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Abstract

This paper makes use of both output and income statistics derived from the System of National
Accounts to examine performance in the three North American countries. In doing so, the paper
follows recommendations contained in the System of National Accounts 1993 (SNA 1993) for
calculating aggregate real income statistics such as gross national income (GNI) and gross
national disposable income (GNDI) rather than aggregate real gross domestic product (GDP), in
order to demonstrate the utility of alternate measures for analyzing aggregate economic
performance and the standard of living. To move from estimates of GDP to estimates of GNI
and GNDI, adjustments are made for changes in relative prices, referred to as a “trading gain”
(the combined effect of changes to the terms of trade and changes in the ratio of traded goods
prices to non-traded goods prices), and for current account entries other than the trade balance.

The paper compares real output and income measures for Mexico, the United States, and
Canada. Differences between the GDP and GNDI estimates illustrate the extent to which non-
production factors, such as relative price changes, can influence the economic performance of a
nation, either as compared to that of other nations or in terms of a nation’s ability to purchase
the goods and services its citizens consume. They also illustrate the benefit of using more than
one measure when comparing economic performance across countries.

Keywords: aggregate income, terms of trade, real income, balance of payments
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Executive summary

This paper makes use of both output and income statistics derived from the System of National
Accounts to examine performance in the three North American countries. In doing so, the paper
follows recommendations contained in the System of National Accounts 1993 (SNA 1993) for
calculating aggregate real income statistics such as gross national income (GNI) and gross
national disposable income (GNDI) rather than aggregate real gross domestic product (GDP), in
order to demonstrate the utility of alternate measures for analyzing aggregate economic
performance and the standard of living.

The paper uses Organization for Economic Co-operation and Development (OECD) data to
compare commonly employed metrics like labour productivity and real GDP per capita with real
income measures that some may argue are more closely associated with well-being.
Specifically, the SNA 1993 metrics of real gross domestic income (GDI) per capita, real GNI per
capita, and real GNDI per capita are examined. The real income metrics include adjustments for
relative prices of traded goods and current account transactions outside of the trade balance.
The latter are income flows for primary incomes associated with production across jurisdictional
boundaries and for international income transfers.

The comparison of the real income metrics with more traditionally examined real GDP per capita
and/or labour productivity shows that conclusions about the relative performance of these three
North American economies are sensitive to the measures adopted:

e Economic downturns and recoveries can be more pronounced than real GDP metrics
imply. For example, in Mexico, the 1984 balance-of-payments crisis led to an average
annual reduction of real GDP per capita of 1.3% between 1981 and 1986. Real GNDI
per capita, which incorporates terms-of-trade changes and income flows in the balance
of payments, declined at an average annual rate of 2.9%, a rate more than twice that for
real GDP per capita. During the subsequent recovery in Mexico, between 1987 and
1990, real GDP per capita grew at an average annual rate of 0.4%, while real GNDI per
capita grew at 1.3%.

e Perceptions about the progress of nations can be affected by the metric employed. After
2000, Canada’s labour productivity growth lagged that of the United States, while real
GDP per capita progressed at about the same rate in the two countries. On the basis of
GNDI per capita, Canadian real income grew significantly faster than real income in the
United States over this period.
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1 Introduction

The Report by the Commission on the Measurement of Economic Performance and Social
Progress (Stiglitz-Sen-Fitoussi report) (2009) highlights the difficulties that statistical systems
face when producing measures of economic activity. As the report emphasizes, there is no one-
size-fits-all measure that can be employed for examining all the facets of society that interest
social scientists and policy makers. Nor is it straightforward to aggregate diverse statistics on,
for example, market activity, non-market activity, health status, and education outcomes into a
single, easily interpreted aggregate variable.

