonally adjust the data, and whether to use the 
data on a Customs or Balance of Payments (BoP) basis. Given the examination period is measured in months 
rather than years, seasonally adjusted data is the natural choice; balance of payments data was chosen as it is 
more commonly reported by Statistics Canada. A manual adjustment was made to the quantity and price data 
to adjust the base year to 2019. Details of the adjustment, as well as details of other index number calculations 
can be found in the second appendix. The latest data available at the time of writing was October 2021. 

For many series, a counter-factual level is used for comparison. There are several ways to generate a 
counter-factual; the first would be to use a benchmark level, such as the 2019 average as the “normal” level. 
One problem is that this simple benchmark ignores the fact that trade generally grows over time, and thus what 
is “normal” for the end of 2021 should be above the 2019 average. The second option is to use a previous 
trend to make a linear extrapolation for 2020 and 2021. A third option is to use univariate ARIMA3 estimation to 
generate a prediction for 2020 and 2021. While ARIMA estimation isn’t ex-ante constrained to be linear, in this 
paper all of the ARIMA estimates produced a linear trend—thus the linear extrapolations and the ARIMA 
estimates are similar. Both the 2019 average level and the ARIMA estimation will be used as benchmarks in 
this report. Details of the specific ARIMA procedure can be found in section 9, the third appendix. 

3. Exports 

The value of Canadian merchandise exports decreased close to 34% between February and April 2020; 
however, the trough was short-lived with exports recovering half of their value by June 2020 and were above 
2019 average levels by January 2021. As seen in figure 1 below, exports have seen steady growth regardless 
of the starting point. Even if no leniency is granted for the pandemic, Canadian merchandise exports grew 
close to 15% between October 2019 and October 2021. This is equivalent to an annual growth rate of 7.2% 
which compares favourably to an annual growth rate of exports between 2010 and 2019 of only 4.3%. 

                                                      
1 Statistics Canada. Table 12-10-0121-01  International merchandise trade by commodity, monthly (x 1,000,000) 
2 Statistics Canada. Table 12-10-0128-01  International merchandise trade, by commodity, price and volume indexes, 
monthly 
3 Autoregressive, integrated, moving average. 
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Figure 1: The monthly value of Canadian merchandise exports 

 

However, examining the export value by itself does not tell the full story. Figure 2 decomposes the 
change in exports (from the 2019 average level) into changes in export quantity and changes in export prices. 
Figure 2 shows that all of the export growth in 2021 has been due to increasing prices, while the quantity of 
exported goods has actually acted as a drag on growth.  

Figure 2: Price and quantity contribution to the growth of merchandise export value compared to 20194 

 

Of note is that quantities were above the 2019 average level in January 2021. While the recent 
sluggishness of quantities could still be pandemic driven, this is a new trend which is distinct from the initial 
drop in April 2020. Had quantities stayed below 2019 levels the entire time, the narrative could be that they’re 
slow to recover, or perhaps Canada has lost that capacity entirely. However, given quantities did exceed the 
2019 level, neither of these descriptions fit the data. 

                                                      
4 The plotted series are the natural log changes (which can be interpreted as approximate percentage changes for 
values close to zero) from the base year of 2019. 
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In order to investigate the trends further, the price and quantity growth is decomposed into the 101 
NAPCS components. By decomposing the aggregates into the components, its possible to infer whether the 
observed trend is the result of a single component—and therefore not reflective of the broader economy—or 
whether it is broad based—and therefore reflective of the economic conditions. Table 3 & 4 in the first appendix 
have the 10 components that have the highest contribution to growth—both negative and positive—for export 
prices and quantities. Table 1 has key summary statistics for the individual components for various periods 
throughout the pandemic. 

Table 1: Summary statistics of components throughout the pandemic5 

Quantities 
Dates 

Unweighted 
mean 
change 

Median 
change 

Number of 
prod. that 
declined 

Number of 
prod. that 
increased 

HHI of 
CTG6 

Pandemic decline 2019 – May-20 -15.0% -15.0% 77 22 0.14 

Pandemic rebound May-20 – Jan-21 33.1% 16.3% 22 77 0.11 

2021 Jan-21 – Oct-21 -3.2% -3.8% 65 32 0.10 

full period 2019 – Oct-21 -3.9% -4.3% 64 35 0.12 

Prices       

Pandemic decline 2019 – May-20 -3.3% 1.1% 42 57 0.58 

Pandemic rebound May-20 – Jan-21 8.8% 0.9% 41 58 0.33 

2021 Jan-21 – Oct-21 15.8% 7.0% 22 75 0.17 

Full period 2019 – Oct-21 17.4% 12.3% 18 81 0.08 

The dynamics in export quantities and prices since 2019 can be described as follows: 

Pandemic decline (2019 average – May 2020): 

 A broad-based decline in export quantities. Autos and parts played a large role, but 77 of the 99 
products declined. No product was solely responsible for the decline in quantity. 

