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I. INTRODUCTION

Global trade growth has decelerated significantly in recent years. After its sharp collapse
and even sharper rebound in the aftermath of the global financial crisis, the volume of world
trade in goods and services has grown by just over 3 percent a year since 2012, less than half the
average rate of expansion during the previous three decades. The slowdown in trade growth is
remarkable, especially when set against the historical relationship between growth in trade and
global economic activity (Figure 1). Between 1985 and 2007, real world trade grew on average
twice as fast as global GDP, whereas over the past five years, it has barely kept pace. Such
prolonged sluggish growth in trade volumes relative to economic activity has few historical
precedents during the past five decades.

The reasons for the weakness in global trade growth are still not clearly understood, yet a
precise diagnosis is necessary to assess if and where policy action may help. How much of the
waning of trade is a symptom of the generally weak economic environment? Private investment
has remained subdued across many advanced and emerging market and developing economies in
the aftermath of the global financial and European debt crises (see IMF, 2015), and China has
embarked on a necessary process of rebalancing away from investment and toward more
consumption-led growth. Many commaodity exporters have cut capital spending in response to
persistently weak commaodity prices. Since investment relies more heavily on trade than
consumption, Freund (2016) argues that an investment slump would inevitably lead to a
slowdown in trade growth (see also Boz, Bussiere, and Marsilli 2015 and Morel 2015, for
example). Other factors could also be contributing to the trade slowdown. The waning pace of
trade liberalization over the past few years and the recent uptick in protectionist measures could
be limiting the sustained policy-driven reductions in trade costs achieved during 1985-2007,
which provided a strong impetus to trade growth (Evenett and Fritz 2016; Hufbauer and
Jung 2016). The formation of cross-border production chains may have slowed—possibly
because their growth matured or because the cost of trade fell more modestly, or both—implying
a slower expansion in such supply chain-related trade (Constantinescu, Mattoo, and Ruta 2015).

In this paper, we explore the reasons for the weakness in trade since 2012 using two
complementary analytical approaches.® We first estimate a standard empirical model of demand
for goods’ imports to determine whether import growth at the country level has slowed by more
than changes in aggregate demand components and relative prices would predict in recent years.
Following Bussiére et al (2013), we proxy import demand with the import-intensity-adjusted
aggregate demand — a weighted average of investment, private and government consumption,
and exports — to account explicitly for differences in the import content of the various aggregate
demand components, and to capture the effect of changes in the overall strength of economic

% Constantinescu, Mattoo and Ruta 2015 argue that the decline in trade growth relative to economic growth may
have begun in the early 2000s. Since their finding hinges to a significant extent on the choice of measurement to
aggregate global trade and GDP, we follow the vast majority of the literature and focus on the sharp decline in trade
volume growth since the end of 2011 (see also Ollivaud and Schwellnus, 2015, and OECD, 2016).



activity and across its drivers. In light of the global nature of the trade slowdown, we further
improve on the Bussiere et al (2013) framework and aggregate more consistently across
countries predicted changes in trade driven by domestic demand at home and in trading partners.
A single country can take external demand for its goods as given, but for the world as a whole
only the sum of individual countries’ domestic demands determines global trade growth.

An even more suitable way to tackle the synchronised nature of the trade slowdown
across countries is through the lens of a structural multi-country, multi-sectoral model of
trade. In our second approach, we complement the empirical analysis by estimating a structural
multicountry, multisector model inspired by Eaton et al. (2010, 2016). The analysis quantifies
the importance of changes in the composition of demand and other factors, such as trade costs —
broadly defined — in a global setting. The general equilibrium approach has an additional
advantage as it allows the level of economic activity to respond endogenously to changes in trade
patterns and trade costs, through their effects on prices of intermediate and consumption goods.
This is a channel our empirical model is unable to capture.

We find that the overall weakness in economic activity appears to be a key restraint on
trade growth since 2012. The empirical model of import demand, estimated separately for 150
economies over 1985-2016, suggests that from the perspective of an average individual country,
a very large share of the decline in real import growth since 2012 can be traced to weaker
investment and subdued export demand. World goods trade volume growth averaged 2.2
percent% in 2012-16, down from 8.1 percent in 1985-2007 and 9.0 percent in 2003-07. Our
empirical model can predict over 80 percent of the 6.8 percentage points shortfall in real goods
import growth since 2012 compared with 2003-07 and about 70 percent of the 5.9 percentage
points shortfall compared to 1985-2007. These declines reflect slower overall growth, a change
in the composition of economic activity away from more import-intensive components — namely,
investment — and the synchronised nature of the growth slowdown across countries, which may
be in part affected by trade. However, factors beyond the level and composition of demand are
also weighing on trade growth, shaving up to 1%, percentage points off global real import growth
during 2012-16.

The general equilibrium model, estimated for 34 advanced and emerging market
economies, similarly finds that changes in the composition of demand explain about 60 percent
of the slowdown in the growth of the ratio of nominal goods to GDP in 2012-16 relative to
2003-07. At the same time, trade costs — which, in the model, encompass tariffs, non-tariff
barriers, cross-border transportation costs, etc. — play a non-negligible role, accounting for close
to a quarter of the slowdown. Their contribution to the decline in trade growth observed in



emerging market economies is even larger. This mirrors the empirical model’s finding of a more
pronounced missing of trade growth since 2012 in emerging market and developing economies.*

It is important to emphasize from the outset that providing a precise quantification of the
role of economic activity in the evolution of trade flows is inherently a difficult task. Demand for
traded goods is clearly a function of economic growth, but international trade and trade policies
can also shape economic activity by influencing firms’ investment decisions, their access to
intermediate inputs, production processes, and productivity. For example, the fading pace of
trade liberalization since the early 2000s may have contributed to slow productivity growth,
weak investment, and lackluster output growth in recent years. As in the vast majority of the
trade literature, our empirical analysis focuses only on part of this complex web of relationships,
as our primary goal is to establish whether recent trade dynamics are consistent with the
observed level and composition of output growth given historical patterns of association. The
structural analysis takes a more holistic approach as, in general equilibrium, the level of
economic activity, production structure, and trade patterns are jointly determined by trade costs,
preferences, and productivity. However, due to its stylized representation of the real world, the
model is unable to capture all the channels through which trade may affect output.

Our study contributes to a growing literature that seeks to understand the behavior of
trade around the global financial crisis and the associated “Great Trade Collapse™®, and in the
recent slowdown period.® While a number of studies examine the role of weak growth and its
composition in the decline in trade growth (see, for example, Amiti et al. (2016), ECB (2016),
Kindberg-Hanlon and Young (2016), Morel (2015), Ollivaud and Schwellnus (2015)), our study
is the first to complement a disaggregate empirical analysis for over 150 countries going back to
1985 and a multi-country general equilibrium approach. The latter is particularly suitable to
understanding the trade slowdown given its widespread nature and in light of the existing
feedback loops between international trade and economic activity.

In addition, we make a couple of methodological contributions. In our empirical analysis,
we provide extensions to the Bussiére et al. (2013) framework by using external demand
predicted by trading partners” domestic demand, rather than actual exports. This extension allows
us to more consistently aggregate predicted changes in trade driven by domestic demand at home

4 Using disaggregated product and bilateral-sectoral trade flows, Aslam et al (forthcoming) attempt to disentangle
the role of policy-related trade costs, such as tariff and non-tariff barriers, and changes in the pace of global value
chain expansion in the global trade slowdown.

5 See Baldwin 2009 and papers therein, Bussiére et al (2013), Eaton et al. (2016), Levchenko, Lewis and Tesar
(2010), among others.

