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Abstract
We introduce a novel approach to operationalizing growth models. Drawing on the most 
recent release of OECD Input–Output Tables, we compute the import-adjusted growth 
contributions of consumption, investment, government expenditures, and exports for sixty-
six countries in the years 1995–2007 and 2009–2018, covering not only advanced Western 
economies but also Central and Eastern European, South-East Asian, and Latin American 
countries. We find that most are export-led or domestic demand-led and other forms of 
growth are rare. Our results differ from other classifications in that they reveal important 
geographical variation as well as temporal change. In a subsequent step, we illustrate the 
utility of the methodology by investigating the link between real exchange rate devaluation 
and export-led growth, a contentious issue in the existing literature. For pre-crisis advanced 
Western economies, we find an association between the two variables, which is statistically 
significant only when our new indicator is used.

Keywords Growth models · Political economy · Input–output tables · Export-led growth · 
Advanced economies · Emerging economies

1 Introduction

The past few years have seen a surge of interest in “growth models” among comparative 
and international political economists and post-Keynesian economists (Baccaro and Pon-
tusson 2016; Behringer and van Treeck 2019; Hassel and Palier 2021). This rapprochement 
of social scientists and heterodox economists promises to revitalize “political economy” as 
an interdisciplinary field of study (Stockhammer and Kohler 2022).

Yet, research on growth models is hindered by the lack of consensus on their con-
ception and operationalization. When talking about growth models, some researchers 
refer to the effects of changes in some ultimate “drivers” of growth (e.g., the factor 
distribution of income), while others are interested in the actual growth contribution 
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of particular aggregate demand components (e.g., consumption or exports). The 
approaches used for measuring growth models vary accordingly.

In this paper, we present a new methodology for operationalizing growth models, 
which applies growth decomposition to “import-adjusted” demand components (Auboin 
and Borino 2018; Bussière et  al. 2013). This methodology identifies the key demand 
contributors to growth for specific countries in given periods, thus providing an objec-
tive basis for the distinction between not only consumption- and export-led growth 
models, on which the discussion has mostly focused so far, but also investment- and 
government expenditure-led ones, or some combination thereof.

The main advantage of the import-adjusted demand component approach is that it 
accounts for different types of import expenditures for consumption, investment, gov-
ernment spending, and export purposes. Growth decomposition focusing on net exports, 
that is, subtracting all imports from exports as it is usually done, understates the growth 
contribution of exports and overstates that of domestic demand, especially consump-
tion. Furthermore, growth decomposition is a purely descriptive exercise, which does 
not require acceptance of the validity of any particular economic model. The resulting 
data can be used to investigate the “drivers” of different types of growth (e.g., shifts in 
wage/profit shares, changes in the personal distribution of income, changes in household 
debt, trends in asset prices, price and non-price competitiveness of exports, etc.).

The methodology developed in this paper requires input–output tables (IOTs) to 
calculate import-adjusted demand components. Until not long ago, IOTs were only 
available for a limited number of countries and years. Furthermore, they were based 
on different statistical standards for different periods, and thus not directly compara-
ble. However, the OECD’s most recent release of IOTs includes standardized data for 
sixty-six countries between 1995 and 2018. We use these data (7,069,392 observations 
in total) to construct measures of growth models for all countries in the OECD IOT 
database for two periods: the pre-financial crisis period (1995–2007) and the post-crisis 
period (2009–2018).

Our results suggest that most countries are export-led or domestic demand-led (where 
domestic demand is the sum of consumption, investment, and government spending). Con-
sumption-led economies are rare, and the US is the only advanced country to consistently 
fall into this category. Most continental European countries are export-led, while the "lib-
eral market economies" are domestic demand-led. The Nordic countries deserve a category 
of their own, since household consumption, investment, and government expenditures are 
more important for their growth profiles and exports less important than for continental 
countries. The analysis also uncovers change over time. Both the Mediterranean and the 
Central and Eastern European countries (CEE) responded to the crisis by moving clearly 
towards export-led growth, while the South-Eastern Asian and Latin American countries 
had more differentiated responses, but overall moved in the opposite direction.

In a second step, we illustrate how the newly created indicators can be used to explore 
substantive questions about the determinants of different types of growth. In particular, we 
explore a question that has received conflicting answers in the literature on growth models: 
is export-led growth dependent on real exchange devaluation as argued by Baccaro and 
Pontusson (2016), or is it better explained by the quality of exports as Kohler and Stock-
hammer (2021), Hein et al. (2021), and others maintain?

We do not find a generalized relationship between export-led growth and real exchange 
rate devaluation across all time periods and country groups. However, real exchange rate 
devaluation is strongly associated with export-led growth in advanced Western countries in 
the pre-crisis period, while export complexity is not. Importantly, this relationship is only 
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statistically significant when the import-adjusted measure of export-led growth is used, but 
not if the indicator is based on net exports.

The remainder of the paper is organized as follows: the next section reviews the exist-
ing literature on growth model operationalization. We then introduce our methodology 
before presenting our growth model indicators for sixty-six countries divided into four-
teen regional groups and two time periods. This is followed by an analysis of the trade-
off between export-led and consumption-led growth and of the determinants of export-led 
growth. The concluding section discusses avenues for empirical research using the data 
presented in the paper.