The current measurement system embodied in the System of National Accounts 1993 (SNA
1993) (Inter-Secretariat Working Group on National Accounts 1993) is geared to measuring
market-based transactions. With the exception of a few sectors (notably owner-occupied
dwellings), measures of gross output, intermediate inputs, and, therefore, gross domestic
product (GDP), are based on statistical surveys, administrative sources, and censuses. Basing
the measurement system on verifiable data reduces the extent to which estimates of economic
aggregates can be arbitrarily adjusted by statistical agencies and produces measures of
economic activity that correspond closely to the variables that decision makers in central banks
and finance departments need. As the Stiglitz-Sen-Fitoussi report (2009) argues, however, the
measures of GDP necessary for fiscal and monetary policy will not necessarily correspond to
the experiences of individual citizens.

Nevertheless, basing measurement on market-based activity does not diminish the usefulness
of the SNA 1993 for analyzing the progress of nations. The SNA outlines a complex set of
interactions that go beyond GDP and encompass savings and investment activities, wealth
accumulation, and the balance of payments. The Stiglitz-Sen-Fitoussi report (2009) can make it
seem that entire new measurement systems are necessary, while the reality is that many of the
recommendations about economic data contained in the Stiglitz-Sen-Fitoussi report can be met,
or the first steps can be taken, with data already collected for the purposes of measuring
national income in the SNA framework. Measures of household wealth accumulation and of
gross and net saving and methods to include terms-of-trade adjustments are all present.
However, these metrics are not as widely known or discussed as GDP.

The aim of this paper is to demonstrate how using the recommendations contained in the SNA
1993 for transforming GDP measures to GNDI measures by including a terms-of-trade
adjustment and income flows in the current account can both enhance our understanding about
how economies progress and increase the utility of the data collected for measuring GDP. The
current measurement system can be used to produce measures of real income that come closer
to the notion of welfare in that they correspond to changes in the utility or well-being of a
representative agent rather than to changes in an economy’s production function. While these
real income measures do not address the distribution of income, they can provide important
information on aggregate economic performance beyond production-based GDP measures.
Moreover, because the SNA 1993 recommends that real income adjustments be derived from
estimates used to calculate current production-based measures, they can be readily produced
from existing data. The remainder of this paper outlines the recommendations set out in SNA
1993 and then follows those recommendations by making use of publically available data from
the Organization for Economic Co-operation and Development (OECD).

The paper is organized into two distinct sections. The first half of the analysis discusses how to
move through the SNA 1993 in order to arrive at differing measures of income. It follows the
recommendations set out in Part XVI, Section K (“Measures of real income for the total
economy”), paragraphs 16.148 to 16.161, pertaining to relative price and current account
adjustments. The adjustments performed are the addition of a trading gain to capture the
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influence of the terms of trade and adjustments for net current account flows other than the
trade balance.

The second half of the analysis is divided into three parts.

The first part examines the extent to which growth in real GDP per capita differs from the growth
in aggregate measures of real per capita income in each of the three national economies under
study. The paper demonstrates that changes in per capita income yield a stronger impression of
economic performance in Canada and Mexico than do changes in per capita GDP. There is little
difference between these measures of economic performance in the United States.

The second part examines the extent to which the growth in real GDP per capita and the growth
in real income per capita are correlated with changes in final domestic demand—a basic
measure of the expenditures on goods and services in each of the national economies. The
paper finds that, for both Canada and Mexico, changes in real per capita income more closely
mirror changes in final domestic demand than do changes in per capita GDP. This suggests that
trading gains and balance of payments income flows are important for understanding changes
in domestic expenditures in small, trade-oriented economies.

Finally, the third part evaluates the implications of using real income measures when making
cross-national comparisons of economic performance. Estimates of real per capita income
growth for recent years suggest that the economic performance of Canada and Mexico vis-a-vis
the U.S. economy has been stronger than suggested by changes in GDP per capita.

2 Realincomein the System of National Accounts

The SNA 1993 contains a series of recommendations for moving from a production-based
measure of real income to a purchasing-power-based measure of real income. There are two
main adjustments that are required to do so. The first pertains to nominal income adjustments
for international income flows captured by the current account of the balance of payments; the
second relates to the deflation method for measuring real income.

2.1 Nominal income concepts

GDP is a measure of production that captures an economy’s ability to generate income through
the production process that transforms inputs into outputs. In a balanced system of national
accounts based on a set of input-output tables, this nominal income can be calculated in three
ways, and the interconnected approaches form the foundation for SNA real income
measurement.