 A decline in export prices that was entirely due to a decline in the price of oil. Excluding oil, export 
prices were flat. 

Pandemic rebound (May 2020 – January 2021): 

 A broad-based increase in export quantities. Crude oil and autos/auto-parts were large contributors to 
the recovery, but combined only contributed a little over half to the total increase in export quantities. 

 A broad-based increase in export prices. Crude oil was responsible for more than half of the 
contribution in prices, but export prices excluding oil were also up significantly. 

 

                                                      
5 Although there are 101 components, 2 of those components: Nickel Ores and concentrates, and Radioactive Ores 
and concentrates, are not exported every month and are thus dropped from the summary statistics. For 2021, by 
chance two products had no change in price, and two had no change in quantity. 
6  CTG stands for contribution to growth. The HHI is a common measure of market concentration and in this case is 
used to determine whether the change is concentrated on one component or broad-based. See Scarffe (2019) for 
more details on the HHI. In this case, some components had a positive share and some had a negative share, 
depending on whether the series increased or decreased. Only the components that had a positive share (that is 
contributed positively to an increase, or contributed negatively to a decrease) were counted in the HHI. 
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2021 (January 2021 – October 2021): 

 Broad based decrease in quantities. Two-thirds of exports had a lower export quantity compared to 
January. Cars, trucks, tires, and parts contributed only one-sixth to the decline. 

 Broad based increase in prices. 

Total pandemic period (2019 average – October 2021): 

 A broad-based decline in quantities. Autos and parts plays a significant role, but only contributes about 
a third to the total decline 

 A broad-based increase in export prices, the magnitude of which is the largest (or at least matches the 
largest) on record. 

 Oil prices had a large decrease (-75%) and then a large increase (+400%), thus largely canceling out 
the change. However, this result in a still notable 31% increase. 

To summarize the 2021 period in words, there is no single export, or group of exports, that is responsible 
for the price increase or the quantity decrease. The increase in prices is reflective of the fact that prices around 
the world for most goods have increased, and Canadian exporters are selling their goods for higher prices. 
Likewise, no single export was responsible for the lower export quantity. Canadian exporters are struggling to 
export their goods. This isn’t to say that Canadian exporters have become lousy at exporting; rather, there are 
supply constraints that are limiting Canadian businesses. The fact that both the higher prices and lower 
quantities are broad based means that no single cause—such as a semi-conductor shortage—can explain 
these events; higher prices and lower quantities are simply a feature of the broader economic conditions.  

The final piece of the analysis on the export side is to examine how the current level of the data 
compares to the counter-factual estimates. The reason why a comparison to counter-factual is necessary is 
that it provides context for the above facts. There’s no questioning that prices have driven export growth while 
quantities have held back export growth, but if export prices are high while quantities are more normal, then 
having a lower export quantity would not be a significant issue. Conversely, if quantities are low while prices 
are normal, this changes the narrative as perhaps the shock isn’t as extensive as thought. Similar to above, 
before examining prices and quantities, figure 3 has the value of exports compared to its counter-factual. 

Figure 3: The value of exports and the counter-factual7 

 

                                                      
7 The purple and blue dotted lines represent the 90% confidence interval. 
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This simple counter-factual does not attempt to provide an accurate forecast—perhaps Canadian exports 
should be much higher or much lower than they are currently, given the economic conditions. A better forecast 
would require a more powerful model which is out of the scope of this work. Instead, the counter-factual can be 
interpreted as Canadian exports being approximately back to (or above) the same growth path they were prior 
to the pandemic. Exports surpassed the counter-factual (the trend growth rate between January 2010 and 
December 2019) by June 2021. As of October 2021, exports were $2.8 billion (or roughly 5%) above the 
counter-factual estimate.8 Next, figure 4 has the export quantity and export prices compared to their respective 
counter-factuals. 

Figure 4: Monthly quantity, price, and counter-factual estimates for exports 

 

  

                                                      
8 Merchandise trade is a volatile series and prone to revisions, thus small perturbations at the end of the series are 
subject to change. 
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Perhaps unsurprising given the decomposition in figure 2, the value of exports sitting in the middle of 
the “normal” range is the product of two offsetting abnormal occurrences. Export prices are 18.4% above the 
counter-factual trend, while export quantities are 11.2% below the counter-factual trend. Both of these events fit 
into the common narrative emerging in the aftermath of the COVID-19 pandemic. A shift towards consuming 
more goods causes an increase in demand, putting upward pressure on prices, while constrained supply keeps 
actual quantities traded down. The result ends up being a close to a wash in terms of value, but the 
composition is higher prices paid for goods and lower quantities exported. 