2  The literature on growth model classification and operationalization

The empirical research on growth models is rapidly expanding and now covers a grow-
ing number of topics: cross-country variation in growth trajectories (Baccaro and Pontus-
son 2016; Bohle and Regan 2021; Johnston and Regan 2018); changes in growth trajecto-
ries over time (Erixon and Pontusson 2022; Höpner 2019; Reisenbichler and Wiedemann 
2022); variation in policy stance across countries (e.g., fiscal policy, tax policy) as a result 
of growth model differences (Haffert and Mertens 2021; Hopkin 2020; Hübscher and Sat-
tler 2022); the impact of growth models on individual preferences (Baccaro and Neimanns 
2022; Hübscher et al. 2022); the effects of cross-country institutional differences on pat-
terns of inequality and growth (Behringer and van Treeck 2019); the impact of particu-
lar sectors on growth (Bürgisser and Di Carlo 2022); and the relationship between growth 
models and central bank policies (Reisenbichler 2020).

Despite the growing popularity of the notion of growth models and its deployment as 
dependent and independent variable in a number of empirical analyses, there is no consen-
sus on the definition of growth models and no generally accepted methodology for opera-
tionalizing them. Different authors use the label to designate slightly different objects. It is 
therefore important to provide some conceptual and methodological clarification.

Baccaro and Pontusson (2016) have used growth decomposition between consumption, 
investment, government expenditures, and net exports to operationalize growth models. 
Thus, Germany was classified as an export-led growth model because net exports provided 
the largest contribution to German growth between 1994 and 2007; the UK as a consump-
tion-led growth model for analogous reasons; Sweden as a balanced growth model for its 
ability to combine export-led and consumption-led growth contributions; and Italy as a 
case of stagnation due to the lack of any sufficiently dynamic demand component. Growth 
decomposition was then coupled with a (rudimentary) analysis of the determinants of dif-
ferent types of growth, focusing in particular on wage growth, household debt, and the 
price sensitivity of exports. Recently, Mertens et al. (2022) have used the growth decompo-
sition approach to classify the growth models of nine emerging market economies.

Cardenas and Arribas (2021, Chapter  1) also use growth decomposition to identify 
growth models, coupling it with an analysis of the relationship between consumption and 
investment, respectively, and the net export share of GDP. Furthermore, they engage in an 
analysis of trajectories of institutional change for a number of European countries in the 
style of the regulation school approach (Boyer and Saillard 2005). They thus derive three 
growth models: (1) debt-financed consumption-led (associated with private-sector debt and 
a current account deficit); (2) export-led; and (3) domestic demand-led.
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Hassel and Palier (2021) rely on multiple qualitative and quantitative criteria for iden-
tifying growth models. On the one hand, they use the share of a particular demand com-
ponent (exports or consumption) in GDP to differentiate between export-led and domestic 
demand-led growth. On the other, they examine variation in countries’ capacity to produce 
and export high value-added services, which they consider a consequence of their ability to 
effectively adopt information and communications technology. In conducting this analysis, 
they examine welfare state institutions and reform policies, as they see them as important 
facilitators of the transition towards a high value-added service economy. The combination 
of these criteria leads to five types of growth models: (1) export-led with dynamic services 
(e.g., Sweden); (2) export-led with manufacturing exports (e.g., Germany); (3) FDI-driven 
export-led (where exports depend on the ability of the country to attract foreign capital) 
(e.g., Ireland); (4) domestic demand-led, supported by finance and high value-added ser-
vices (e.g., the UK); (5) domestic demand-led, with public expenditures as the key growth 
driver (e.g., Mediterranean countries).

Picot (2021) focuses on how countries could engineer a demand stimulus, arguing that 
they essentially have three ways to do so: they can bring their private sector into deficit; 
they can run a public sector deficit; or they can rely on the rest of the world to go into defi-
cit (which corresponds to a current account surplus for the country in question). It is also 
possible to combine different demand stimuli. With three sectors (private, public, foreign) 
and two possible states of the world (deficit or no deficit), there are eight potential combi-
nations, but one of them is impossible (private deficit, public deficit, current account sur-
plus) because if the whole domestic economy is in deficit, the country must borrow from 
the rest of the world and hence be in external deficit.

Based on this framework, Picot (2021) collects data on twenty-eight OECD countries 
divided into three periods (1995–2000, 2001–2007, and 2010–2016), and then analyzes 
them using the methodology of fuzzy-set qualitative comparative analysis (Ragin 2000), 
identifying seven types of growth models: (1) finance-based (aggregate demand stimula-
tion is achieved through private deficit); (2) export-led (a sustained current account surplus 
stimulates growth); (3) state-led (based on large public deficits); (4) domestic demand-
led (based on the combination of private and public deficits); (5) private- and export-led 
(based on the combination of private deficits and current account surpluses but with public 
surpluses); (6) state- and export-led (based on the combination of public deficits and cur-
rent account surpluses but with private surpluses); and (7) balanced (no private or public 
deficit, no current account deficit). The author finds that export-led growth is dominant in 
continental European and Nordic countries and finance-led growth is dominant in English-
speaking countries, while Mediterranean and CEE countries are more internally diverse.