The starting point for measuring GDP is the input-output system that lies at the core of the SNA
1993. In the input-output system, GDP is a measure of value derived by subtracting
intermediate inputs from gross output:

GDP=> pv,->. pu
J |

where v; and p; are the volumes and prices, respectively, for the J commodities produced, and
u; and p; are the quantities and prices, respectively, of the | intermediate inputs purchased by
firms.
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Gross output in the input-output system is equal to the final value of all goods and services sold
on markets by firms. The production processes that firms employ use capital and labour to
transform intermediate inputs into outputs. When intermediate inputs used in production are
netted off of gross output, the remaining balance is the income that accrues to capital and
labour—the inputs to which the SNA 1993 refers as “the primary factors of production.” As a
result, value added is equal to the income that accrues to capital and labour in each period,
which gives rise to the income approach to GDP measurement:

GDP=> w| +> rk,
M N

where |, and k, are the labour and capital inputs, respectively, and wy, and r, are their
corresponding prices.

The SNA 1993 also uses a set of matrices in its input-output system that corresponds to a set of
final expenditures by agents within an economy. This is the approach to estimating GDP most
familiar to users of National Accounts data. The final expenditure categories measure the value
of expenditures made on final goods and services by domestic and foreign agents less imports:

GDP =) p°C,+>. P\ i, +> P’ +>. P —>. p",m,
Where Z pgcoI denotes final expenditures on the set of consumption commodities q, Z p:ir

denotes final expenditures on the set of investment commodities r, Z pdg, represents final

expenditures on the set of government goods and services s, and Z:ptxxt and Zp&“mJ
correspond to the values of all exports t and imports u, respectively.

The equality between measures of GDP illustrates two key features of the SNA measurement
system. The first is that income in the system is a measure of value added. It is not a measure
of output, but a measure of production. The second is that income is equal to the final value of
sales (C+I+G+X) less purchases (M) so that the expenditures on final goods and services in an
economy are equal to the income that an economy produces. A recognition of the relationship
between expenditures, income, and value added provides the basis for real income
measurement in the SNA. The SNA sets forth a series of recommendations for adjusting GDP
for current account entries in the balance of payments and for the use of different deflation
methods that produce real income measures other than real GDP.

2.2 Income concepts

The most commonly published and discussed real income measure is real GDP. Real GDP is a
measure of the real income that an economy generates through production in terms of the
goods and services produced. This is the appropriate metric when examining production-related
phenomena like productivity growth, capacity utilization, and business cycles.

In order to move to real income measures that are more closely associated with well-being, it is
necessary to: make adjustments to the indices used to create volume measures; and to add in
international income transfers. These changes affect the underlying income concept (production
or purchasing power) and the position of an economy’s budget constraint.

The SNA 1993 refers to real “gross domestic income” (GDI) as a measure of real income that is
“derive[d] from domestic production [but] depends also on the rate at which exports may be
traded against imports from the rest of the world” (paragraph 16.152). Real GDI is a measure of
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the goods and services available to an economy for consumption and investment. It can be
interpreted as a measure of the purchasing power of real GDP. Moving from real GDP to real
GDI is equivalent to changing the focus of real income measurement from a point on an
economy'’s production possibilities frontier to a point on an economy’s utility curve (Figure 1).

Figure 1

Gross domestic product (GDP) versus gross domestic income (GDI)

CPUsz
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Note: Graphical representation of the solution to the Consumer’s Utility Maximization Problem
assuming the income the consumer has for purchasing goods is derived from the society’s
production function. The maximum income generated by the society given export prices
(Px) and import prices (Pm) occurs where the relative price of exports to imports (the terms
of trade) is tangent to the society’s production possibilities frontier.

Measures of real GDP capture the real income that is earned through production while
measures of real GDI capture what income can purchase. The GDP deflator, therefore,
accounts for all prices while the GDI deflator uses only prices for consumption and investment
by public- and private-sector agents. As a result, in an economy where export and import prices
progress at different rates, changes in real GDP and in real GDI do not have to occur at the
same rate.