& Hoekman 2015 and papers therein, ECB (2016), Kindberg-Hanlon and Young (2016), Lewis and Monarch (2016),
OECD (2016), Ollivaud and Schwellnus (2015), Timmer et al. (2016), among others, examine the drivers of the
global trade slowdown. Amiti et al. (2016) and Hong et al. (2016), on the other hand, examine the drivers of slowing
trade in the case of the United States and China, respectively.



and in trading partners, given the global nature of the slowdown. On the structural front, we
extend the model of Eaton et al. (2010) by introducing a tradable commaodities sector to be able
tease out the role of the price and trade dynamics in this sector during the recent slowdown.

The rest of the paper is organized as follows. Section Il starts by documenting the
evolution of trade growth across various dimensions to establish the key stylized facts about the
recent slowdown in trade. Section 111 discusses the analysis of the trade slowdown based on an
empirical model of import demand, in order to quantify the role of economic activity and its
composition. Section IV presents a structural multicountry, multisector model of production and
trade, which allows us to measure the importance of changes in the composition of demand, and
trade costs, among other factors. Section V concludes.

Il. THE SLOWDOWN OF TRADE GROWTH: SOME STYLIZED FACTS

An investigation into the evolution of global trade using annual data reveals several key
patterns.”
o Unlike the great trade collapse, there is a marked difference in how trade has evolved
since 2012, depending on whether trade is measured in real or nominal U.S. dollar terms.
In real terms, world trade growth has slowed since the end of 2011; in nominal
U.S. dollar terms, it has collapsed since the second half of 2014 due to the sharp drop in
the price of oil and the strength of the U.S. dollar (Figure 2, panel 1).

o The slowdown in real trade growth has been widespread across countries, both in
absolute terms and relative to GDP growth. Compared with the five years leading up to
the global financial crisis, growth of goods and services imports during 2012—-16 slowed
in 142 of 169 countries. When measured relative to GDP growth, the slowdown occurred
in 122 countries.

o The contours of the 2012—-16 slowdown varied by broad country group and sector. Across
country groups, the slowdown was sharp at the outset of the period in advanced
economies following the euro area debt crises, but import growth picked up thereafter in
line with the modest recovery in those economies. In emerging market and developing
economies, the slowdown was initially milder, but became more severe during 2014-15,
driven by weaker imports in China and macroeconomic stress in a number of economies.

" Data on total nominal and real trade for goods and services used in Section II and III are from the IMF’s World
Economic Outlook Database. Sectoral real trade flows which underpin figure 2, panel 5, are constructed from
disaggregated data on trade values and quantities at the Harmonized Commodity Description and Coding Systems
(HS) two-digit level from United Nations Commodity Trade Statistics database. See IMF (2016b) for more details.



There is a small recovery in emerging market and developing economies’ imports during
2016, which was mostly driven by China. (Figure 2, panels 2 and 3).

o Across sectors, services trade remained more resilient than goods trade, as was the case
during the global financial crisis (Figure 2, panel 4). Within goods, the decline in real
trade growth was most pronounced for capital goods, followed by primary intermediate
goods, and durable consumption goods. Trade in nondurable consumption goods, on the
other hand, held up relatively well (Figure 2, panel 5). The sharper slowdown of trade in
capital and durable consumption goods (including cars and other nonindustrial
transportation equipment), which is a large part of investment expenditures, points to the
potential role of economic activity, particularly investment weakness, in holding back
global trade growth in recent years.

I1l. THE ROLE OF OUTPUT AND ITS COMPOSITION: INSIGHTS FROM AN EMPIRICAL
INVESTIGATION

To gauge the role of economic activity and shifts in its composition in an empirical
framework, we examine the historical relationship between import volumes of goods and
services and aggregate demand during 1985-2016 to predict a country’s import growth from
observed fluctuations in its domestic expenditures, exports, and relative prices. We then compare
the predicted import growth with actual trade dynamics to assess whether trade has been
unusually weak since 2012 given its historical relationship with economic activity.

A. Models of Import Demand

We begin by estimating a standard import demand model that links import volume
growth of goods and services separately to growth in demand, controlling for relative import
prices. As discussed in Levchenko, Lewis, and Tesar (2010), an import demand equation, which
relates growth in real imports to changes in absorption and relative price levels, can be derived
from virtually any international real business cycle model. The exact empirical specification is:

Aln MC,t = SC + BD,CA ln IADC,t + BP,CA ln PC,C + SC,D (1)

in which M., ,IAD. ., and P, denote, respectively, real imports, aggregate demand, and relative
import prices of country c in year t. Relative import prices are defined as the ratio of the import
price deflator to the GDP deflator.

Most studies typically use a country’s GDP or domestic demand as a proxy for aggregate
demand (absorption). In contrast, the analysis here follows the innovation of Bussiére et al
(2013) and computes the import-intensity-adjusted aggregate demand (IAD), as a weighted
average of traditional aggregate demand components (private consumption, government
spending, investment, and exports). This approach explicitly accounts for differences in the
import content of the various aggregate demand components and captures the effect of changes



in the overall strength of economic activity and across its drivers. The latter is especially
important in the study of the global trade slowdown. Investment, together with exports, has a
particularly rich import content, and it has been weak in many advanced economies still
recovering from the global financial and European debt crises. It has also decelerated
significantly in many emerging market and developing economies, including in China, which is
undergoing a rebalancing of its economy away from investment.

As in Bussiere et al (2013), import-intensity-adjusted demand is computed for each
country c as:
IAD.; = C.f G EIXIXE, (2)
in which wy is the import content of each of the expenditure components for k € {C, G, I, X},
normalized to sum to 1. Import content is computed from the harmonized Eora Multi-Region
Input-Output (MRIO) country-specific tables averaged over 1990-2011.8 Similar to patterns
described by Bussiere et al (2013), Table 2 shows that there are significant differences in the

usage of imports across aggregate demand components.® Investment and exports have a much
richer import content compared with consumption and government spending.

In addition to the measure proposed by Bussiére et al (2013), we estimate two alternative
models of import demand using: (1) IAD including only the domestic components of aggregate
demand (domestic IAD or “DIAD”), and (2) domestic IAD and exports predicted by trading
partners’ domestic IAD (also referred to as “DIAD + X”’). We use these alternative models, since
we would like to isolate the drivers of a slowdown in trade, which is widespread across
countries. While a single country can take external demand for its goods and services as given,
for the world as a whole, only the sum of individual countries’ domestic demand determines
global import growth.

In the first alternative model, absorption is proxied by import-intensity-adjusted demand

8 Import intensities evolve over time, in response to changing trade costs and international production fragmentation.
As the goal of our analysis is to quantify the importance of these other factors in the recent trade slowdown, we use
the average import content for each country. It is also worth noting that if import intensity were perfectly measured
in each period and the import intensity weights were allowed to vary over time, the model would be able to fully
account for the level of imports (although not their growth rates).