One final point on exports: reinforcing the narrative from the decomposition in figure 2, these trends 
have emerged entirely in 2021. In January 2021, export prices were right in line with the point estimate and just 
slightly above 100—the 2019 average level. Likewise, quantities were below the point estimate, but were above 
the lower bound of the confidence interval and slightly above 100. Thus for Canadian merchandise exports, the 
run-up in prices, and the sagging of quantities is a pandemic narrative that is disparate from the initial drop and 
is a distinct trend for 2021. 

4. Imports 

Throughout the pandemic, the import side of Canadian merchandise trade has exhibited similar behaviour 
as the export side; however, it is more muted and the trends in value, prices, and quantities are less distinct. 
Both merchandise exports and imports fell 29% between February and May 2020, with April being the trough 
for exports and May being the trough for imports. Figure 5 has the monthly value of Canadian merchandise 
imports and the 2019 average. 

Figure 5: The monthly value of Canadian merchandise imports 

 

Next, figure 6 below decomposes the change in imports into price and quantity growth. There are 
features of figure 6 that are similar to the export decomposition in figure 2—namely the big dip at the beginning 
of the pandemic and the recent increase in import prices. However, this does not mean that imports have had 
the same narrative as exports. Prices played a smaller role in the initial decline for imports (albeit on the export 
side the price decline was entirely due to oil) and accordingly quantities played a larger role on the import side. 
The second difference is that as late as May 2021, import prices were below the 2019 average level. This is 
noticeably different from the export side where prices have been above the 2019 average level since 
December 2020—6 months earlier than imports. Lastly, import quantities were slightly above the 2019 average 
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level in October 2021—albeit essentially no different from the pre-pandemic level. This still differs markedly 
from the export side where quantities were a significant drag on growth. 

Figure 6: Price and quantity contribution to the growth of import value compared to 2019 

 

Below, table 2 has the summary statistics for the individual components throughout the pandemic. For 
consistency, the same time periods are used, but based off of the contributions to import growth in figure 6, 
their isn’t a clear change in trend that emerges after January 2021. 

Table 2: Summary statistics of components throughout the pandemic 

Quantities Dates 

Unweighted 
mean 
change 

Median 
change 

Number of 
prod. that 
declined 

Number of 
prod. that 
increased 

HHI of 
CTGs 

Pandemic decline 2019—May-20 -14.1% -19.3% 77 22 0.10 

Pandemic recovery May-20—Jan-21 77.0% 22.7% 19 80 0.10 

2021 Jan-21—Oct-21 20.0% 0.8% 46 53 0.08 

Full pandemic period 2019—Oct-21 1.9% 3.7% 38 61 0.05 

Prices       

Pandemic decline 2019—May-20 0.4% 2.6% 37 62 0.24 

Pandemic recovery May-20—Jan-21 3.2% -2.9% 60 39 0.18 

2021 Jan-21—Oct-21 12.2% 6.4% 23 76 0.05 

Full pandemic period 2019—Oct-21 13.8% 4.7% 33 66 0.05 

In general, the import price and quantity contributions to growth have been broad-based throughout the 
pandemic. During the pandemic decline and subsequent recovery, import price contributions were slightly 
concentrated, but given the relatively small change in prices, this number is less important to the narrative. One 
period to note is that the decline in quantities in August and September 2021 (the two purple bars below 0 
towards the right hand side in figure 6) was entirely due to a decline in autos and auto-parts. Otherwise, all 
other movements have been largely broad-based. 
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Next, figure 7 has the three series—the value, quantities, and prices—plotted with their respective counter-
factuals. One aspect that these figures show is that it is clear that prices are above trend and quantities are 
below trend—albeit only slightly. Thus, while the path taken to get to October 2021 is different than exports, 
imports has the similar—though milder—narrative to the export side that prices are up while quantities are 
down. 

Figure 7: The value, quantity, and price of imports and their counter-factuals 
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5.  Impact of export and import prices on the Canadian economy 

There are two reasons why export and import prices are important for the Canadian economy. The first is 
that both export and import prices are eventually passed through to domestic prices. If Canadian exporters are 
price takers then the mechanism is relatively straightforward. When the global price increases, then it is more 
profitable for exporters to sell their goods on the global market rather than the domestic market. Thereafter, the 
domestic market adjusts to the new world price. Likewise, when the global price falls, goods should become 
cheaper in the domestic market. The mechanisms are more complicated if Canadian exporters are price setters 
rather than price takers, but in general, higher export prices are associated with higher domestic prices. While 
there is not much of a correlation between export prices and consumer prices, figure 8 shows that industrial 
prices, as measured by the industrial producer price index (IPPI), and export prices move nearly one-for-one. 
Consumer price inflation has made headlines recently by being at their highest point since the 1990’s and close 
to 5%. However, industrial price inflation is actually much higher and as industrial prices rose 12.4% year-over-
year as of October. 

