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Abstract 

During the COVID-19 pandemic, real consumption and real gross fixed capital formation (GFCF) grew at 
a stronger pace than real gross domestic product (GDP). Typically, real consumption and real GFCF are 
expected to progress similarly to real GDP, making the pandemic period unusual. This article illustrates 
how examining real income rather than real production can address this paradox. Specifically, the roles 
of changes in production (the use of capital, labour and multifactor productivity to produce real GDP) and 
changes in non-production sources of real income growth (the trading gain and net income from abroad) 
are examined. The results show that the terms of trade were a major source of real income growth that 
supported consumption and GFCF beyond what changes in production would suggest. 
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The COVID-19 pandemic affected the Canadian economy in numerous ways, one of which was changing 
the relationship between growth in production, and changes in real consumption and real gross fixed 
capital formation (GFCF). Generally, changes in real economic production (output), as measured by real 
gross domestic product (GDP), and changes in real income (the purchasing power of that output), as 
measured by real gross national income (GNI),1 tend to be fairly similar over time. As a result, real 
consumption or real GFCF typically tend to follow real GDP because it is the main source of changes in 
the ability of Canadians to buy consumption or investment goods. 

However, periodically, real GNI growth decouples from real GDP growth for short periods of time because 
of large terms of trade changes.2 This occurred during the commodity boom of the early 2000s and again 
during the pandemic.3 When large swings in the terms of trade occur, growth in real consumption or real 
GFCF will not be aligned with changes in real production. From the fourth quarter of 2019 to the third 
quarter of 2022, Canada’s terms of trade improved markedly so that, while real GDP increased by 3.0%, 
real GNI increased by 7.3% (Chart 1). Over the same period, real consumption rose by 4.3%, while real 
GFCF initially rose strongly only to flatten out after the middle of 2021.   

 

 

  

 
1. Real gross domestic income (GDI) and real GNI are both deflated using a final domestic expenditure deflator and move 

closely over time. Real GDI reports on the aggregate change within Canada’s borders, while real GNI reports on what 
happens to Canadians, their firms and their governments. The difference is that real GNI includes an adjustment for 
international income remuneration. As a result, real GNI corresponds to the income Canadians, their firms and their 
governments have for making purchases or saving. Real GNI is therefore more aligned with the notion of material well-being 
and is used for analysis here. 

2. See Baldwin and Macdonald (2012) for a discussion of the effect of periodic terms of trade fluctuations in Canada from 1870 
on. 

3. See Macdonald (2008, 2010) and Francis (2008) for a discussion of the terms-of-trade-derived real income gains during the 
commodity boom of the 2000s. 
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Measuring real income 

Changes in the real income (real GNI) of a trading economy such as Canada’s stem from three sources—
changes in real production (real GDP), relative price changes (primarily the terms of trade) and changes 
in net international income flows. Real GDP is a measure of production based on the use of capital and 
labour to transform inputs into outputs. It is calculated using production prices to create real values.4 In 
an economy that does not trade, real production and the prices that consumers, businesses and 
governments face would be equal, and, therefore, real GDP and real GNI would be equal. 

However, once an economy opens to trade, differences can arise between prices related to production 
and prices paid for consumption and real GFCF. For Canada, this generally occurs when raw materials 
(e.g., oil, lumber, wheat) are traded for consumer and investment products (e.g., clothing, computers, 
machinery, motor vehicles).5 Changes in the prices of raw materials relative to the prices for consumer 
and investment products can potentially create an effect called a trading gain that captures this relative 
price change. The trading gain comprises an effect from changes in the terms of trade (the price of 
exports relative to the price of imports) and an effect from changes in the relative prices of traded to non-
traded commodities (referred to as a real exchange rate effect).6 When these relative prices change, they 
can raise (or lower) real GNI growth relative to real GDP growth as the economy is better (or worse) able 
to transform its outputs into consumption and investment products. 