Picot’s (2021) approach is essentially based on a simplified sectoral balance approach. 
As such it shares some similarities with that of Hein et al. (2021). These authors use two 
criteria for identifying growth models: growth decomposition across consumption, invest-
ment, government expenditures, and net exports; and the net financial balances of sec-
tors (household, non-financial private firms, financial private firms, public sector, and 
foreign sector). The latter criterion is used to shed light on the manner in which demand 
is financed. They thus infer four types of growth models, as follows: (1) Export-led mer-
cantilist is characterized by a large growth contribution of net exports, while the growth 
contribution of domestic demand is small or negative. (2) Weakly export-led has a similar 
configuration to the previous type, but the growth contribution of export surpluses is lower. 
The Mediterranean countries after the euro crisis are classified as weakly export-led, too. 
(3) Domestic demand-led is characterized by a government sector in deficit and a private 
sector in financial surplus, while the current account is in balance or moderate deficit. (4) 
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Debt-led private demand boom has the private sector as a whole in deficit, including the 
household sector, and sees endemic current account deficits.

Hein et al. (2021) also clarify the distinction between the concept of “demand regime” 
as used by post-Keynesian and regulationist economists (e.g., Boyer 1988) and that of 
“growth models” as used by comparative political economists. A demand regime is a coun-
terfactual entity, which depends on an underlying structural model of the economy – for 
example, neo-Kaleckian (Bhaduri and Marglin 1990) or neo-Sraffian (Girardi and Pariboni 
2016). This model defines the ultimate determinants of growth: for example, propensity 
to consume, sensitivity of investments to profits and aggregate demand, price sensitivity 
of exports and imports, demand sensitivity of imports and exports, autonomous (debt-
financed) consumption. To identify a “demand regime,” it is necessary to examine what 
would happen to aggregate demand if, for example, the functional distribution of income 
between wages and profits were to change at the margin in favor of wages. If demand 
expands, the demand regime is wage-led; vice versa, it is profit-led. Capital accumulation 
can also be wage-led or profit-led depending on whether investments are more responsive 
to the expansion of demand or to the profit share. Labor productivity, too, is affected by 
shifts in the functional distribution of income and can be wage-led or profit-led (Storm and 
Naastepad 2012).

A country having a wage-led or profit-led demand regime is not the same as actual 
growth being caused by an increase in the wage share or profit share. Actual growth is 
determined by the combination of the structural features of an economy, which shape 
the demand regime, and the policies enacted in the country, which could be pro-labor or 
pro-capital (Lavoie and Stockhammer 2013). If there is congruence between the demand 
regime and the policy regime (for example if pro-labor policies are implemented in a wage-
led demand regime), growth will ensue; if there is a mismatch (for example if pro-capital 
policies are implemented in a wage-led demand regime), there will be stagnation.

Building on the distinction between structural determinants of growth and actual 
growth, Kohler and Stockhammer (2021) critique the use of growth decomposition for 
classifying growth models. Looking at the growth contributions of consumption, invest-
ment, government expenditures, and net exports, they argue, says little about the ultimate 
sources of growth. For example, consumption-led growth may be driven by an increase 
in the bargaining power of workers, or by an increase in households’ access to debt, or by 
the impact of appreciating house prices, or by some combination of these factors. In addi-
tion, they argue that growth accounting per se may lead to misclassification of a country’s 
growth process. For example, after the sovereign debt crisis, the Mediterranean countries 
were forced to drastically reduce the volume of imports without exports increasing much. 
The application of a growth accounting methodology would lead to these countries being 
classified as examples of export-led growth, but in reality the increase in the growth contri-
bution of net exports is due to the drastic contraction of imports. Furthermore, in financial-
ized capitalism, growth is subject to endogenous cycles (Minsky 1992). Countries relying 
on debt-led growth first experience a period of boom, which is followed by a bust period 
when the private sector starts to deleverage. If a growth decomposition approach is used, 
these different phases of the same cycle will appear as shifts in the growth model unless 
the time frame is sufficiently long.

As a result, Kohler and Stockhammer (2021) recommend analyzing the role of growth 
drivers through econometric analyses in which the dependent variable is either GDP or 
some specific components of it (e.g., consumption, investment, exports, imports) and the 
independent variables are selected based on a model of the structural determinants of 
growth. The ultimate drivers of growth are shifts in wage or profit shares as underscored by 
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neo-Kaleckian models, as well as shifts in the distribution of personal income, changes in 
household debt, and asset prices. Econometric analysis reveals that shifts in factor income 
play a limited role when compared with the role played by household debt and house price 
movements (Stockhammer and Wildauer 2016).

In brief, an analysis of the existing literature reveals a lack of consensus on the num-
ber and type of growth models and on the most appropriate approach for operationaliz-
ing them. Most authors adopt some form of growth decomposition, but others recommend 
against its use. In our view, growth decomposition has several advantages, as it is a purely 
descriptive exercise, which does not require acceptance of the validity of any particular 
model of the economy. By contrast, estimating the ultimate drivers of growth requires 
acceptance of a particular model as correct. Neo-Kaleckians underscore movements in fac-
tor shares (wage or profit shares), and neo-Sraffians the autonomous demand components, 
as the ultimate drivers (Girardi and Pariboni 2020). Relatedly, the estimation of the effects 
of growth drivers relies on often questionable assumptions about the exogeneity of vari-
ables. Furthermore, differences in specification, time period of the analysis, and estima-
tion approach often produce different estimates (Blecker 2016). Growth decomposition is 
instead model-free and assumption-free. In addition, the required data series are generally 
available for numerous countries and for long periods. However, growth decomposition 
needs to be adjusted to correct a problem of interpretation, which we discuss in the next 
section.