9 See IMF 2015b, Jaaskeld and Mathews 2015, Morel 2015, Hong and others 2016, and Martinez-Martin 2016 for
further examples of analysis of trade growth based on import-intensity-adjusted aggregate demand, with
substantially smaller samples of countries.
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using only the domestic components of aggregate demand, namely:

DIAD,; = C.f G, ) (3)

ct ct ’
and the following equation is estimated:
Aln MC,t ES 8C + BDD,CA ln DIADC’t + BP,CA ln PC,t + EC,t' (4‘)

In the second alternative, absorption is proxied by DIAD and exports, predicted by
trading partners’ DIAD, AlnX.,. To compute the latter, we first estimate equation (4) and
recover the model-predicted import growth for each country, Aln M. ; p;4p. We then construct a

measure of external demand as the trade-weighted average of partners’ Aln M. ¢ p;4p and
estimate a model of export demand using this measure as a proxy of the demand for a country’s
exports:

AlnX,, = 6% + B, Z AN My prap + BEAInPX, + €, (5)
C,t,p

The procedure then recovers predicted export growth for each country Aln X, .. Finally,
a country’s import growth is modeled as:

Aln MC,t - (SC + ﬁDD,CA ln DIADC't + BDX,C AlnXC’t + ﬁP,CA ln PC,L' + gC,t' (6)

Tables 3-5 present the results from estimating equations (1), (4), and (6) for growth of
real overall imports, as well as separately for goods and services. The period of analysis is 1985—
2016, though data are not available for all countries in all years. As in Bussiere et al (2013), the
baseline specification assumes that import growth depends only on the contemporaneous growth
rate of the explanatory variables; however, the findings discussed in this paper are robust to the
inclusion of lags of the dependent and explanatory variables’ growth rates to allow for richer
dynamics.

For comparison with other studies, we first estimate equation (1) in a panel framework --
in other words, where all the countries in the sample are pooled, and the same elasticities of
import growth with respect to its determinants are imposed across countries (see columns (1),
(5), and (9)). The remaining columns of Tables 3-5 report the mean and the interquartile range of
the estimated coefficients from a country-by-country estimation.

The regression results demonstrate that estimating the import demand model separately
for each country is noticeably superior to estimation in a panel framework (compare, for
example, the R-squared reported in column (2) versus column (1)). This is due to the substantial
variation in the income elasticity of imports across countries. On average, advanced economies’
imports have higher income elasticity than do those of emerging market and developing



11

economies, particularly in the case of goods imports.* In light of this finding, in the remainder of
this paper, we discuss results based on a country-by-country estimation of import demand
models. Tables 3-5 also highlight the more limited ability of measures of import demand based
solely on the domestic components of aggregate demand (columns (3), (7), and (11)) to explain
the variation in import growth observed in the data.

B. Results

Figure 3 depicts the actual evolution of import growth over the 1985-2016 period and the
predicted growth based on the three benchmark models described above. For both goods and
services, the empirical models’ predictions closely track the dynamics of actual import growth
until 2012 particularly when predicted values are calculated using the IAD measure based on all
four aggregate demand components instead of only those for domestic demand. The figure does
reveal, however, that after 2012, the annual growth of real goods imports was consistently lower
than any of the model-based benchmarks. For services, the actual and predicted import growth
series remain close to each other for the entire period.

To examine more rigorously whether trade growth in the 2012-16 period is out of the
ordinary, we pool the residuals &, from estimating equations (1), (4), and (6) for each country
in the sample and estimate the following specification:

&t = BCOUSt(l - D2012—16,t) + TCOHSt(D2012—16,t) + Gt (7)

where Dyg1,-16¢ IS an indicator that takes the value of 1 for t €
{2012,2013,2014,2015,2016}. The coefficients 8 and T capture the average value of the
residuals during the 1985-2011 and 2012-16 periods, respectively. Regressions are weighted by
countries’ nominal import shares (in U.S. dollars) to more accurately capture the deviations from
predicted growth for the world as a whole (or groups of countries).:

Tables 6 and 7 present the regression results for goods and services real import growth,
respectively. Similar to the patterns depicted in Figure 3, Panel 1, for goods imports, the
residuals are, on average, significantly less than zero across all samples and specifications in
2012-16, implying that indeed goods import growth is “missing” at the global level during the
recent slowdown period (see columns 1-3). The extent of “missing” goods import growth varies
across advanced and emerging market and developing economies, with emerging market and
developing economies having significantly larger (in absolute value) residuals. According to the
baseline specification, which proxies import demand with “DIAD + X”—equation (6), residuals

10 This finding is in line with Slopek (2015) who demonstrates that the shift in relative growth from advanced
towards emerging market economies can account for much of the decline in the global trade elasticity in light of the
lower income elasticity of trade of the latter.

11 The findings discussed below are robust to the inclusion of country fixed effects in equation (8) or to clustering
the standard errors by country.
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in columns (3), (6), and (9) in Table 6—the missing goods import growth amounted to about 1
percentage point in advanced economies, 3 percentage points for emerging market and
developing economies, and 1% percentage point for the world as a whole (see also Figure 4). In
the case of services, there is no robust evidence of an unexplained slowdown in import growth
during the 201216 period for the world as a whole.*?

The results are also consistent with the time profile of the trade slowdown across
countries discussed in Figure 2 in the previous section. In Figure 4, we present the average
residuals for the whole sample, as well as for advanced and emerging market economies,
separately for each years post 2012. For advanced economies, the unpredicted slowdown in
import growth occurred in 2012. Since then, goods import growth has recovered and is close to
model-predicted values on average (Figure 4, panel 2). For emerging market and developing
economies, the missing goods import growth is larger and has become more pronounced over
time (Figure 4, panel 3).

Overall, these results suggest that the strength of economic activity and its composition
are unable to fully account for the slowdown in goods import growth beginning in 2012,
especially in emerging market and developing economies. But how much of the observed decline
in trade growth can be explained by the empirical models discussed above?

To answer this question, we decompose the observed slowdown in goods import growth
rates between the period prior to the global financial crisis and during 2012-16. We take both a
long view (1985-2007) and a short view (2003-07) of the precrisis period, comparing each of
these intervals with 2012-16 to establish what share of the slowdown the empirical model could
and could not match. We further allocate the predicted slowdown into the shares attributable to
the different aggregate demand components.

Figure 5 and Tables 8-10 present the actual and predicted change in average real goods
import growth between 2012-16 and the two benchmark periods using two of the empirical
models. The model which relies on all four aggregate demand components — the most relevant
from an individual economy’s perspective which takes demand from its exports as given — can
account for 86 percent of the observed decline in import growth between 2003-07 and 2012-16,
and 84 percent of the observed decline in import growth between 1985-2007 and 2012-16. The
lion’s share of the slowdown can be traced to declines in investment and export growth,
especially if we focus on the slowdown relative to 200307, when capital spending in many

12 These findings are also robust to controlling for the role of uncertainty, global financial conditions, and financial
stress in the economy when analyzing the import demand model residuals. Table 9 present the results from the
estimation of equation (8) augmented to include these variables. The finding of unexplained negative real goods
import growth residuals during 2012—15 are robust to this alternative specification-
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emerging market and developing economies, including China, was growing at an unusually brisk
pace.

The importance of changes in export growth as a driver of the slowdown of import
growth in individual economies reflects two factors: (1) the tight linkages between a country’s
imports and exports as production processes become increasingly fragmented across borders, and
(2) the globally synchronized weakness in economic growth in recent years. These two factors
have contributed to the widespread nature of the trade growth slowdown across countries and
have amplified its magnitude.

To trace the role of domestic demand in the global trade slowdown, we break down for
each country the share of the decline in import growth accounted for by its exports into: (1) the
predicted value of its trading partners’ import demand, attributable to domestic demand; (2) the
predicted value of its trading partners’ import demand, attributable to exports; and (3) a residual
portion unaccounted for by the model. Iterating in this fashion, it is possible to fully allocate the
global goods import slowdown to domestic demand components and an unpredicted portion as
depicted in the middle bar of each panel of Figure 5. This procedure reveals that, for the world as
a whole, changes in economic activity can account for over 80 percent of the decline in the
global goods import growth rate. The unpredicted portion of the slowdown in global goods
import growth is larger than for the average economy, as impediments to trade at the individual
country level are compounded in the aggregate. Using the import demand model based on
domestic IAD and exports predicted by partners” domestic IAD yields a very similar pattern as
revealed in the right bar of the panels in Figure 5 and columns (9)—(15) of Tables 8-10.