Additionally, when an economy participates in the global economy, it engages in and receives 
international investments, and it sends and receives international workers’ compensation for their efforts. 
The international investments can be portfolio investments or foreign direct investments. The investments 
create incomes that can be repatriated, and international workers may return money to their home 
countries from income they earn abroad. These effects create income flows referred to as net income 
from abroad, and they can raise or lower real income growth relative to real GDP. 

  

 
4. For a discussion of how to measure real GDP and real GNI, see SNA et al. (2008) and Macdonald (2010).  
5. See Baldwin and Macdonald (2012) for a discussion of Canada’s trade pattern and how it relates to real income. 
6. The effects of changes in the real exchange rate are not as intuitively straightforward as those of changes in Canada’s terms 

of trade because the effects depend on the relative price change as well as the net export balance. However, their influence 
can be felt strongly at certain points in time.   

 As a general rule, the real exchange rate declines as productivity growth (and its associated relative price declines) is more 
prevalent for goods than for services. Over long periods, agriculture and manufacturing have been the major sources of 
productivity growth, and these products constitute an important share of global trade. However, periodically, events disrupt 
the global trading system, leading to an increase in the relative price of traded goods. This occurs, for example, around 
periods of conflict such as the Second World War and around the oil shocks of the 1970s. For Canadians, these disruptions 
led to periods of difficult changes to consumption and investment patterns. 
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Production drives real income growth over long periods 

In Canada, over long periods, the single largest source of real income growth is production. From the first 
quarter of 1990 to the fourth quarter of 2019, real GNI increased at a quarterly annualized rate (QAR) of 
2.6%, with 2.4 percentage points of that growth coming from increases in real GDP. Increases in real 
GDP are the result of increasing inputs into the production system (capital and labour) and from 
increasing multifactor productivity (MFP).7 Non-production sources of growth can make important 
contributions in particular periods, but these are typically partially offset in later periods (Baldwin and 
Macdonald 2012). 

Contrary to the long-term trend, increases in non-production components of real income growth over the 
pandemic, particularly the terms of trade, were the major drivers of rising real incomes (Table 1). Real 
production grew from the fourth quarter of 2019 to the third quarter of 2022 because of increases in labour 
input and capital input, but MFP growth was near 0 (Table 1). As a result, increases in the use of capital 
and labour accounted for about half of real income growth, while the economy was not able to increase 
the efficiency of production. This is consistent with a situation where COVID-19-related disruptions 
affected the ability of the economy to function smoothly. 

 

 
7. Productivity can be measured based on the efficiency with which a particular input is used (e.g., labour productivity) or based 

on the efficiency with which all inputs are combined. The latter is referred to as MFP, which is the most complete measure 
of productivity available.  

 MFP is ideally measured using GDP at basic prices for the business sector with a quality-adjusted measure of labour input 
and capital services used to represent the flow of labour and capital into the economy. These measures are not available on 
a quarterly frequency. Annual estimates will not be available for 2022 for several years.  

 The MFP calculation reported here is based on GDP at market prices and uses hours worked and the total geometrically 
depreciated capital stock as the measures of labour input and capital input. Total economy GDP at market prices is used as 
the starting point because it aligns with the real GNI concept that embodies changes in production with other factors for real 
income growth. It also focuses on total economy activity, which is important over the pandemic because public sector activity 
(health care, education, public administration) was affected differently from the business sector. In terms of measurement, 
GDP at basic prices and GDP at market prices are very similar, but theoretically differ by the effect of taxes less subsidies 
on products. Their deflators can also differ because of methodological differences. As a result, the quarterly growth rates 
can differ by small amounts, but these average out over time so that the difference across several quarters would be 
minimized.  