3  Problems with traditional growth decomposition

The methodology of growth decomposition is simple and straightforward. Starting from 
the expenditure-based representation of GDP (Y) as the sum of consumption (C), invest-
ments (I), government expenditures (G), and exports minus imports (X – M), the growth 
contribution of each demand component K is equal to the percentage change of the demand 
component times the share of the demand component in GDP at time zero:

However, by subtracting imports entirely from exports, this method of growth decom-
position leads to an underestimation of the economic importance of exports and an 
overestimation of the importance of the domestic demand components (especially con-
sumption). Exports only absorb a portion of imports. The vast majority of imports are 
consumed. Some imports are also used as investment goods or purchased by governments 
and should thus be deducted from consumption, investment, and government expenditures, 
respectively.

Consider the extreme example of an economy that produces solely for export, has no 
investment and no government expenditures (but the argument would not change if they 
were included), and uses the export revenues to pay for imports, which are then consumed. 

(1)Y = C + I + G + (X −M)

for K = [C, I,G, (X −M)]

(2)growth contribution of K =
ΔK

K0

K0

Y0

=
ΔK

Y0
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By design, this is an export-led economy with a balanced trade account. Let us assume that 
all components of aggregate demand equal 100 at time zero:

Let us now increase all demand components by 10%:

If we conduct growth decomposition according to the formula described in Eq. (2), we 
find that the economy has grown by 10% and all growth is consumption-led, while the 
growth contribution of (net) exports is zero, which is patently false in substantive terms.

Let us now distinguish between imports that are absorbed by consumption ( MC ) and 
imports that are absorbed by exports (MX) (such as raw materials or intermediate products 
used in the production of exports), which in this particular case are assumed to be zero. For 
all demand components, and not just for exports, we calculate their net values:

If we assume again that all demand components grow by 10% and we apply the growth 
decomposition formula, we find that all growth is export-led and the growth contribution 
of consumption is nil, which is correct both arithmetically and substantively.

This example shows that traditional growth decomposition may lead to misclassifica-
tion. While subtracting imports solely and entirely from exports makes sense if one is 
interested in the net financial balance of a country vis-à-vis the rest of the world (net trade 
and current account balance), it leads to an underestimation of the growth contribution of 
exports and an overestimation of that of domestic demand. In order to obtain the correct 
answers from growth decomposition, import-adjusted demand components are required. 
However, national accounts data do not distinguish between the portion of imports that is 
absorbed by each demand component and only provide the total value of imports. In order 
to calculate import-adjusted demand components, it is necessary to use input–output tables 
and apply the methodology we lay out in the next section.

4  Methodology for deriving import‑adjusted demand components

Our goal is to reformulate the expenditure-based formula for GDP (Y) as the sum of net 
(import-adjusted) demand components. For this, we need to decompose imports (M) into 
the import expenditures absorbed by each demand component:

The four terms in brackets represent the import-adjusted contribution to aggregate 
demand of consumption, government spending, investment, and exports, respectively.

Input–output tables provide the information needed to derive the import-adjusted 
demand components. A stylized representation of an IOT is reported in Table 1.

(3)Y0 = C0 +
(

X0 −M0

)

= 100 + (100 − 100)

(4)Y1 = C1 +
(

X1 −M1

)

= 110 + (110 − 110)

(5)M0 = MC0
+MX0

= 100 + 0

(6)Y0 =
(

C0 −MC0

)

+
(

X0 −MX0

)

= (100 − 100) + (100 − 0) = 0 + 100

(7)M = MC +MI +MG +MX

(8)Y =
(

C −MC

)

+
(

I −MI

)

+
(

G −MG

)

+
(

X −MX

)
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The economy is composed of n sectors. The rows of the IOT record the output of each 
sector i as the sum of the sales of intermediate outputs to the j domestic sectors of the 
economy (matrix Zd) plus final demand (matrix Fd)—consumption, investment, govern-
ment expenditures, and exports. The columns of the IOT report the inputs used by each 
sector j to produce its output as the sum of intermediate inputs purchased from the i domes-
tic sectors of the economy plus foreign imports of intermediate inputs (matrix Zm) pur-
chased by sector j from sector i plus value added (Miller and Blair 2009, Chapter 2). Notice 
that the IOT also reports, sector by sector, the direct imports of goods and services that 
satisfy each component of final demand (matrix Fm). This information is not available in 
standard national accounts data. For each sector i and each final demand component k, the 
total value of the sectoral output x is:

where zd
i,j

 is the output sold by sector i to sector j and f d
i,k

 is one of k final demand compo-
nents satisfied by the output of i.

Data on direct imports are not sufficient on their own to calculate import-adjusted 
demand components. In addition, we need to calculate indirect imports, that is, the value of 
imports “induced” by spending on goods and services produced domestically. Imports of 
intermediate inputs from foreign suppliers, as well as imports incorporated in intermediate 
inputs bought from domestic suppliers, fall into this category. In order to estimate indirect 
imports, we follow the methodology of Bussière et al. (see also Auboin and Borino 2018; 
Bussière et al. 2013). The step-by-step procedure is described in Appendix A and allows 
the derivation of the  Mind matrix, which indicates, sector by sector, the indirect imports 
associated with each component of final demand.