There are important differences in the empirical models’ ability to predict the slowdown
in trade across broad country groups. In advanced economies, over 90 percent of the decline in
import growth in 2012-16 relative to 2003-07 can be ascribed to changes in economic activity. In
emerging market and developing economies, the empirical model can predict a notably smaller
share of the trade slowdown., suggesting that other factors are also at play.

Ultimately, the empirical exercise reveals that the slowdown in goods import growth
during 2012-16 is not just a symptom of weak activity. Over 80 percent of the global trade
slowdown can be traced to the combined effect of slower overall growth, a change in the
composition of economic activity away from more import-intensive components—namely,
investment—, and the synchronized nature of the growth slowdown across countries, which may
be in part effected via trade. However, at the global level, goods import growth rates
during 2012-16 have fallen short by about 1% percentage points on average relative to what
would be expected based on the historical relationship between trade flows and economic
activity. This is not a trivial amount: the level of real global goods trade would have been
8 percent higher in 2016 had it not been for this missing trade growth.

The empirical approach described above is well established in the literature, but carries
two important caveats. First, as previously discussed, it focuses narrowly on only one side of the
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relationship between economic activity and trade: the link from the former to the latter. Other
factors can simultaneously affect economic activity and trade, in particular, trade policies. Not
taking these into account would likely lead to an upward bias in the estimated role of economic
activity in predicting trade flows. In an extended robustness check, we establish that this bias is
likely small.=

Second, as a partial equilibrium analysis—the empirical model takes each country’s
external demand as given—it is insufficient on its own to analyze a synchronized trade
slowdown across many countries. While we have presented alternative specification that
overcome this limitation, an even more suitable way to capture the synchronized nature of the
trade slowdown is through the lens,of a multicountry general equilibrium structural model. The
general equilibrium approach also allows for an endogenous response of the level of economic
activity and output to changes in trade patterns and trade costs through their effect on
intermediate and consumption goods’ prices, thus addressing partially the first limitation of the
empirical approach as well.

IV. THE ROLE OF DEMAND COMPOSITION AND TRADE COSTS: INSIGHTS FROM A
STRUCTURAL INVESTIGATION

In this section, we examine the slowdown in the growth of trade in goods relative to GDP
growth in nominal terms by adapting the multisector, multicountry, static model of production
and trade in Eaton et al (2010).% Since this is a general equilibrium model, which endogenously
computes equilibrium wages and prices, the main object of interest is nominal import growth in
relation to GDP growth.

A. Framework

In our framework, countries trade to exploit their comparative advantage in goods
production. However, international trade is costly: it involves transportation costs and man-made
trade barriers, such as tariffs. Countries weigh these trade-related costs against the efficiency

13 To correct for the potential for role of trade policies in shaping economic activity, we first purge aggregate
demand components of the effect of trade policies before constructing our measure of IAD. Doing so yields slightly
larger “missing” trade growth during 2012-16. For the average economy, the share of the decline in import growth
predicted by changes in economic activity—by construction orthogonal to trade policies—and relative prices is 83
percent, compared to the 86 percent using the baseline specification.

14 As is the case with most general equilibrium models of trade, certain channels through which trade affects output,
for example, the dynamic productivity gains from greater trade openness, are not captured.

15 This model incorporates the canonical Ricardian trade model of Eaton and Kortum (2002). Eaton et al (2016)
extend the static model of their 2010 work to explicitly model the role of investment in a dynamic framework.
However, the dynamic version of the model has a heavier data and computational requirement, making its
estimation for a large number of emerging market economies not feasible for this study.
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gains from trade to determine whether and how much to produce, export, and import. The model
also includes a rich input-output structure allowing the output from each sector—durable,
nondurable manufacturing, and commodities and a residual sector that mostly includes
nontradables—to be used as an input to other sectors.

One important modification to the framework of Eaton et al (2010) is the inclusion of a
fourth sector composed of commodities in addition to two manufacturing sectors (producing
durable and nondurable goods) and the residual sector, which covers primarily services.'® This is
an essential addition in light of recent price shifts in this sector, which affect the ratio of trade
growth to GDP growth.” However, the model does not separate investment from consumption,
and the findings on the role of demand composition should be interpreted in light of this
limitation.

According to the model, observed trade dynamics can be attributed to changes in four
specific factors, or “wedges”: (1) composition of demand; (2) trade costs (or frictions); (3)
productivity; and (4) trade deficits, following the business cycle accounting approach of Chari,
Kehoe, and McGrattan (2007). These time-varying wedges act as shocks to preferences, cost of
trade, productivity, and trade deficits, thereby influencing agents’ economic decisions, including
whether to trade. When the observed patterns of sectoral trade, production, and prices are
analyzed through the lens of the model, the model endogenously allocates changes in actual trade
flows to these four wedges so that the implied trade dynamics match those in the data exactly.
The four factors are sector and country specific and are identified within the framework as
follows:

o The demand composition wedge captures changes in the share of a sector’s output in total
final demand. For example, if weak investment reduces demand for durable
manufactured goods disproportionately more than the demand for other goods, changes in
trade flows will be attributed to this wedge.

o The trade costs wedge accounts for changes in preferences between domestically-
produced and imported goods that are not due to relative price changes. For example, if
prices in all countries remain fixed, but a country consumes more domestically-produced
durables than imported durables, this would be attributed to rising trade costs. These

16 Sectors are aggregated along the lines of Eaton et al (2010) with the exception that (i) mining and quarrying, and
(ii) coke, refined petroleum products, and nuclear fuel are stripped out from the residual services sector and used to
quantify the commodities sector.

17 In this Ricardian model of trade, trade in commodities occurs as a result of differences in the efficiency of
production. This can be mapped to the real world—for example, oil importers have reservoirs deep underground and
extraction is more inefficient than for oil exporters.
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trade costs may include tariffs, subsidies for domestic production, nontariff barriers,
cross-border transportation costs, and so forth.'®

o The productivity wedge reflects countries’ comparative advantage. As a country becomes
more productive in a particular sector, it exports more output from this sector to its
trading partners and consumes more of this sector’s output domestically.

o The trade deficit wedge is necessary to ensure that the model can perfectly match imports
and exports for countries that run trade deficits or surpluses.

Many of the key hypotheses about the causes of the slowdown in global trade relative to
GDP can be mapped to these factors. A slowdown in trade growth, which mostly reflects shifts
in the composition of economic activity, will be captured in the demand composition wedge. On
the other hand, if the erection of trade barriers or a slower pace of trade liberalization underpins
the slowdown, the model would attribute this to a rise in the trade cost wedge. By generating
counterfactual scenarios in which only one factor is allowed to change, the model can quantify
the role of these wedges in the current trade slowdown in a general equilibrium setting. For
example, in the scenario with only the demand composition wedge active, the model allows the
demand composition to change as observed in the data but keeps trade costs, productivity, and
trade deficits constant. For the purposes of this paper, only the results of the counterfactual
scenarios for the first two wedges (demand composition and trade costs) are presented.*

Production and trade in the commodity sector are modeled as for the manufacturing
sectors, and so the functional forms of the equations for the latter can be applied to the former.
This means there is an additional set of equilibrium conditions that serve to pin down prices,
trade shares, and spending in the commodity sector.? Using the notation of Eaton and others
(2010), necessary modifications to the equations provided therein are listed below.