Figure 8: Export prices excluding oil and IPPI excluding energy 9 

 

Import prices also have a positive correlation with Canadian domestic prices. When the global price of 
imports increase, Canadians and Canadian firms either have to pay the new global price for those goods, 

                                                      
9 Industrial prices including energy increased 16.7% year-over-year, but energy components are normally excluded 
when performing analysis for various reasons. 
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substitute to a domestic supplier, or use a substitute good. With only mild economic assumptions, in each case 
the price paid for the goods increases. As seen in figure 9, compared to export prices and industrial prices, 
import prices and consumer prices have had a much milder increase in the past year.  

Figure 9: Import prices excluding oil, the IPPI excluding energy, and CPI goods excluding energy 

 

Import prices appear to only have a middling correlation with both consumer prices (as measured by the 
consumer price index) and industrial prices. Importantly, this does not mean the import prices do not affect 
domestic prices. Import prices must eventually be passed through to domestic prices. What it means is that 
there are factors other than import prices that go into determining domestic prices. While this statement may 
seem trivial, it highlights the tightness of the correlation between industrial prices and export prices in figure 8. 
Not only do export prices and domestic industrial prices move together, but there doesn’t appear to be much 
room for other factors to play a role in determining industrial prices. Perhaps the tight correlation is expected as 
merchandise exports are a subset of industrial production whereas only about 25% of CPI goods are 
imported.10 11 While two graphs is insufficient evidence to make any broad claims about the price determination 
in the Canadian economy, they are suggestive of a tight mechanism. 

The second reason why trade prices matter is the price of exports relative to the price of imports, known as 
the terms of trade. If the price of exports increases faster than the price of imports, a terms of trade 
appreciation, then Canadians are able to consume more imports for the same quantity of exports. In other 
words, holding export quantities constant, a terms of trade appreciation leads to an increase in utility for 
Canadians. Conversely, if the price of imports increases faster than the price of exports, a terms of trade 
depreciation, then Canadians must reduce consumption of imports—resulting in a decrease in utility—or export 
a higher quantity to compensate for the lower prices. Figure 10 has the official terms of trade from the National 
accounts (at a quarterly basis) as well as the terms of trade implied by the monthly merchandise price series 
used in this paper. 12 

 

 

                                                      
10  Brouillette, D., & Savoie-Chabot, L. (2017). Global Factors and Inflation in Canada (No. 2017-17). Bank of Canada. 
11 If it’s the case that most Canadian industrial production are in tradeable goods, than it could be expected for the 
law of one price to hold which would explain the tight correlation. 
12 Statistics Canada. Table 36-10-0105-01 Gross national income and gross domestic income, indexes and related 
statistics, quarterly. 
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Figure 10: Canada’s terms of trade 

 

The calculated and official data tell identical stories. Canada’s terms of trade deteriorated half-way through 
the 2010’s, corresponding to the decrease in the price of oil, before partially rebounding in the latter half of the 
decade. During the pandemic, export prices fell more than import prices, before export prices came roaring 
back. According to the official statistics, the terms of trade in the second quarter of 2021 was at the highest 
level since the second quarter in 2008, and the second highest level ever. Complicating the narrative is that 
export quantities have not stayed constant; regardless, the current trade prices by themselves are good for 
Canadians—each unit of exports is able to buy more imports.  

6. Conclusion 

This paper has explored how trade prices and quantities have changed over the course of the COVID-19 
pandemic. In value terms, merchandise exports have rebounded from the pandemic dip experienced at the 
start of the pandemic and are 13% above pre-pandemic levels. However, this is the product of export prices 
being 21% above their pre-pandemic level and export quantities being 6% below their pre-pandemic level. The 
increase in export prices and decrease in export quantities is not the consequence of any good in particular, 
but rather are broad based. Importantly, the high prices and low quantities are not a continuance of the initial 
pandemic drop—both of these trends only emerged in 2021. The import side is milder, prices are 5% above 
pre-pandemic levels, while import quantities are roughly equal to their pre-pandemic level. 

Export prices have increased more than import prices, leading to a terms of trade appreciation and one of 
the highest terms of trade levels ever. This is a net benefit as Canadians can consume more imports while 
producing the same amount of exports. Increasing import prices raises the price for Canadian consumers and 
businesses—however, the correlation is only mild suggesting that factors other than import prices play 
important roles for determining domestic prices. Export prices, on the other hand, have a tight correlation with 
industrial prices suggesting that when world prices for Canadian exports increase, Canadian industrial prices 
increase almost the same amount. 
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7. Appendix 1: Largest contributions to growth 

Table 3: Largest contribution to growth for export quantities 

2019-May 2020 May 2020-October 2021 2019-October 2021 

Amount Product Amount Product Amount Product 

-22% total 21% total -6.2% total 

Largest positive contributions     
0.3 p.p. pharmaceutical 6.2 p.p. cars and light trucks 0.8 p.p. crude oil/bitumen 