Since imports are the sum of direct and indirect (induced) imports, and direct imports 
are given by Fm, total imports Mtot are equal to:

(9)xi,k =

n
∑

j=1

zd
i,j
+ f d

i,k

(10)Mtot
= Mind

+Mdir

Table 1  Stylized structure of input–output tables

Intermediate Final demand Total

Ind. 1 Ind. 2 … Ind. n C I G E

Domestic Ind. 1 Zd (n × n) Fd (n × 4)
Ind. 2
…
Ind. n

Import Ind. 1 Zm (n × n) Fm (n × 4)
Ind. 2
…
Ind. n

Value added
Total
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The total final expenditures linked to each demand component are given by the sum 
of final expenditures on domestically produced goods and services (Fd) and on directly 
imported goods and services (Fm):

We can now calculate the import-adjusted final demand components:

The formula above shows clearly that the import-adjusted demand components are 
expenditures on domestically produced goods and services minus the expenditures on 
imports that are indirectly induced by domestically produced goods and services.

Having derived the import-adjusted values, we apply the growth contribution formula 
[Eq. (2)] to obtain the import-adjusted growth contributions of consumption, investment, 
government expenditures, and exports.

Appendix A provides more details about the methodology. Before presenting the 
import-adjusted demand contributions to growth for several countries, the next section dis-
cusses the data.

5  The OECD Input–Output Tables

We use the latest release of the OECD Input–Output Tables (IOTs) database, which cov-
ers sixty-six countries1 for all years between 1995 and 2018. These countries on average 
account for 87.9% of world GDP in 1995–2018. While other sources of IO tables exist, 
most notably a series of standardized IO tables made available by the World Input–Output 
Database (WIOD) for forty-three countries between 2000 and 2014 (Dietzenbacher et al. 
2013), the latest release of OECD data offers several advantages: it has the largest cover-
age of countries (66) and sectors (45); it uses the same statistical classification for all years 
(ISIC Rev 4), differently from the previous release of OECD IOTs, which followed ISIC 
Rev 3 (34 sectors) between 1995 and 2011 and ISIC Rev 4 (36 sectors) between 2005 and 
2015. Using standardized data makes it possible to construct a single time series between 
1995 and 2018 without gaps. Importantly, the latest OECD IOT release seems to have a 
higher quality of data than both the WIOD and previous releases of the OECD IOTs, par-
ticularly with regard to direct re-exports, which lead to very high values of import-adjusted 

(11)Ftot
= Fd

+ Fm

(12)Fimp. adj.
= Ftot

− (Mind
+ Fm

) = Fd
−Mind

for K = [C, I,G,X]

(13)growth contribution of Kimp.adj
=

ΔKimp.adj

Y0

1 Argentina, Australia, Austria, Belgium, Brazil, Brunei, Bulgaria, Cambodia, Canada, Chile, China, 
Colombia, Costa Rica, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, 
Greece, Hong Kong, Hungary, Iceland, India, Indonesia, Ireland, Israel, Italy, Japan, Kazakhstan, Laos, 
Latvia, Lithuania, Luxembourg, Malaysia, Malta, Mexico, Morocco, Myanmar, Netherlands, New Zealand, 
Norway, Peru, Philippines, Poland, Portugal, Romania, Russia, Saudi Arabia, Singapore, Slovakia, Slove-
nia, South Africa, South Korea, Spain, Sweden, Switzerland, Taipei, Thailand, Tunisia, Turkey, UK, US, 
Vietnam.
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contributions of exports for some countries (such as the Netherlands and Belgium) when 
other datasets are used.2

The validity of the OECD IOT data for any particular country depends on gross 
domestic product (GDP) being a valid measure of economic activity in that country. This 
assumption is, however, dubious for countries that are legal hosts to a large number of 
multinational companies (Ergen et al. 2022; Linsi and Mügge 2019). For such countries, 
gross national income (GNI) is generally preferable to GDP, because it excludes the net 
income sent to or received from abroad, and hence the repatriated profits of foreign mul-
tinationals.3 However, we are unable to calculate the GNI from the IOT data. To obviate 
this problem, we have compared the growth of GDP (calculated from our data) with the 
growth of GNI (from the World Bank World Development Indicators database). We find 
that the growth of GDP is on average considerably higher than the growth of GNI for four 
countries: Luxembourg (1.08%), Ireland (0.92%), Singapore (0.54%), and Malta (0.51%). 
Therefore, although we calculate demand contributions to growth for these countries as 
well, we exclude them from the statistical analyses that follow.

6  Demand contributions to growth

We can now compute the average annual growth rate of GDP for each country and the 
average relative import-adjusted growth contribution of four demand components—con-
sumption, investment, government expenditures, and exports—for two periods: 1995 to 
2007, and 2009 to 2018. All values are at basic prices, that is, before taxes less subsidies on 
final products.