. Sets of all sectors and tradable sectors are redefined to include commodities, (0 =
{D,N,C,S}and Q) = {D, N, C}, respectively where C denotes the index for the

18 The model does not feature any nominal rigidities or variations in the length of global value chains. This implies
that observed fluctuations in trade flows due to these two factors will be imperfectly attributed to one of the four
wedges. For example, the recent depreciation of stressed emerging market currencies appears to have boosted the
trade cost wedge as trade values declined more than domestic absorption and production in U.S. dollars due to
incomplete exchange rate pass-through. Similarly, changes in global value chain growth also tend to be absorbed by
the trade cost wedge as exemplified by significant declines in measured trade costs for Vietnam.

19 The trade deficit wedge played a negligible role during the recent trade slowdown. The productivity wedge
exhibits some interesting dynamics, but they can be ascribed mostly to the recent supply-side-induced price changes
in the commaodity sector.

2 The modified system of equations is available on request from the authors.
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commodities sector. This modification introduces additional equilibrium conditions to pin
down prices, trade shares, and spending in the commaodities sector.

o The market clearing condition for each country is rewritten to sum across all sectors
including commodities:

I
Py eve= > N X
leQy n=1
which equalizes country i’s gross output (on the left) to global spending on this county’s tradable
output (on the right).

B. Data, Solution, and Calibration

The analysis uses annual sectoral data on production, bilateral trade, and producer prices
for 2003-16 to apply the accounting procedure for 17 advanced and 17 emerging market and
developing economies (Table 1), thus extending both the geographical and temporal coverage of
Eaton et al (2010). The analysis thus accounts for 75 percent of world trade. Numerous data
sources were spliced to obtain the necessary time coverage through 2016. In 2016, four of those
countries are excluded (Austria, Finland, Thailand, and Vietnam) due to lack of disaggregated
trade data at the time of the analysis.

For sectoral gross production, data through 2009 or 2011 are from the Organisation for
Economic Co-operation and Development (OECD) Structural Analysis Database, where
available. For countries not included in this database, World KLEMS, OECD Input-Output
Tables, and Eora Multi-Region Input-Output (MRIO) database are used. For most advanced
economies, national sources provide data through 2014, which are used to extrapolate forward
the data from the multinational sources. Remaining gaps in the data are filled using the growth
rates of sectoral industrial production and producer price indices. These indices tend to be more
disaggregated than the four sectors considered in the analysis. The weights for this aggregation
are based on the latest available production data. For the bilateral sectoral import and export
flows, data for Belgium and the Philippines are rescaled such that total import and exports from
the United Nations Commodity Trade Statistics database match those from the IMF World
Economic Outlook database to adjust for the inclusion of re-exports in the former.

The solution procedure utilizes the “exact hat algebra” developed by Dekle, Eaton, and
Kortum (2008). The key endogenous variables (wages, spending, prices, trade shares) are
expressed as a ratio of their end-of-period to beginning-of-period value (gross changes form)
given values for the four wedges. Next, the wedges are solved for in a way that the variation in
the key endogenous variables implied by the model’s equations matches their variation in the
actual data. Counterfactual scenarios—in which certain wedges are turned on and off—rely on
the first step of this procedure, in which outcomes are pinned down taking the values of wedges
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as given. Since the framework is static, the solution procedure is run separately for consecutive
year-pairs by feeding in data for two years at a time.

Calibrated parameters include the input-output coefficients, value-added coefficients, and
the inverse measure of the dispersion of inefficiencies that governs the strength of comparative
advantage in each sector. Following Eaton and others 2010, the inverse measure of the dispersion
of inefficiencies is set to 2 and assumed to be the same for all sectors. The literature’s estimates
for this parameter vary greatly. Setting it to equal 8 as in Eaton and Kortum (2002) yields similar
results. The remaining parameters are pinned down using the 2011 OECD Trade in Value
database. The only exceptions to this are the value-added coefficients for the “rest of the world”
category consisting of countries outside of the sample. Those coefficients are set so as to match
the exports-to-production ratio of each sector in the data. The exports-to-production ratios are
calculated by aggregating exports and production in 2013 for all countries in the Eora MRIO
database excluding the 34 countries used in the exercise.

C. Results

Comparing the results from the two counterfactual scenarios with the actual data on the
gross growth of nominal imports-to-GDP ratio for 2003-16 (Figure 6, panels 1, 3, and 5) yields
the following insights:

o During 2003-07, nominal goods trade grew faster relative to GDP because of both shifts
in the composition of demand and reduced trade costs. In advanced economies, these two
factors were about equal in importance; in emerging market and developing economies,
falling trade costs took a leading role, particularly for China, which is consistent with its
accession to the World Trade Organization in 2001.

o The 2012-16 slowdown in the growth of the nominal goods import-to-GDP ratio was
characterized by a shift in demand toward nontradables and by a shift within tradables
toward nondurable manufactured goods. For the world, the expenditure shares of all three
tradable sectors declined; the share of commodities fell more than others given that
sector’s price declines. The performance in the last two years in the ratio of nominal
import growth to GDP growth was mostly linked to the shifts in commaodity prices.

o The model attributes that largely to wedges in the commodity sector. However, other
wedges played a role, too, with their relative contribution varying across countries. For
example, China stands out in terms of a rise in trade costs. Although it is difficult to
pinpoint the driver of this finding, it may be indicative of the flattening of global value
chains. Brazil experienced a significant decline in the share of durable manufacturing
goods in its expenditures, which depressed the growth of imports.

Comparing results of the alternative scenarios for 2003-07 with those for 2012-16
reveals that changes in demand composition alone accounted for almost 60 percent of the
slowdown in world trade growth relative to GDP growth (Figure 6, panels 2, 4, and 6). In
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addition, the shift in the composition of demand has been more important in advanced economies
than in emerging market and developing economies. For the world, trade costs also played a non-
negligible role: the model attributes close to 25 percent of the slowdown in the growth of
nominal imports-to-GDP ratio to changes in this factor. Reductions in trade costs boosted trade
in 2003-07, while their pace of decline fell considerably in 2012-16. When combined—that is,
when changes in the composition of demand and in trade costs are allowed to shape trade flows
simultaneously—the model can account for close to 80 percent of the slowdown.?

Studying the values for the demand composition wedges, i.e., shares in final demand, by
sector reveals the flattening of the share of durable manufacturing coupled with a steady decline
in the share of commodities during the slowdown period (Figure 7, panel 1). While the share of
durable manufacturing sector continued to rise during this period in emerging market and
developing economies, this rise took place at a much slower rate than the pre global financial
crisis benchmark of 2003-07, when investment was growing at an unusually fast rate in these
countries (Figure 7, panel 3). The sum of all three tradable sectors’ shares decreased modestly by
Y percentage points during the slowdown after increasing by almost four percentage points prior
to the crisis period. These results provide further evidence to support our finding that the fast
growth of investment provided a strong impetus to trade prior to the crisis and this impetus
vanished post 2012.

V. CONCLUSIONS

Despite their significant differences, the two analytical approaches deliver a consistent
message. The global slowdown in trade reflects to a significant extent, but not entirely, the
weakness of the overall economic environment and compositional shifts in activity. Empirical
analysis suggests that, for the world as a whole, over 80 percent of the decline in trade growth
since 2012 relative to 200307 can be predicted by weaker economic activity, most notably
subdued investment growth. While the empirical estimate may overstate the role of output given
the feedback effects of trade policy and trade on growth, a general equilibrium framework
suggests that changes in the composition of demand account for about 60 percent of the
slowdown in the growth rate of nominal imports relative to GDP. According to both
methodologies, demand composition shifts have played a larger role in the slowdown in
advanced economies’ trade, relative to that in emerging market and developing economies. And,
finally, both the structural model and the reduced-form approach suggest a role for other factors,
including trade costs, in the observed slowdown in trade.