 For the input measures, hours worked and quality-adjusted labour input are also similar, as are capital services and the 
capital stock. When differences arise, they tend to be because hours worked underestimates quality-adjusted hours worked 
(because of rising education levels in the workforce) and capital stocks tend to underestimate capital services (because of 
long-term shifts to computer and high-tech capital assets). In both cases, the changes over the course of the pandemic are 
likely to be minimal since the period examined is just over two years, which is not long enough for changes in education 
levels or changes in capital composition to greatly affect estimates. Moreover, to the extent that capital and labour inputs are 
underestimated, this would lead to an overestimate of MFP growth, the implication being that the productivity loss over the 
pandemic is larger than the current estimate. 

2019 Q4 to 2022 Q3 Percentage points

Real gross national income 2.60

Contribution to growth from real gross domestic product 1.08

Contribution to growth from labour input 0.49

Contribution to growth from capital input 0.66

Contribution to growth from multifactor productivity -0.06

Contribution to growth from trading gain 1.66

Contribution to growth from terms of trade 1.63

Contribution to growth from real exchange rate 0.04

Contribution to growth from net income from abroad -0.06

Table 1 

Contributions to real gross national income growth by source 

Note: Values may not sum because of rounding.

Source: Statistics Canada.
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In addition to the pandemic-related disruptions, the shift in the composition of investment in the Canadian 
economy from more productive business sector assets such as machinery and equipment towards the 
housing stock also affected growth in MFP. From the fourth quarter of 2019 to the first quarter of 2022, 
business GFCF in machinery and equipment rose 1.2% at a QAR, while business GFCF in non-
residential structures declined 1.8% at a QAR, but residential construction increased 7.0% at a QAR. 
This pattern reversed itself as interest rates rose over the summer and fall of 2022, leading to a decline 
of 23.9% at a QAR for housing investment, while building investment (+12.7% at a QAR) and machinery 
and equipment (+6.6% at a QAR) increased. Overall, this means that, compared with the start of the 
pandemic, the Canadian capital stock is providing relatively more benefits to homeowners and relatively 
fewer benefits to businesses. Since the housing stock is not as productive as the business sector capital 
stock, all else equal, the total capital stock is not as productive as before the pandemic, even though 
there is more capital available. 

Trading gains are a major source of real income growth over the pandemic 

While production essentially returned to pre-pandemic levels by the first quarter of 2022, this was not the 
case for the non-production components of real income growth—the trading gain and net income from 
abroad. Net income from abroad decreased marginally from the fourth quarter of 2019 to the third quarter 
of 2022, lowering real income growth by 0.06 percentage points per quarter. Canada’s trading gain, 
however, rose sharply as a result of rising commodity prices, especially energy commodities. From the 
fourth quarter of 2019 to the third quarter of 2022, the trading gain contributed 1.66 percentage points 
per quarter to real income growth and was a major source of real GNI growth during this period (Table 
1).   

Canada’s trading gain is primarily the result of terms of trade changes, which move similarly to commodity 
prices over time (Chart 2). By the first quarter of 2022, the terms of trade had increased significantly, 
raising real GNI compared with immediately before the pandemic. And while recent declines have 
unwound some of these gains, the terms of trade are still elevated compared with before the pandemic. 
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Conclusion 

In the Canadian economy, as of the third quarter of 2022, real income growth has outpaced real GDP 
growth since the fourth quarter of 2019. Over this period, the efficiency of production in the economy 
stagnated as capital and labour were added into the economy but without a corresponding increase in 
MFP. Given the issues in global supply chains and global logistics, improvements to efficiency will take 
time to work out. Firms will also require time to determine how best to use the remote work capabilities 
that were put in place during the pandemic. The latter challenges require changes to organizational 
structures and workplace cultures, and it is not clear what the short- and medium-term impacts of these 
changes will be.   

Since the onset of the pandemic, major gains in real income have come from the terms of trade. 
Improvements in the terms of trade supported rising consumption and the initial bounce back in GFCF, 
but these are known to be volatile since commodity price movements can be significant and rapid. 
Therefore, there remains uncertainty about the permanence of the real income gains as the war in 
Ukraine continues to affect commodity markets and the global economy digests the recent increases in 
interest rates.  
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