For presentation purposes, we group the sixty-six countries in the OECD IOT data-
base into the following categories: (1) continental European countries (Austria, Bel-
gium, Germany, Luxembourg, Netherlands, and Switzerland); (2) liberal market econ-
omies (Australia, Canada, Ireland, New Zealand, UK, and US); (3) Nordic countries 
(Denmark, Finland, Iceland, Norway, and Sweden); (4) Mediterranean/mixed countries 
(Cyprus, France, Greece, Italy, Malta, Portugal, and Spain); (5) Central and Eastern 
European countries (Bulgaria, Croatia, Czech Republic, Hungary, Poland, Romania, 
Slovakia, and Slovenia); (6) Baltic countries (Estonia, Latvia, and Lithuania); (7) 
advanced Asian countries (Japan and South Korea); (8) other countries of the West-
ern bloc (Israel and Turkey); 9) South-East Asian countries (Cambodia, Hong Kong, 
Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Taipei, Thailand, and 

2 IOTs set the direct imports of exports (defined as the short-term transit of goods and services in an inter-
mediary country without undergoing any value-adding processes) to zero. Existing research relying on IO 
tables argues that this is a plausible assumption in advanced countries (e.g., Auboin and Borino 2018; Bus-
sière et  al. 2013). However, empirical analyses suggest that the assumption may not be warranted (Guo 
et al. 2009). Therefore, if direct imports of exports are set to zero, their corresponding values when they are 
re-exported should also be excluded from exports. Working with WIOD IO Tables and the previous OECD 
releases of IOTs prior to the latest OECD release, we notice that for certain countries (the Netherlands and 
Belgium in particular) the growth contribution of exports reaches extreme values that suggest overestima-
tion due to re-exports not being netted out from exports.
3 For Ireland, even GNI is no longer a valid measure. This is due to multinational IT and pharmaceutical 
companies, or aircraft leasing companies, locating their intellectual property (which is classified as invest-
ment) in Ireland in order to take advantage of a favorable tax regime (Tedeschi 2018). The Irish Central Sta-
tistical Office now prefers to use a modified GNI measure net of depreciation on these two classes of assets.
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Vietnam); (10) China; (11) India; (12) African countries (Morocco, South Africa, and 
Tunisia); (13) Central and Latin American countries (Argentina, Brazil, Chile, Colom-
bia, Costa Rica, Mexico, and Peru); (14) natural resource-rich countries, defined as 
those that have rents derived from natural resources (variable available in the World 
Bank World Development Indicators database) whose average value is higher than 10% 
of GDP between 1995 and 2018, which are Saudi Arabia (37.56%), Brunei (23.68%), 
Kazakhstan (19.39%), and Russia (14.20%).

A few clarifications about these country groupings are in order. We start from the vari-
eties of capitalism (VoC) distinction between coordinated and liberal market economies 
(Hall and Soskice 2001). In the former, a logic of strategic coordination among actors pre-
vails; in the latter, market coordination prevails. We then distinguish between continental 
European and Nordic countries; VoC regards them all as coordinated market economies 
(CME), while other researchers (e.g., Pontusson 2005) place them in a separate group. The 
Mediterranean/mixed economies category is also drawn from VoC. In these countries, the 
state traditionally plays a key role in economic coordination (Ferrera 1996; Schmidt 2002). 
The other country groups are based on geographical proximity, population size (China and 
India), or high rents derived from natural resources.

We associate a country’s growth model with the demand component that provides the 
largest growth contribution in a given period. Specifically, we use the following criteria to 
classify growth models:

(1) If the growth contribution of a demand component is greater than 40%, the growth 
model is “led” by that component. With this rule, there can in principle be two leading 
demand components simultaneously, but this is rare.

(2) If the growth contribution of a demand component is greater than 50%, the growth 
model is strongly reliant on that component.

(3) If any two demand components jointly account for 70% or more of growth, the growth 
model is led by a combination of the two components.

(4) If the three domestic demand components (consumption, investment, and government 
expenditures) account jointly for at least 70% of growth, the growth model is domestic 
demand-led.

(5) If the growth contribution of exports is between 30 and 40% (i.e., the contribution of 
domestic demand is less than 70%), the growth model is balanced.

These thresholds are virtually the same as the ones one would select on purely empirical 
grounds if one focused on the distribution of growth contributions from domestic demand 
and exports (in particular, the median and the 33% and 66% percentiles). Appendix D pro-
vides details on the empirical validation of the thresholds.

Since growth patterns can be erratic in the short term, we compute GDP growth over 
two long periods. These are 1995 to 2007 (the period before the financial crisis), and 2009 
(the first year after which GDP starts growing again for all countries after the financial 
crisis) to 2018 (the last available year). Table  2 reports the calculations, distinguishing 
between the pre- and the post-financial crisis period. For reasons of space, we do not com-
ment on all findings, especially in the case of emerging countries for which we lack suf-
ficient substantive knowledge. We also plot the changes in growth models over time dis-
tinguishing between the contributions to growth of domestic demand and exports (Fig. 1). 
On the axis we have the relative contribution of exports in the two periods (and implicitly 
also that of domestic demand since it is the complement of this contribution), while on 
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Fig. 1  Average growth and average relative growth contributions of domestic demand and exports before 
and after the financial crisis



1341Operationalizing growth models  

1 3

the y-axis we have the list of countries. The size of the two dots identifying the relative 
contribution of exports in the two periods is proportional to GDP growth in the respective 
period, while the color of them distinguishes the two periods. The oriented segment join-
ing them represents the change in the relative contribution of exports between the two peri-
ods. Negative relative contributions of exports (Argentina and Brunei post-2008) or greater 
than 100% (Italy, Portugal, Croatia, Cyprus, Spain, Bulgaria post-2008) are outside the 
extremes considered for the x-axis in order to increase visibility for most country-periods. 
For Greece, the average growth rate is negative for the post-crisis period. Hence Fig. 1 only 
reports the value of the pre-crisis average and the direction of change.