0.3 p.p. wheat 3.4 p.p. auto parts 0.6 p.p. iron & steel products 

0.2 p.p. 
fruit/nuts/vegetables
/pulses 

3.2 p.p. 
crude oil and 
bitumen 

0.4 p.p. 
miscellaneous goods 
and supplies 

0.2 p.p. other crop products 1.3 p.p. iron & steel products 0.4 p.p. pharmaceutical 

0.1 p.p. 
intermediate food 
products 

0.7 p.p. potash 0.3 p.p. 
iron ores and 
concentrates 

0.1 p.p. canola  0.7 p.p. other machinery 0.3 p.p. other food products 

0.1 p.p. electricity 0.6 p.p. 
iron ores and 
concentrates 

0.3 p.p. potash 

0.1 p.p. asphalt 0.5 p.p. other food products 0.3 p.p. other crop products 

0.1 p.p. copper ores 0.5 p.p. 
medium/heavy 
trucks 

0.3 p.p. plastic resins 

0.1 p.p. animal feed 0.5 p.p. 
miscellaneous goods 
and supplies 

0.2 p.p. 
electronic and 
electrical parts 

Largest negative contributions     

-8.3 p.p. cars and light trucks -1.0 p.p. wheat -3.5 p.p. cars and light trucks 

-2.7 p.p. auto parts -0.9 p.p. precious metals -0.9 p.p. precious metals 

-1.7 p.p. 
crude oil and 
bitumen 

-0.7 p.p. 
refined energy 
products 

-0.7 p.p. 
refined energy 
products 

-0.9 p.p. other machinery -0.4 p.p. 
fruit/nuts/vegetables
/pulses 

-0.5 p.p. aircraft parts 

-0.7 p.p. aircraft parts -0.3 p.p. electricity -0.5 p.p. wheat 

-0.7 p.p. 
medium/heavy 
trucks 

-0.3 p.p. 
intermediate food 
products 

-0.4 p.p. other machinery 

-0.6 p.p. 
balance of payments 
adjustments 

-0.2 p.p. copper ores -0.3 p.p. 
balance of payments 
adjustments 

-0.4 p.p. 
lubricants/other 
petroleum products 

-0.2 p.p. 
nickel and nickel 
alloys 

-0.3 p.p. 
medium/heavy 
trucks 

-0.4 p.p. 
boats/transportation 
products 

-0.1 p.p. 
special transactions 
trade 

-0.3 p.p. 
boats/transportation 
products 

-0.4 p.p. 
furniture and 
fixtures 

-0.1 p.p. 
machinery and 
equipment 

-0.3 p.p. aircraft 
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Table 4: Largest contribution to growth for export prices 

2019-May 2020 May 2020-October 2021 2019-October 2021 

Amount Product Amount Product Amount Product 

-12% total 37% total 21% total 

Largest positive contributions     

1.3 p.p. precious metals 19 p.p. crude oil/bitumen 5.0 p.p. crude oil/bitumen 

0.4 p.p. meat products 2.0 p.p. natural gas 1.4 p.p. 
lumber and other 
sawmill products 

0.2 p.p. fruit/nuts/vegetables 1.8 p.p. coal 1.4 p.p. natural gas 

0.2 p.p. 
balance of payments 
adjustments 

1.5 p.p. 
lumber and other 
sawmill products 

1.3 p.p. coal 

0.2 p.p. wheat 1.2 p.p. 
refined energy 
products 

0.9 p.p. 
aluminum and 
aluminum alloys 

0.2 p.p. other food products 1.2 p.p. aluminum/alloys 0.7 p.p. precious metals 

0.2 p.p. 
miscellaneous goods 
and supplies 

0.8 p.p. 
iron & steel 
products 

0.7 p.p. iron & steel products 

0.1 p.p. 
lumber and other 
sawmill products 

0.8 p.p. natural gas liquids 0.6 p.p. 
intermediate food 
products 

0.1 p.p. 
iron ores and 
concentrates 

0.7 p.p. 
intermediate food 
products 

0.5 p.p. 
waste and scrap of 
metal 

0.1 p.p. aircraft 0.7 p.p. 
waste and scrap of 
metal 

0.5 p.p. 
balance of payments 
adjustment 

Largest negative contributions     

-12.1 p.p. crude oil/bitumen -0.7 p.p. precious metals -0.2 p.p. pharmaceutical 

-0.9 p.p. 
refined energy 
products 

-0.3 p.p. pharmaceutical -0.1 p.p. 
electronic and 
electrical parts 

-0.4 p.p. 
lubricants/other 
petroleum products 

-0.1 p.p. aircraft parts -0.1 p.p. auto parts 

-0.4 p.p. natural gas -0.1 p.p. aircraft -0.1 p.p. 
fabric, fibre/ 
yarn/leather 

-0.2 p.p. coal -0.1 p.p. medical machinery 0.0 p.p. 
computers and 
computer parts 