What can be done so that trade can play its role in helping promote productivity and
growth in the context of slow and fragile global activity? First, this paper’s findings suggest that

2L Adding up the results under four counterfactual scenarios, each featuring a different wedge, does not necessarily
yield the scenario containing all wedges at the same time. The wedges can amplify or dampen each other when they
are present simultaneously, so that the sum of the fraction of the data they can account for individually can be
greater or less than one.
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much of the trade slowdown appears to be a symptom of the many forces that are holding back
growth across countries, possibly including the slower pace of reduction in trade costs and slow
trade growth itself. Addressing these constraints to growth and, in particular, investment should
lie at the heart of the policy response for improving the health of the global economy, which
would strengthen trade as a by-product. Second, this paper’s findings also suggest that trade
policies, which shape the costs of the international exchange of goods and services, are still
relevant. With other factors, notably weak investment, already weighing on trade, resisting all
forms of protectionism and reviving the process of trade liberalization to dismantle remaining
trade barriers, would provide much-needed support for trade growth, including through possibly
kicking-off a new round of global value chain development.
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Figure 1. World Real Trade and GDP Growth in Historical Perspective
(Percent)
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Figure 2. Trade in Values, Volumes, Across Country Groups, and Types of Products

(Percent)

1. Goods and Senvices Import Gronth
4 r = \alue
30 L

D "

10 S

0 L L L
210 F
-20
30 F

40 L
2003 04 05 06 07 08

2. Real Import Goath

= Advanced Economies
== Emerging Market and Developing Economies
e \\orld

2003 05 07 09 11 13 15

4. World Real Goods and Senvices Import Growth

= Services

-15 -
200304 05 06 O7 08 09 10 11 12 13 14 15 16

— Pice

\blume

10 1 12 13 14 15 16

3. Contributions to Real Import Growth

mmm Advanced Economies
= Fmerging Market and Developing Economies

e \\rld
10

5. Real Import Growth of Different Product Groups

16
= 2003-2007 = 2012-2015

14 r

Processed  Nondur.
Interm. Cons.

Capital

Rimary Durable
Interm. Cons.



23

Figure 3. Empirical Model: Actual and Predicted Growth of Real Goods and Services
Imports, Full Sample
(Percent)
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Figure 4. Empirical Model: Difference Between Actual and Predicted Growth of Real
Goods Imports
(Percent)
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Source: IMF staff calculations.

Notes: Bars display the average residuals, weighted by import shares,
from an import demand model, estimated country-by-country, linking
real import growth to growth in import-intensity-adjusted demand and
relative import prices. Black markers denote the 90 percent confidence
interval.
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Figure 5. Empirical Model: Decomposing the Slowdown in Real Goods Imports Growth

(Percentage points)
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Figure 6. Structural Model: Actual and Model Implied Evolution of Nominal Import-to-
GDP Ratio

Change in the Gross Growth of Nominal Imports-to-
GDP Ratio between 2012- 16 and 2003-07
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Figure 7. Structural Model: Demand Composition Wedges
(Share)
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Table 1. Sample of Economies by Exercise

Exercise?
Economies®

Australia*, Argentina, Austria*, Belgium®*, Brazil, Canada*, Chile, China, Golombia, Czech Republic*, Denmark*, France*,
Fnland*, Germany*, Hungary, India, Indonesia, Italy*, Japan*, Korea*, Malaysia, Mexico, Norway*, Fhilippines, Foland, X X
Russia, South Africa, Spain*, Sweden*, Thailand, Turkey, United Kingdom®*, United States*, Metnam

Albania, Algeria, Angola, Antigua and Barbuda, Armenia, Bahamas, Bahrain, Barbados, Belarus, Benin, Bolivia, Bosnia
and Herzegovina, Botswana, Brunei Darussalam, Burkina Faso, Burundi, Cambodia, Cameroon, Cape \erde, Central
African Republic, Chad, Democratic Republic of the Congo, Republic of Congo, Cote d' Ivaire, Qroatia, Ojibouti, Dominican
Republic, Ecuador, Egypt, H Salvador, Hitrea, Estonia*, Bhiopia, Gabon, Gambia, Ghana, Greece*, Quinea, Hiti,
Honduras, Hong Kong SAR, Iceland, Iran, Ireland®, Israel*, Jordan, Kenya, Lebanon, Lesotho, Kazakhstan, Lithuania*,

Luxembourg*, Madagascar, Malawi, Maldives, Mali, Mauritius, Moldova, Mongalia, Republic of Montenegro, Morocco, X
Mozambique, Myanmar, Namibia, Netherlands*, New Zealand*, Niger, Oman, Pakistan, Papua New Quinea, Peru,
Portugal*, Romania, Rwanda, Saudi Arabia, Senegal, Serbia, Seychelles, Sierra Leone, Singapore*, Slovak Republic*,
Slovenia*, Sri Lanka, Suriname, Swaziland, Switzerland*, Syria, Taiwan Province of China*, Tanzania, Togo, Trinidad
and Tobago, Uganda, Wkraine, United Arab Emirates, Uruguay, Venezuela, Yemen, Zambia.
Notes: * Asterisk (*) denotes advanced economies as dassified by the IMF, Werld Economic Qutlook .
2 Analytical exercises performed in the chapter: | = Import Demand Model; and Il = Structural Model.
Table 2. ImportContentof Aggregate Demand Components

Mean Median 25th Percentile  75th Percentile

(1) (2) 3) (4)

Consumption 23.3 20.7 13.7 27.7
Government Spending 14.9 12.1 8.8 17.4
Investment 29.6 26.2 19.0 35.7
Exports 31.8 26.2 14.7 43.0

Sources: Eora Multi-Region Input-O utput database; and IMF staff calculations.

Note: The table reports the average, median, 25th percentile, and 75th percentile of the import content of the
four components of aggregate demand across the 150 countries included in the sample. For each country, the
import content refers to the average import content over 1990-2011. See Bussiére and others 2013 for the
exact definition of import content and its computation from national input-output tables.



Table 3. Empirical Model of Real Imports of Goods and Services

Sample FullSample Advanced Economies Emerging Market and Developing Economies
E stimation Panel Country-S pecific Panel Country-S pecific Panel C ountry-S pecific
Measure of Inport Demand: IAD IAD DIAD DIAD +X IAD IAD DIAD DIAD +X IAD IAD DIAD DIAD +X
() (2) (3) (4) (5 (6) () (8) (9 (10) a1 (12)
Import Demand 1.00 1.31 1.04 0.88 1.33 1.38 1.09 0.88 0.97 1.26 0.99 0.88
(0.07) 0.96 1.52 0.67 1.28 0.58 1.14 (0.07) 129 1.56 0.91 1.50 0.59 1.06 (0.07) 0.90 152 0.60 1.24 058 1.19
Predicted E xports 0.50 0.61 0.42
0.16  0.82 039 0.82 0.09 0.82
Relative Prices -0.23 -0.18 -0.16 -0.16 -0.05 0.02 0.23 -0.03 -0.24 -0.25 -0.27 -0.23
(0.07) -0.38  0.02 -0.44  0.06 -0.40  0.00 (0.04) -0.15 017 0.04 0.40 -0.18 0.14 (0.08) -0.48  -0.02 -0.54 -0.03 -0.46 -0.08
Constant 0.01 0.00 0.01 0.00 0.00 0.00 0.02 0.00 0.01 0.00 0.01 -0.01
(0.00) -0.02  0.01 0.00 0.03 -0.03  0.01 (0.00) 0.00 0.01 0.01  0.04 -0.01  0.01 (0.00) -0.02  0.02 -0.01  0.03 -0.03  0.01
R? 0.52 0.70 0.56 0.67 0.76 0.84 0.61 0.74 0.51 0.65 0.54 0.60
4516 0.55 0.83 0.41 072 049 0.79 1,153 0.74 0.89 0.52  0.74 0.65 0.79 3,363 0.48  0.79 037 071 0.44 079

Sources: IMF staff calculations.