Continental European countries tend to be export-led. In the pre-crisis period, they were 
all export-led with the exception of the Netherlands, which had a balanced growth model. 
After the crisis, Austria, Belgium, and the Netherlands became even more export-led, 
while in Germany and Switzerland the growth contribution of exports declined slightly. 
Nonetheless, the growth model remained strongly export-led overall.

Domestic demand and consumption play a more important role in the growth process 
of the LMEs. In particular, the US is strongly consumption-led in both periods. After the 
crisis, most countries rebalanced a bit their growth models, and the adjustment was espe-
cially pronounced in the UK according to our data. Ireland does not fit at all into the LME 
category, as it is heavily export-led before and after the crisis.

The Nordic countries are more domestically oriented than the continental European 
countries. In fact, Denmark is the only country to clear the bar for inclusion in the export-
led camp. Interestingly, Sweden and (especially) Norway, responded to the crisis by 
increasing their reliance on domestic demand, while Iceland and Denmark moved in the 
opposite direction.

The Mediterranean countries were domestic demand-led in the period before the crisis 
(in particular, government expenditures gave a greater contribution to growth than in other 
countries, with all of them being above the median and four of them being above the 89% 
percentile), but they moved, or rather were forced to move, towards export-led growth after 
the crisis, including France. In reality, however, export-led growth is the outer face of stag-
nation for these countries: with growth rates close to zero, and with negative growth con-
tribution of the domestic demand components, the small positive contribution of exports 
stands out in relative terms. With its strong export-orientation in both periods, Malta is an 
outlier within the group of Mediterranean countries.4

The CEE display a similar pattern to the continental European countries: with the excep-
tion of Croatia, Poland, and Romania (which had balanced or domestic demand-led growth 
models), most CEE countries were export-led before the financial crisis, and all countries 
increased their reliance on foreign demand in the post-crisis period (Ban and Adascalitei 
2022). The Baltics deserve a category of their own: they had very high growth rates, bal-
anced or domestic demand-led (with a prominent role for investment), before the crisis, but 

4 For Greece and Brunei, the average growth rate 2009–2018 is negative. Thus, it makes little sense to 
determine the growth model of these two countries, because they are cases of degrowth. For this reason, 
no growth model label is attributed to these two countries in Table 2. In addition, after 2008, in several 
instances in other countries some demand components show negative contributions to growth. Since the 
relative growth contributions of the four demand components sum up to 100 percent by definition, it is 
possible for some components to have a contribution to growth greater than 100 percent, compensating for 
the negative growth share of other components. The only exceptions are Greece and Brunei after 2008, in 
which the sum gives -100 percent, because we have adjusted the calculation of the relative growth contribu-
tions in the case of negative GDP growth (used as denominator) so that positive/negative absolute contribu-
tions in the numerator remain positive/negative.
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became strongly export-led economies with much lower growth rates after the crisis. The 
experience of Croatia, and to a lesser extent Bulgaria and Romania, resembles that of the 
Mediterranean countries: they experienced a collapse of domestic demand in the second 
period and the only positive contribution to growth came from exports.

Coming to the two advanced Asian economies, Japan is strongly export-led in both peri-
ods, while South Korea combines growth led by internal demand components as well as 
by exports. When looking at two countries with strong ties to the West, Turkey and Israel, 
the former is domestic demand-led throughout the observation period, despite the govern-
ment’s push to replace wage-led growth with export-led growth after 2007 (Apaydin 2022). 
Instead, Israel engineered a transition to export-led growth before the financial crisis but 
switched to domestic demand-led growth after 2008 with policies such as increases in the 
minimum wage in 2010 and 2015 (Krampf 2020).

The South-East Asian countries are internally diverse: some are export-led economies 
(Cambodia, Singapore, Taipei, Thailand, Vietnam), while others are domestic demand-led 
(Laos, Myanmar) or even consumption-led (Indonesia, Philippines). The only country that 
dramatically changed its growth model between the two periods is Malaysia, which moved 
from export-led to consumption-led. Perhaps surprisingly, China’s growth model is not 
export-led. Rather, investment is the most dynamic demand contributor. Indeed, investment 
has for decades been one of the main engines of growth adopted by the Chinese central 
government, an engine which at the same time serves as the main driver of technological 
progress and structural change (Riedel et al. 2007). In line with our findings, the focus on 
investment has increased further since 2009 in response to the global financial crisis. As 
for the second large country in Asia, India is very clearly domestic demand- and consump-
tion-led, especially in the post-crisis period (Nölke et al. 2022).

Two of the African countries in our dataset (Morocco and Tunisia) appear to be charac-
terized by an unstable growth trajectory with important shifts in their growth models, while 
South Africa relied heavily on internal consumption in both periods and experienced a 
decrease in the importance of exports after 2008. In Latin American countries, growth mod-
els seem to change dramatically, and this may be due to the high volatility of commodity 
markets, on which these countries often depend (Sierra 2022). With some countries shifting 
from export-led to domestic demand-led growth (Argentina, Chile, Peru) and Mexico mov-
ing in the opposite direction before and after the crisis, there is no clear pattern in the region. 
In Brazil and Columbia, growth is heavily reliant on domestic consumption both before and 
after the financial crisis. All things considered, the development model of Latin American 
countries seems to rely on domestic demand more than among South-East Asian countries.