-0.2 p.p. pulp and paper -0.1 p.p. auto parts 0.0 p.p. aircraft parts 

-0.2 p.p. asphalt -0.1 p.p. 
other food 
products 

0.0 p.p. aircraft 

-0.2 p.p. plastic resins -0.1 p.p. 
electronic and 
electrical parts 

0.0 p.p. medical machinery 

-0.2 p.p. natural gas liquids -0.1 p.p. 
fabric, fibre/ 
yarn/leather 

0.0 p.p. alcoholic beverages 

-0.2 p.p. aluminum/alloys -0.1 p.p. computers/parts 0.0 p.p. tires 
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Table 5: Largest contribution to growth for import quantities 

2019-May 2020 May 2020-October 2021 2019-October 2021 

Amount Product Amount Product Amount Product 

-29% total 41% total 0.2% total 

Largest positive contributions     

2.2 p.p. precious metals 
12.3 
p.p. 

cars and light trucks 0.9 p.p. 
miscellaneous 
goods and supplies 

0.6 p.p. 
carpets, other textile 
prod 

4.9 p.p. auto parts 0.8 p.p. 
special transactions 
trade 

0.4 p.p. 
other metal ores and 
concentrates 

2.4 p.p. 
clothing, footwear and 
accessories 

0.5 p.p. precious metals 

0.4 p.p. 
semi-finished non-
ferrous metals 

1.7 p.p. 
audio & video 
equipment 

0.5 p.p. 
computers and 
parts 

0.2 p.p. pharmaceutical 1.7 p.p. medium/heavy trucks 0.5 p.p. pharmaceutical 

0.1 p.p. parts of rail roll stock 1.5 p.p. 
refined energy 
products 

0.3 p.p. 
electrical 
components 

0.1 p.p. computers and parts 1.3 p.p. 
miscellaneous goods 
and supplies 

0.3 p.p. cars and light trucks 

0.1 p.p. 
nuclear fuel and other 
energy products 

1.3 p.p. 
parts for machinery & 
equipment 

0.3 p.p. 
electronic and 
electrical parts 

0.1 p.p. 
fertilizers, pesticides & 
other chemicals 

1.2 p.p. 
special transactions 
trade 

0.3 p.p. appliances 

0.1 p.p. alcoholic beverages 1.2 p.p. electrical components 0.3 p.p. medical equipment 

Largest negative contributions     

-8.4 p.p. cars and light trucks -2.4 p.p. precious metals -2.0 p.p. auto parts 

-5.4 p.p. auto parts -0.8 p.p. 
other metal ores and 
concentrates 

-1.0 p.p. 
crude oil and 
bitumen 

-1.5 p.p. medium/heavy trucks -0.7 p.p. carpets, other textile -0.8 p.p. aircraft parts 

-1.4 p.p. 
clothing, footwear and 
accessories 

-0.5 p.p. 
semi-finished non-
ferrous metals 

-0.4 p.p. other machinery 

-1.4 p.p. 
refined energy 
products 

-0.3 p.p. parts of rail roll stock -0.3 p.p. 
iron & steel 
products 

-1.2 p.p. other machinery -0.3 p.p. 
fertilizers, other 
chemicals 

-0.3 p.p. 
refined energy 
products 

-1.2 p.p. aircraft parts -0.1 p.p. other food products -0.3 p.p. 
medium/heavy 
trucks 

-1.2 p.p. 
audio/video 
equipment 

-0.1 p.p. crude oil/bitumen -0.3 p.p. aircraft 

-0.9 p.p. crude oil and bitumen -0.1 p.p. alcoholic beverages -0.3 p.p. 
lubricants/other 
petroleum products 

-0.8 p.p. 
parts for machinery & 
equipment 

-0.1 p.p. 
dyes and pigments, 
and petrochemicals 

-0.3 p.p. 
balance of payment 
adjustments 
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Table 6: Largest contributions to growth for import prices 