GDP and GDI measure income flows produced by factors of production that reside within a
country’s borders. However, not all income accruing to a country is the result of activity within its
borders; nor is all income retained within a country. When, for example, a firm's foreign direct
investments earn profits that are repatriated, a country's income may rise while its production
may not. Similarly, when residents of an economy send money to relatives in their home
country, or when governments provide foreign aid, the income transferred abroad can increase
or decrease an economy's consumption possibilities.

By adding net primary income flows to estimates of domestic income, the SNA 1993 arrives at
an income concept referred to as “gross national income” (GNI).* Net primary income flows are
measured as payments for the use of domestic labour and capital abroad less payments to
foreigners for the use of their labour and capital in domestic production. The net primary income
flows are referred to as “net income from abroad” (NIFA).

1. GNI was formerly referred to as “gross national product,” or GNP.
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Similarly, an adjustment can be made for net current transfers, such as remittances or foreign
aid. When NIFA and net current transfers are incorporated into aggregate income
measurement, an income concept referred to as “gross national disposable income” (GNDI) is
generated. In each case, a GDI deflator can be applied to the income flows in order to generate
a volume measure.

These adjustments affect the economy's budget constraint, raising or lowering it relative to the
income produced through domestic production (Figure 2). The income transfers represent
international claims on goods and services and lead to changes in income measures where the
current account of the balance of payments, not just the trade balance, is incorporated into
income measurement.

Figure 2
Effect of a positive net transfer
iCPUs -
-PxiPm T
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Note: Graphical representation of the solution to the Consumer’s Utility Maximization Problem assuming the
income the consumer has to purchase goods is derived from the society’s production function plus an
international transfer of income. The maximum income generated by the society given export prices (Px)
and import prices (Pm) occurs where the price of exports relative to the price of imports (the terms of trade)
is tangent to the society’s production possibilities frontier. The effect of income flows to and from abroad are
then added to produced income in order to determine the level of income available to the representative
consumer.

2.3 Income calculations

Real income index calculations in this paper are based on an assumed equality between
income-based estimates of GDP and final-expenditure-based estimates. The discussion of
income estimation begins by examining different ways of adjusting a society’s budget constraint
to form different nominal estimates of aggregate income. A discussion of how nominal
measures are deflated to produce real aggregate income estimates is then provided.
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2.3.1 Nominal income aggregates

The starting point for index number derivations based on GDP is a set of inputs and outputs
from the production processes that can be divided into domestic outputs, exported outputs, and
imported inputs: N= Np+ Nx+ Ny (see for example Diewert and Morrison 1986 or Fox, Kohli,
and Warren 2002). If one assumes that these netputs can be represented by a netput vector,

Y=Y Yx: Yu )" with a corresponding price vector p=(Py, Py Py ) >0, then it is possible to
calculate GDP as their sum:

GDP=y-p 1)

The corresponding calculation from the input-output system for capital and labour incomes
delineates a vector of primary inputs (labour and capital) v=(v,...,V, ) >0 with price vector
w=(W,..., W, ) >0. As with GDP, by summing across the primary inputs, an estimate of
aggregate income is obtained:

vew=Q (2)

The SNA 1993 equates the income and expenditure estimates of GDP (aggregate income) so
that, by assuming that y and pcan be represented by indices, it is possible to write the

relationship between nominal GDP and nominal income as:
GDP = Ygpp X Pgpp =Q (3)

The equality between nominal income and the sum of domestic expenditures plus exports less
imports means that, in nominal dollars, the estimates of GDP and of GDI are equal. To move to
GNI and GNDI in open economies, net adjustments for international transfers must be made. If
one assumes that the primary factor income transfers and current transfers can be
decomposed into price and volume movements, it is theoretically possible to form commodity

(b=(b,...,b;)") and price (r =(r,,...,r;)" > 0) vectors similar to those for labour and capital. By

adjusting nominal income for NIFA and net current transfers, measures of nominal GNI and
GNDI can be calculated as:

GNI =Q+ NIFA (4)
GNDI =Q + NIFA+ NCT (5)

2.3.2 Real income aggregates

The choice of a deflator used to generate a volume from a nominal income measure will depend
on the purpose of the analysis, whether it is to track changes in the production capacity or a
broader concept of society’s welfare related to its absorption capability.