Note: IAD = import-intensity-adjusted demand; DIAD = import-intensity-adjusted demand using only the domestic components of aggregate demand; DIAD+X = DIAD and exports predicted by trading partners’ DIAD. The table presents results from estimating
equations (1), (4), and (6). Columns (1), (5), and (9) report point estimates and heteroscedasticity-robust standard errors in parentheses from estimating equation (1) in a panel framework including country fixed effects. The remaining columns report the average
point estimates as well as the interquartile range of these estimates from a country-by-country estimation. Absorption is measured as import-intensity-adjusted aggregate demand based on all four components of GDP in columns (1), (2), (5), (6), (9), and (10). In
the rest of the columns, absorption is proxied by the import-intensity-adjusted domestic demand. The specifications presented in columns (4), (8), and (12) also control for predicted exports, as estimated according to equation (6).

Table 4. Empirical Model of Real Imports of Goods

Sample Full Sample Advanced Economies Emerging Market and Developing Economies
E stimation Panel C ountry-S pecific Panel C ountry-Specific Panel C ountry-S pecific
Measure of Import Demand: IAD IAD DIAD DIAD +X IAD IAD DIAD DIAD +X IAD IAD DIAD DIAD +X
(1) (2) (3) 4 (5) (6) (7 (8) (9) (10) (1) (12)
Import Demand 0.96 1.34 1.06 0.87 1.51 1.52 1.23 0.94 0.92 1.16 0.96 0.82
(0.09) 092 163 0.64 1.38 056 117 (0.06) 1.38 1.74 1.06 1.56 057 1.22 (0.09) 0.78  1.56 0.60 1.33 0.56 1.17
Predicted E xports 0.48 0.73 0.44
0.17  0.89 0.39 094 0.13  0.89
Relative Prices -0.17 -0.14 -0.03 -0.13 0.01 0.11 0.31 0.01 -0.18 -0.22 -0.18 -0.21
(0.08) -0.42  0.12 -0.36  0.22 -0.42  0.04 (0.08) -0.13  0.26 0.10  0.62 -0.21  0.23 (0.09) -0.48  0.00 -0.54 0.03 -0.51  0.00
Constant 0.01 0.00 0.02 0.00 0.00 0.00 0.02 0.00 0.01 0.00 0.01 -0.01
(0.00) -0.02  0.01 0.00 0.03 -0.03  0.02 (0.00) -0.01  0.01 0.01  0.03 -0.02  0.01 (0.00) -0.02  0.02 -0.01  0.03 -0.04 0.02
R? 0.39 0.65 0.54 0.64 0.72 0.80 0.60 0.73 0.38 0.59 0.51 0.58
3,624 0.46 0.79 0.36  0.69 0.45 0.76 966 0.71 087 0.47 073 0.63 0.78 2,658 0.40 0.72 0.34  0.68 0.40 0.74

Source: IMF staff calculations.

Note: IAD = import-intensity-adjusted demand; DIAD = import-intensity-adjusted demand using only the domestic components of aggregate demand; DIAD+X = DIAD and exports predicted by trading partners’ DIAD. The table presents results from estimating
equations (1), (4), and (6). Columns (1), (5), and (9) report point estimates and heteroscedasticity-robust standard errors in parentheses from estimating equation (1) in a panel framework including country fixed effects. The remaining columns report the average
point estimates as well as the interquartile range of these estimates from a country-by-country estimation. Absorption is measured as import-intensity-adjusted aggregate demand based on all four components of GDP in columns (1), (2), (5), (6), (9), and (10). In
the rest of the columns, absorption is proxied by the import-intensity-adjusted domestic demand. The specifications presented in columns (4), (8), and (12) also control for predicted exports, as estimated according to equation (6).
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Table 5. Empirical Model of Real Imports of Services

Sample Full Sample Advanced Economies Emerging Market and Developing Economies
E stimation Panel C ountry-S pecific Panel C ountry-S pecific Panel C ountry-S pecific
Measure of Import Demand: IAD IAD DIAD DIAD +X IAD IAD DIAD DIAD +X IAD IAD DIAD DIAD +X
(1) (2) (3) (4) (5 (6) (7) (8) (9) (10) a1 (12)
Import Demand 1.42 1.13 0.95 0.93 1.14 1.10 1.07 0.87 1.44 1.14 0.89 0.93
(0.33) 072 181 0.49 1.43 0.41 1.42 (0.14) 093 1.33 0.71 1.39 0.43 133 (0.35) 070 1.97 0.36 1.44 0.41 1.55
Predicted E xports 0.30 0.54 0.22
-0.04 091 0.26  0.91 -0.18  0.91
Relative Prices 0.04 -0.24 -0.20 -0.20 -0.32 -0.08 0.08 -0.07 0.05 -0.29 -0.28 -0.23
(0.21) -0.63  0.06 -0.61  0.10 -0.61  0.10 (0.11) -0.41  0.06 -0.33  0.32 -0.51 017 (0.21) -0.71  0.05 -0.66  0.00 -0.68  0.08
Constant 0.01 0.00 0.01 0.00 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.00
(0.01) -0.02  0.03 -0.01  0.04 -0.04  0.03 (0.00) 0.00 0.02 0.01  0.04 -0.02  0.02 (0.01) -0.03  0.04 -0.02 0.04 -0.05  0.04
R? 0.08 0.39 0.29 0.40 0.24 0.47 0.39 0.46 0.08 0.38 0.26 0.38
3,594 0.18  0.55 014 0.48 0.22  0.55 966 0.30 0.60 0.22  0.51 0.32  0.59 2,628 0.16  0.54 013 0.45 0.19  0.53

Source: IMF staff calculations.

Note: IAD = import-intensity-adjusted demand; DIAD = import-intensity-adjusted demand using only the domestic components of aggregate demand; DIAD+X = DIAD and exports predicted by trading partners’ DIAD. The table presents results from estimating

equations (1), (4), and (6). Columns (1), (5), and (9) report point estimates and heteroscedasticity-robust standard errors in parentheses from estimating equation (1) in a panel framework including country fixed effects. The remaining columns report the average
point estimates as well as the interquartile range of these estimates from a country-by-country estimation. Absorption is measured as import-intensity-adjusted aggregate demand based on all four components of GDP in columns (1), (2), (5), (6), (9), and (10). In
the rest of the columns, absorption is proxied by the import-intensity-adjusted domestic demand. The specifications presented in columns (4), (8), and (12) also control for predicted exports, as estimated according to equation (6).
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Table 6. Residuals: Real Goods Import Growth

31

Emerging Market and

Full Sample Advanced Economies . .
Developing Economies
IAD DIAD DIAD+X IAD DIAD DIAD+X IAD DIAD DIAD+X
(€] (2) (3 &) (5) (6) )] (8) 9
Indicator 1985-2011 0.003 0.001 0.001 0.003 0.001 0.001 0.003 0.000 0.002
(0.002) (0.003) (0.002) (0.002) (0.003) (0.002) (0.005) (0.007) (0.006)
Indicator 2012-16 -0.009 -0.023 -0.016 -0.005 -0.014 -0.009 -0.017 -0.040 -0.028
(0.003)  (0.004) (0.003) (0.002) (0.003) (0.003) (0.006) (0.007) (0.007)
Number of Observations 3531 3531 3531 942 942 942 2589 2589 2589

Sources: IMF staff calculations

Notes: IAD = import-intensity-adjusted demand; DIAD = import-intensity-adjusted demand using only the domestic components of
aggregate demand; DIAD+X = DIAD and exports predicted by trading partners’ DIAD. The table reports point estimates and
heteroscedasticity-robust standard errors in parentheses from estimating equation (7). Regressions are weighted by countries' nominal

goods import shares.