2019-May 2020 May 2020-October 2021 2019-October 2021 

Amount Product Amount Product Amount Product 

-1.2% total 6.7% total 5.4% total 

Largest positive contributions     

0.3 p.p. 
other metal ores and 
concentrates 

2.2 p.p. 
crude oil and 
bitumen 

1.1 p.p. iron & steel products 

0.3 p.p. 
waste and scrap of 
metal 

1.2 p.p. iron & steel products 0.6 p.p. 
other metal ores and 
concentrates 

0.2 p.p. cleaning products 0.8 p.p. plastic resins 0.6 p.p. plastic resins 

0.1 p.p. computers and parts 0.7 p.p. 
refined energy 
products 

0.4 p.p. 
refined energy 
products 

0.1 p.p. meat products 0.7 p.p. 
lubricants/other 
petroleum prod 

0.4 p.p. precious metals 

0.1 p.p. aircraft parts 0.5 p.p. 
semi-finished  
nonferrous metals 

0.3 p.p. 
lubricants/other 
petroleum products 

0.1 p.p. 
fruit/nuts/vegetables
/pulses 

0.5 p.p. precious metals 0.3 p.p. 
balance of payments 
adjustments 

0.1 p.p. auto parts 0.5 p.p. 
fertilizers, other 
chemical products 

0.3 p.p. 
waste and scrap of 
metal 

0.1 p.p. pharmaceutical 0.4 p.p. natural gas 0.3 p.p. fertilizers, chemicals 

0.1 p.p. other machinery 0.4 p.p. 
other metal ores and 
concentrates 

0.3 p.p. natural gas 

Largest negative contributions     

-1.9 p.p. crude oil/bitumen -0.5 p.p. cars & light trucks -0.4 p.p. cars and light trucks 

-0.4 p.p. 
semi-finished  
nonferrous metals 

-0.3 p.p. medical equipment -0.3 p.p. 
audio/video 
equipment 

-0.3 p.p. 
lubricants/other 
petroleum products 

-0.3 p.p. computers and parts -0.2 p.p. medical equipment 

-0.3 p.p. 
refined energy 
products 

-0.3 p.p. 
audio & video 
equipment 

-0.2 p.p. electrical components 

-0.2 p.p. plastic resins -0.3 p.p. 
electrical 
components 

-0.2 p.p. 
miscellaneous goods 
and supplies 

-0.2 p.p. natural gas -0.2 p.p. 
miscellaneous goods 
and supplies 

-0.2 p.p. 
computers and 
computer peripherals 

-0.2 p.p. 
fertilizers, other 
chemicals 

-0.2 p.p. pharmaceutical -0.1 p.p. 
electronic and 
electrical parts 

-0.1 p.p. precious metals -0.2 p.p. fruits/nuts/vegetable -0.1 p.p. non-metal minerals 

-0.1 p.p. iron & steel products -0.1 p.p. 
electronic and 
electrical parts 

-0.1 p.p. pharmaceutical 

-0.1 p.p. 
dyes and pigments, 
and petrochemicals 

-0.1 p.p. 
non-metallic mineral 
products 

-0.1 p.p. appliances 
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8. Appendix 2: Index numbers 

A brief description of the methodology of price and quantity indexes will be given as they are necessary to 
understand some of the arguments put forth in this paper. The basic index number problem is decomposing the 
change in value, between period t-1 and period t, into a change in quantity and a change in price. Formally: 

(1) 
𝑝𝑡⋅𝑞𝑡

𝑝𝑡−1⋅𝑞𝑡−1 = 𝑃(𝑝𝑡−1, 𝑝𝑡 , 𝑞𝑡−1, 𝑞𝑡) 𝑄(𝑝𝑡−1, 𝑝𝑡 , 𝑞𝑡−1, 𝑞𝑡)  

Where 𝑝𝑡 ⋅ 𝑞𝑡 is the inner product of the price and quantity vector and is equivalent to ∑ 𝑝𝑖
𝑡𝑞𝑖

𝑡𝑛
𝑖 . A functional 

form is then needed for either the price or quantity formula, and then the other is determined implicitly. 
Statistics Canada chooses to use the Laspeyres formula, with a base year of 2012, for the quantity index, and 
a Paasche formula for the price index. Formally: 

(2) 𝑄𝐿(𝑝2012, 𝑝𝑡 , 𝑞2012, 𝑞𝑡) =
𝑝2012⋅𝑞𝑡

𝑝2012⋅𝑞2012  

(3) 𝑃𝑃(𝑝2012, 𝑝𝑡 , 𝑞2012, 𝑞𝑡) =
𝑝𝑡⋅𝑞𝑡

𝑝2012⋅𝑞𝑡  

The problem with using the Laspeyres and Paasche indexes is that they ignore the substitution effect. The 
further away is the base year, the larger the effect tends to be. To see why this is an issue, the Laspeyres 
quantity index can be re-written as a share weighted average of quantity relatives: 

 𝑄𝐿(𝑝2012, 𝑝𝑡 , 𝑞2012, 𝑞𝑡) =
∑ 𝑝𝑖

2012𝑞𝑖
𝑡𝑁

𝑖

∑ 𝑝𝑖
2012𝑞𝑖

2012𝑁
𝑖

 

                                         =
∑ 𝑝𝑖

2012𝑞𝑖
2012 𝑞𝑖

𝑡

𝑞𝑖
2012

𝑁
𝑖

∑ 𝑝𝑖
2012𝑞𝑖

2012𝑁
𝑖

 