If the desire is a real production-based measure for examining something like productivity, then
deflation should account for all prices so that the resulting real measure is associated with the
process of transforming inputs into outputs. This approach yields the commonly used real GDP
measure:
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real GDP = ygp :i (6)

GDP

Measures of real GDP can then be used to measure productivity with respect to progress in the
efficiency of production. Productivity growth is typically viewed as the primary source of real
income growth in market economies, and a commonly examined measure of productivity is
labour productivity that measures real GDP per hour worked:

Labour Productivity = % (7)

Moving from production-based measures of real income to a welfare-based measure requires
the use of an alternative deflator in order to produce real income estimates measured in terms
of what can be purchased with income. Here, a deflator based on final domestic expenditures
(FDE) is employed. This choice is espoused by the SNA 1993 because it represents the
broadest index of goods and services consumed by domestic agents of an economy.

When the FDE deflator is applied to nominal GDP, the result is real GDI.

real GDI =y, Peoe = Q. (8)

fde p fde

Real GDI reflects movements in production and movements in relative prices of traded goods

and services. The relative price ratio Peoe. is referred to as a “trading gain” and represents the

pfde
gain or loss that an open economy receives when relative prices change.

Using the FDE deflator results in a difference between the GDP and GDI deflators that arises
from their respective treatments of exports and imports.? The GDP deflator applies separate
export and import deflators; this produces an implicit net export deflator. The GDI deflator
applies the same price index to imports and exports; in effect, it deflates net exports directly.

Reinsdorf (2008) illustrates that using an FDE deflator for net exports leads to a homothetic
adjustment of the trading gain across consumption and investment categories. As a result, the
trading gain is distributed across expenditures proportional to existing expenditure patterns.
Using the FDE deflator also leads to a result where the trading gain is composed of two relative
price changes (Kohli 2006a). The first is the terms of trade, which represent differential
movements in export prices and import prices. The second is the relative price of traded goods
to non-traded goods. Of the two, the terms of trade are the more important relative price for real
income growth in that their contribution to real income changes is larger than the contribution
from the relative price of traded goods to non-traded goods (Macdonald 2010). Importantly, the
FDE deflator allows for a broader set of relative price changes than do other deflator options

2. In the literature surrounding the SNA, the trading gain is derived by deflating net exports directly rather than by
using an implicit price deflator. The SNA presents several options for deflating net exports, including import
prices, export prices, an average of import and export prices, and a final domestic expenditure price index. For
discussions regarding alternative methods, see Geary 1961, Stuvel 1959, Denison 1981, Silver and Mahadavy
1989, Nicholson 1960, Courbis 1969, Kurabayashi 1971, Kohli 2006a, 2006b, and SNA 1993. Currently, the
Bureau of Economic Analysis in the United States calculates a command-basis GDP that is equivalent to the real
GDI discussed in the SNA using an import price deflator.
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discussed in the SNA 1993 (Macdonald 2007). In fact, it can be shown that the other deflator
options are constrained versions of the FDE-based trading gain.

The SNA 1993 measurement of real income applies the FDE deflator to other net income
measures in the current account. Because these are income flows without discernable
commodities, the SNA 1993 recommends using this broadly based price index. For each of the
nominal income aggregates in equations (4) and (5), the final domestic expenditure deflator is
used to produce a corresponding real income estimate. If an additive index is employed, the real
income estimates may be written as:

Q NIFA

real GNI =y, Peoe | pifa= < 4 9)
fde pfde pfde
real GNDI =y, Peoe | pifa 4 net = Q + I\”FA+ NCT (10)

fde p fde pfde pfde

3 Real income versus real GDP

Real GDP, and measures such as labour productivity derived from it, have been used as a
metric for assessing economic performance (see, for example, Hulten 2001 or Rodgers 2003).
However, movements in relative prices and changes in the current account can also have
noteworthy effects on economies. This section illustrates several features of the differences
between real income and real GDP and between real income and labour productivity.