Table 7. Residuals: Real Services Import Growth

Emerging Market and

Full Sample Advanced Economies . .
Developing Economies
IAD DIAD DIAD+X IAD DIAD DIAD+X IAD DIAD DIAD+X
1) (2) (3) &) (5) (6) @ (8) 9)
Indicator 1985-2011 0.002 0.001 0.002 -0.001 -0.002 -0.001 0.010 0.014 0.010
(0.003) (0.003) (0.003) (0.002) (0.002) (0.002) (0.012) (0.012) (0.011)
Indicator 2012-16 0.009 -0.001 0.000 0.008 0.005 0.004 0.012 -0.014 -0.011
(0.006)  (0.006)  (0.006) (0.004)  (0.004) (0.004) (0.017) (0.018) (0.018)
Number of Observations 3465 3465 3465 941 941 941 2524 2524 2524

Sources: IMF staff calculations

Notes: IAD = import-intensity-adjusted demand; DIAD = import-intensity-adjusted demand using only the domestic components of
aggregate demand; DIAD+X = DIAD and exports predicted by trading partners’ DIAD. The table reports point estimates and
heteroscedasticity-robust standard errors in parentheses from estimating equation (7). Regressions are weighted by countries' nominal

goods import shares.



Table 8. Decomposing the Decline in Real Goods Import Growth: Full Sample

Import growth predicted by IAD model and its components

Import growth predicted by DIAD+X model and its components

Actual Overall C G | Relg tive Const Overall C G | X Relg tive Const
Prices Prices
1) (2) (©) 4) (5) (6) (@) (8) 9) (10) (11) (12) (13) (14) (15)
1985-2007 8.1 8.0 14 0.7 2.7 4.6 0.3 -1.9 7.8 15 0.8 29 4.6 0.3 -2.3
2003-2007 9.0 8.9 14 0.7 35 4.8 0.2 -1.7 9.2 15 0.7 3.6 5.2 0.3 2.1
2012-2016 2.2 31 0.9 04 14 18 0.2 -1.7 3.6 1.0 04 16 2.7 0.1 2.1
Average Growth in 2012-16 minus average growth in:
1985-2007 -5.9 -4.9 -0.5 -0.3 -1.3 -2.8 -0.1 0.2 4.1 -0.5 -0.3 -1.3 -1.8 -0.3 0.2
2003-2007 -6.8 -5.8 -0.5 -0.2 -2.0 -3.0 0.0 0.0 -5.6 -0.5 -0.3 2.1 -2.5 -0.3 0.0
Fraction of the Import Growth Decline Predicted by Model
1985-2007 0.84 0.71
2003-2007 0.86 0.83

Source: IMF staff calculations.

Notes: IAD = import-intensity-adjusted demand; DIAD = import-intensity-adjusted demand using only the domestic components of aggregate demand; DIAD+X =
DIAD and exports predicted by trading partners’ DIAD. The table reports actual and predicted real goods import growth rates. Individual economies’ growth rates
are aggregated using average import shares over the 1985-2016 period to minimize fluctuations in the contribution of the constant to aggregate import growth.
Columns (2)—(8) decompose predicted import growth based on equation (1). Columns (9)-(15) decompose predicted import growth based on equation (6), with
column (13) denoting the contribution of export growth predicted based on trading partners’ import-intensity-adjusted domestic demand.
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Table 9. Decomposing the Decline in Real Goods Import Growth: Advanced Economies

Import growth predicted by IAD model and its components

Import growth predicted by DIAD+X model and its components

Relative

Relative

Actual Overall C G I . Const Overall C G . Const
Prices Prices
@ @) ®3) 4 ®) (6) @) 8 (©)] (100 @11 (12 (33 (14 (15
1985-2007 6.8 6.9 11 05 20 4.0 0.1 -0.8 6.7 1.2 0.5 2.0 4.0 0.1 -1.0
2003-2007 6.9 6.8 0.9 04 20 4.1 0.1 -0.7 74 1.0 0.3 18 49 0.2 -0.9
2012-2016 2.3 2.8 0.6 0.2 1.0 1.8 0.0 -0.7 3.2 0.6 0.1 11 24 -0.2 -0.9
Average Growth in 2012-16 minus average growth in:
1990-2007 4.4 4.1 -0.6 -0.3 -1.0 -2.2 -0.1 0.1 -3.5 -0.5 -0.3 -0.9 -1.6 -0.2 0.1
2003-2007 -4.6 -4.0 -0.3 -0.2 -1.0 2.4 -0.1 0.0 4.2 -0.3 -0.2 -0.7 -2.5 -04 0.0
Fraction of the Import Growth Decline Predicted by Model
1985-2007 091 0.79
2003-2007 0.88 0.92

Source: IMF staff calculations.

Notes: IAD = import-intensity-adjusted demand; DIAD = import-intensity-adjusted demand using only the domestic components of aggregate demand; DIAD+X =
DIAD and exports predicted by trading partners’ DIAD. The table reports actual and predicted real goods import growth rates. Individual economies’ growth rates
are aggregated using average import shares over the 1985—-2016 period to minimize fluctuations in the contribution of the constant to aggregate import growth.

Columns (2)—(8) decompose predicted import growth based on equation (1). Columns (9)-(15) decompose predicted import growth based on equation (6), with

column (13) denoting the contribution of export growth predicted based on trading partners’ import-intensity-adjusted domestic demand.
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Table 10. Decomposing the Decline in Real Goods Import Growth: Emerging Market and Developing Economies

Import growth predicted by IAD model and its components

Import growth predicted by DIAD+X model and its components

Relative

Relative

Actual Overall C G I . Const Overall C G | . Const
Prices Prices
@ @) ®3) 4 ®) (6) @) 8 (©)] (100 @11 (12 (33 (14 (15
1985-2007 11.1 104 22 13 45 6.3 0.8 -4.6 10.3 24 15 51 6.0 0.9 5.7
2003-2007 13.7 13.6 27 14 6.9 6.5 0.3 4.1 135 29 15 7.8 58 0.6 5.1
2012-2016 1.9 37 16 1.0 24 21 0.7 4.1 438 1.8 11 2.7 3.6 0.7 5.1
Average Growth in 2012-16 minus average growth in:
1985-2007 -9.2 -6.8 -0.5 -0.3 2.1 4.2 -0.1 05 -5.5 -0.6 -04 2.4 -2.5 -0.3 0.6
2003-2007 -11.8 -9.9 -1.0 -0.4 -4.5 4.4 04 0.0 -8.8 -1.0 -0.4 5.1 -2.3 0.1 0.0
Fraction of the Import Growth Decline Predicted by Model
1985-2007 0.74 0.60
2003-2007 0.84 0.74

Source: IMF staff calculations

Notes: IAD = import-intensity-adjusted demand; DIAD = import-intensity-adjusted demand using only the domestic components of aggregate demand; DIAD+X =
DIAD and exports predicted by trading partners’ DIAD. The table reports actual and predicted real goods import growth rates. Individual economies’ growth rates
are aggregated using average import shares over the 1985—-2016 period to minimize fluctuations in the contribution of the constant to aggregate import growth.
Columns (2)—(8) decompose predicted import growth based on equation (1). Columns (9)-(15) decompose predicted import growth based on equation (6), with
column (13) denoting the contribution of export growth predicted based on trading partners’ import-intensity-adjusted domestic demand.
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