(4)                                        = ∑ 𝑠𝑖
2012 ∗

𝑞𝑖
𝑡

𝑞𝑖
2012

𝑁
𝑖                 𝑤ℎ𝑒𝑟𝑒 𝑠𝑖

2012𝑖𝑠 𝑡ℎ𝑒 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑖′𝑠 𝑠ℎ𝑎𝑟𝑒 𝑜𝑓 𝑡𝑟𝑎𝑑𝑒 𝑣𝑎𝑙𝑢𝑒 𝑖𝑛 2012 

Using 2012 shares of trade to calculate trade effects in 2021 could lead to misleading results. For example, 
crude oil and bitumen had a 15.6% share of Canadian exports in 2012; by 2019, the share had dropped to 
14.1%. By using the 2012 share, the index would be overstating the effect crude oil played on quantities, while 
understating other items. Likewise the Paasche price index can be written as the current period share weighted 
harmonic mean of price relatives: 

 𝑃𝑃(𝑝2012, 𝑝𝑡, 𝑞2012, 𝑞𝑡) =
∑ 𝑝𝑖

𝑡𝑞𝑖
𝑡𝑁

𝑖

∑ 𝑝𝑖
2012𝑞𝑖

𝑡𝑁
𝑖

 

                                            = (
∑ 𝑝𝑖

2012𝑞𝑖
𝑡𝑁

𝑖

∑ 𝑝𝑖
𝑡𝑞𝑖

𝑡𝑁
𝑖

)
−1

 

                                            = (
∑

𝑝𝑖
2012

𝑝𝑖
𝑡 𝑝𝑖

𝑡𝑞𝑖
𝑡𝑁

𝑖

∑ 𝑝𝑖
𝑡𝑞𝑖

𝑡𝑁
𝑖

)

−1

 

(5)                                             = (∑
𝑝𝑖

2012

𝑝𝑖
𝑡 𝑠𝑖

𝑡𝑁
𝑖 )

−1
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In order to provide more relevant results to 2020, the base year was changed from 2012 to 2019. 
Compared to the regular price and quantity indexes, the rebased values are different, although highly 
correlated as expected, as seen in figure 11. One lingering issue is that the series are not completely rebased 
to 2019. In the construction of price and quantity indices there are two stages of aggregation. The first is taking 
the raw data (that is, the actual prices and actual quantities sold of various goods) and aggregating using an 
elementary index that does not use basket weights. We do not have access to this data. This is not an issue in 
and of itself. However, the issues arises once weights are introduced. For the first series, the most detailed 
category available is “live animals”. This by itself would require some preliminary aggregation from the 
elementary indexes. For example, some combination of all live animal exports combine to make this series. 
This is the problem, the weights to create the most detailed level available are not available and thus cannot be 
updated to 2019. So the underlying components will still be using outdated shares. Regardless, updating the 
weights where possible is likely still an improvement from the default Statistics Canada calculations. 

Figure 11: Comparison of different base year in the export series 

 

 

9. Appendix 3: Generating the counter-factuals  

As mentioned in the body of the paper, the counter-factuals and confidence intervals were generated using 
an ARIMA model over the time period January 2010-December 2019. The procedure to select the appropriate 
ARIMA closely followed the Hyndman-Khandakar algorithm.13 First, all series were converted transformed by 
their natural log. Next, using both the augmented Dickey-Fuller test and the KPSS test, all series were 

                                                      
13 Hyndman, R. J., & Khandakar, Y. (2008). Automatic time series forecasting: the forecast package for R. Journal of 
statistical software, 27(1), 1-22. 
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determined to be stationary after the first-difference.14 15 16 Next 16 ARIMA estimations were run for each 
series, all specified using I(1) data. Allowing the auto-regressive term to vary between 0 and 3, and allowing the 
moving-average component to vary between 0 and 3, and all combinations thereof. The models were 
compared using Akaike's Information Criterion with small-sample correction (or AICc).17 Next, the parameter of 
each model was examined for unit roots. If any of the AR terms, the sum of the AR terms, any of the MA terms, 
or the sum of the MA terms, was exactly equal to 1 or -1, the model was rejected as having a unit-root, and the 
next best model (based on the AICc) was selected. That model was then checked for unit roots. This 
proceeded until one of the models didn’t show any signs of unit roots. The linear forecast and confidence 
interval was then generated using the forecast package in R on the appropriate ARIMA model.18 19 The last 
step was to de-log and graph the series and confidence intervals. 

The following ARIMA models were selected: 

Export values: (0,1,0) 

Export prices: (1,1,1) 

Export quantities: (0,1,3) 

Import values: (0,1,1) 

Import prices: (2,1,0) 

Import quantities: (0,1,1) 
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