Throughout the discussion, references to real income refer to real GNDI. The other measures of
real income (real GDI, real GNI) are presented for completeness. All calculations employ
Tornqvist indexes (Tornqvist 1936), which are additive in their log-differences. The data used for
making current account adjustments were available only in net form; this makes index number
disaggregations problematic because the balances can range from positive to negative. ldeally,
outflows and inflows should be examined separately in order to understand how differences
between the flows affect the balance. The contribution to growth calculations presented below
use the difference between real income growth rate estimates to calculate the contribution to
growth of a particular real income source. For example, the contribution to growth from the
trading gain is calculated as the difference between real GDI growth and real GDP growth. This
method is less than ideal as it illustrates only whether net income from abroad added to, or
subtracted from, real income growth but does not provide a more insightful understanding of the
reasons for the difference in the balance. Nevertheless, for the purposes of demonstrating what
can be done with currently collected National Accounts data, this method is sufficient.

The tabulations in this section are presented in the following sequence. In the first set of
tabulations, the growth in real GDP per capita is compared to different measures of the growth
in real per capita income in each of the three national economies. In recent years, changes in
real income per capita in Canada and Mexico have outpaced the growth in real GDP per capita
in these countries. Sources of real income growth are then examined—highlighting the relative
contribution of trading gains to real income growth in Canada and Mexico in different periods.

The second set of tabulations focuses on the relationship between changes in real income and
real final domestic demand—an aggregate measure of the volume of domestic expenditures on
consumption and investment commodities. For Canada and Mexico, changes in real income are
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more closely associated with movements in real final domestic demand than are changes in real
GDP.

The final set of tabulations compare the results for Canada and Mexico to those for the United
States—to obtain relative measures of the growth in real GDP per capita, real income per
capita, and labour productivity. For both Canada and Mexico, overall impressions of economic
performance depend upon the aggregate measure that is used to compare growth in these
countries relative to the U.S. economy.

3.1 Real income and real GDP

Movements in real income and in real GDP can diverge (Table 1). For the North American
economies, real GDP and real income tend to move in the same direction because changes in
production are the primary source of real income growth. However, changes in relative prices
and changes in current account activity can also be important in assessing a country's
economic performance.

Table 1

Growth by real income measure versus labour productivity growth

Growth in economic performance measures 1971 to 1981 to 1987 to 1990 to 1993 to 2001 to
1980 1986 1990 1992 2000 2007

percent

Mexico

Real gross domestic product per capita 3.3 1.3 0.4 3.2 1.8 1.9

Real gross domestic income per capita 3.7 2.6 0.7 3.8 1.9 2.3

Real gross national income per capita 3.6 3.0 1.3 4.1 1.9 2.4

Real gross national disposable income per capita 3.6 2.9 1.3 4.0 1.9 25

Labour productivity 0.1 1.5

United States

Real gross domestic product per capita 2.2 2.3 2.6 04 2.6 1.6

Real gross domestic income per capita 1.8 2.5 2.5 04 2.7 1.5

Real gross national income per capita 1.9 2.4 2.5 04 2.7 1.6

Real gross national disposable income per capita 1.9 24 2.6 0.3 2.7 1.6

Labour productivity 1.6 1.7 0.8 2.0 1.5 2.0

Canada

Real gross domestic product per capita 2.6 1.6 2.4 17 2.8 1.9

Real gross domestic income per capita 2.8 11 3.0 2.2 2.9 2.6

Real gross national income per capita 2.7 1.0 3.0 2.2 3.1 29

Real gross national disposable income per capita 27 1.0 3.0 22 3.1 29

Labour productivity 1.8 1.3 0.7 1.0 1.9 1.2

In Mexico, real income grew faster than real GDP from 1971 to 1980. During this period, the
trading gain added to real income growth, while NIFA detracted from real income growth
(Table 2). The peso devaluations and the recession of the early 1980s led to a reduction in real
GDP and in real income. The average annual decline for real GDP was 1.3% between 1981 and
1986. The average annual decline in real GNDI was more than twice as large. Currency
devaluations in 1982 reduced real income growth through the trading gain by an annual average
of 1.4 percentage points per year, while NIFA was associated with a further reduction of 0.4
percentage points of real income growth. Net current transfers are the only component of real
income that contributed positively to real income growth during this period, adding an annual
average of 0.2 percentage points to growth.
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Table 2
Contributions to real gross national disposable income growth

1971 to 1981 to 1987 to 1990 to 1993 to 2001 to
1980 1986 1990 1992 2000 2007
percent
Mexico
Real gross domestic product 3.3 -1.3 04 3.2 1.8 1.9
Trading gain 04 -1.4 0.3 0.6 0.1 0.3
Net income from abroad 0.2 -0.4 0.6 04 0.0 0.1
Net current transfers 0.0 0.2 0.0 0.1 0.0 0.1
United States
Real gross domestic product 2.2 2.3 26 04 2.6 1.6
Trading gain 0.4 0.2 -0.1 0.0 0.1 -0.1
Net income from abroad 0.1 -0.1 0.0 0.0 0.0 0.1
Net current transfers 0.0 0.0 0.0 0.0 0.0 0.0
Canada
Real gross domestic product 2.6 1.6 24 1.7 2.8 1.9
Trading gain 0.3 -0.5 0.6 0.5 0.2 0.7
Net income from abroad 0.1 -0.1 0.0 0.1 0.1 0.3
Net current transfers 0.0 0.0 0.0 0.0 0.0 0.0

While examining real GNDI makes the downturn of the early 1980s look more pronounced in
Mexico than real GDP implies, it also makes the subsequent recovery in that country look
stronger. Between 1987 and 1990, real GDP in Mexico progressed at an average annual rate of
0.4%. During this period, the trading gain added 0.3 percentage points to average annual
growth, while NIFA added 0.6 percentage points. As a result, real GNDI income increased at an
average annual rate of 1.3% versus 0.4% for real GDP.

Similarly, in Canada, the 1990-1991 downturn appears deeper and the recovery appears
stronger when real income rather than real GDP, is examined. This illustrates that movements
in relative prices and international income flows can reinforce the business cycle. The result
suggests that the effects of business cycles on domestic agents can be stronger than real GDP
implies.

It is interesting to note the extent to which gains in real income have outpaced those in real
GDP in both Canada and Mexico in recent years. From 2001 to 2007, the average annual
growth rate in Canada’s real GDI per capita and real GNI per capita stood at 2.6% and 2.9%,
respectively; by comparison, real GDP per capita increased, on average, by 1.9%. Similarly, in
Mexico, average annual growth in real GDI per capita and real GNI per capita was 2.3% and
2.4%, respectively, compared to a 1.9% average annual increase in real GDP. Trading gains in
both countries have added to income growth in the post-2000 period.

In contrast with Canada and Mexico, there are limited differences in the United States between
the growth of these real income measures and the growth of real GDP during this recent period.
From 2001 to 2007, the average annual growth in GDI per capita in the United States was 1.5%,
while real GNDI per capita increased, on average, by 1.6%. The average growth in real GDP
per capita during this period also stood at 1.6%.
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3.2 Real income and economic aggregates

Moving from real GDP to real GNDI improves researchers’ and policy makers’ ability to
understand movements in economic aggregates. Chart 1 and Chart 2 illustrate the relationship
between real GDP, real GNDI, and real final domestic demand (FDD). Real FDD is a measure
of the volume of purchases made by domestic agents on consumption and investment
commodities. In Mexico and Canada, movements in real FDD are more closely associated with
movements in real GNDI than with movements in real GDP.

For the restructuring of the 1980s and the downturn of the mid-1990s in Mexico, movements in
real FDD correlate closely with movements in real GNDI. Real GDP did not change sufficiently
to explain why consumption and investment activity declined as sharply as they did. Nor does
real GDP growth after 1994 have sufficient strength to explain the recovery in real FDD.

In Canada, resource prices are an important source of national real income (Macdonald 2007).
In fact, after production (real GDP), terms-of-trade changes stemming from resource price
movements are the most important source of real income growth for Canada. Consequently,
during the 1973 and 1979 oil shocks and the 2001-to-2007 period of rising resource prices, real
income and real FDD outpaced real GDP by a noticeable margin.

Comparing real GDP with other real income measures and with economic aggregates such as
real FDD underscores some of the desire of Stiglitz, Sen, and Fitoussi (2009) to look at features
of economies that extend beyond production metrics. With respect to Mexico and Canada,
understanding why consumption and investment can progress more rapidly or more slowly than
GDP, sometimes for up to five years at a time, is facilitated by incorporating additional features
of the economic system into the analysis.

Chart 1
Mexico — Final domestic demand (FDD) versus gross domestic product
(GDP) and gross national disposable income (GNDI)
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Chart 2

Canada — Final domestic demand (FDD) versus gross domestic product (GDP)
and gross national disposable income (GNDI)
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3.3 Economic performance in Mexico and Canada relative to the

United States

The choice of metric used for international comparisons can affect perceptions of a country’s
relative economic performance. This point is explicitly discussed in the Stiglitz-Sen-Fitoussi
report (2009). Measures of real GDP per capita or measures of labour productivity are often
used to make international comparisons. These measures reflect movements related to
production that may not be ideal for examining the international performance of all nations. As
discussed above, relative prices and current account activity also play an important role in
economic performance, particularly for many small open economies.

In Mexico and Canada, for example, perceptions of relative economic performance are affected
by the choice of measure used. Chart 3 and Chart 4 plot indexes of labour productivity, real
GDP per capita, and real GNDI per capita for Mexico and Canada relative to the United States.
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Chart 3

Mexico relative to the United States — Index of real gross domestic product
(GDP), labour productivity, and real gross national disposable income (GNDI)
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Chart 4

Canada relative to the United States — Index of real gross domestic product
(GDP), labour productivity, and real gross national disposable income (GNDI)
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In Mexico, indexes of real GDP per capita and real GNDI per capita relative to the United States
tend to move similarly from year to year, but have diverged occasionally. Between 1970 and the
early 1980s, relative real GNDI per capita outpaced relative real GDP per capita. The opposite
occurred between the early 1980s and the mid-1990s. After 1995, relative real GNDI per capita
once again outpaced relative real GDP per capita.

A similar result emerges for Canada relative to the United States, where real GNDI per capita
and real GDP per capita diverge. This type of relationship occurred between the 1970s and late
1990s. After the late 1990s, however, real GNDI per capita began increasing in Canada relative
to the United States. At the same time, relative real GDP per capita was fairly stable. By 2007,
real GDNI per capita in Canada had grown significantly relative to real GDP per capita.
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4 Conclusion

The Stiglitz-Sen-Fitoussi report (2009) has re-introduced debates about what metrics should be
examined and what information should be collected in evaluating the performance of national
economies. In doing so, the report has been interpreted by some as calling the current
measurement system into question, even though some of the features of the economic system
that the report advocates are already contained in the SNA 1993.

In this paper, the SNA 1993 recommendations on how to calculate measures of real income are
used to illustrate that the SNA can be used to meet some of the demands of the Stiglitz-Sen-
Fitoussi report for a broader set of measures than just GDP. The real income measures employ
real GDP as a starting point and then adjust for relative price effects (primarily from the terms of
trade) and non-trade balance entries in the current account of the balance of payments.

Real GNI and GNDI can move quite differently than GDP over time, and can track movements
in final domestic demand more closely than does real GDP. More importantly, it sometimes
generates a different picture of cross-country performance for Canada and Mexico relative to
the United States.

The Stiglitz-Sen-Fitoussi report (2009) provides a beneficial step forward in discussions about
what should be measured, how it should be measured, and what should be the focus of
analysis. The report underscores that there is no one-size-fits-all economic metric.
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