Focusing on resource-rich countries, as the biggest oil exporter in the world, Saudi Ara-
bia was strongly export-led before 2008 but rebalanced its growth strategy after 2008 by 
relying much more on internal domestic demand, in line with long-term objectives of the 
Saudi government (Nurunnabi 2017). In a similar way, Kazakhstan was strongly export-led 
before 2008 and became strongly consumption-led after 2008. By contrast, Russia showed 
a balanced growth model before 2008, with both consumption and exports making impor-
tant contributions. After 2008, a fall in consumption made export-led growth the dominant 
pattern, accompanied by a comparatively strong role of investment.

Overall, the methodology of import-adjusted demand components yields results that 
resonate with existing analyses. The majority of countries are driven by exports or domes-
tic demand. Consumption-led economies are uncommon, yet the United States is clearly 
one of them in both the pre-crisis and the post-crisis period. Investments and government 
expenditures are never a primary growth engine as defined above.
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There are distinct and long-lasting contrasts between continental European and LME 
countries. The former are largely export-oriented while the LMEs are centered on the 
domestic market (see Hope and Soskice 2016). The Nordic have a profile of their own, dif-
ferent from the continental European countries (contrary to Hein et al. 2021; Hope and Sos-
kice 2016; Picot 2021). Household consumption, investment, and government expenditures 
are more important for their growth profile, which is not surprising given the larger size 
of their public sector and welfare states and the greater strength of their labor movements. 
Both the Mediterranean and the CEE countries responded to the crisis by moving decisively 
towards export-led growth (Bulfone and Tassinari 2021; Perez and Matsaganis 2018), while 
the South-East Asian and Latin American countries had more differentiated responses.

Comparing the old and new (import-adjusted) measures of growth contributions, it 
emerges that import-adjusted demand contributions are lower for the domestic demand 
components, especially consumption, and higher for exports. For example, the yearly 
growth contribution of import-adjusted consumption is on average, over the entire sam-
ple of countries, 0.8% lower than the growth contribution of consumption calculated with 
unadjusted data (see Table 3). For exports, import adjustment leads to yearly growth con-
tributions 1.4% greater than the net export contributions calculated with the traditional 
method. The two measures, import-adjusted and non-import-adjusted, are highly corre-
lated for consumption, investment, and government expenditures (between 89 and 99%), 
and more moderately correlated for exports (51%). This implies that using import-adjusted 
demand components is unlikely to make a major difference for statistical analyses focusing 
on the domestic demand components, while it could make a difference for analyses focus-
ing on the growth contribution of exports, as we will verify below.

7  The drivers of export‑led growth

In this section we illustrate how the new data can be used to explore the ultimate “drivers” 
of growth. We examine the determinants of export-led growth, a topic on which there is 
no consensus in the literature. Baccaro and Pontusson (2016) emphasize the role of real 
exchange rate devaluation and the price sensitivity of exports for export-led growth. In 
contrast, Kohler and Stockhammer (2021) argue that the importance of price competitive-
ness for growth has been exaggerated and that non-price competitiveness, captured by the 
economic complexity index, is a more important driver of growth. The skepticism about 
the role of REER is shared by other authors as well (e.g., Gräbner et al. 2020; Hope and 
Soskice 2016). A test is therefore in order.

We adopt the same style of analysis as Kohler and Stockhammer (2021) and rely on cross-
country correlations at two points in time, before and after the financial crisis, using country 

Table 3  Difference between growth contributions calculated with and without the import adjustment 
method (whole sample of countries)

Variable Mean differ-
ence (%)

SD (%) Min (%) Max (%) Correlation (%)

Consumption − 0.79 0.58 − 3.98 0.35 91.07
Investment − 0.54 0.55 − 2.58 1.04 89.17
Government expenditures − 0.10 0.08 − 0.40 0.16 98.58
Exports 1.43 1.04 − 1.55 6.32 51.22
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averages and descriptive bivariate graphs followed by multiple regressions. The analysis 
focuses on Western countries and CEE countries (including the Baltics) separately, but it 
excludes three countries for which GDP is not an appropriate measure of economic activity as 
discussed above (Ireland, Luxembourg, and Malta). The twenty-one Western countries con-
sidered are: Australia, Austria, Belgium, Canada, Cyprus, Denmark, Finland, France, Ger-
many, Greece, Iceland, Italy, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, 
Switzerland, UK, and US. The eleven CEE and Baltic countries are: Bulgaria, Croatia, Czech 
Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia.

As illustrated by Fig.  2, there is a clear negative and statistically significant relation-
ship between the real effective exchange rate (REER), a proxy for price competitiveness, 
and export-led growth for the twenty-one advanced Western countries in the pre-crisis 
period. The REER is a trade-weighted measure of price competitiveness: if it increases, 
domestic prices are growing faster than in trade partners and a decline of competitiveness 
is expected. However, there is no statistical association between these two variables for 
the eleven CEE/Baltic countries in the same period. The relationship between REER and 
export-led growth disappears for advanced Western countries as well in the post-crisis 
period. In the post-crisis period, the growth contribution of exports becomes much smaller 
than in the previous period. For CEE/Baltic countries, REER continues to be an insignifi-
cant predictor in the post-crisis period as well.5

The second bivariate relationship examined is between export-led growth and an index 
of economic complexity (not available for Cyprus and Iceland). The index, described in 
Appendix Table  7, is based on disaggregated trade data at the product and export mar-
ket level and captures both the diversification of export products and destination markets. 
Kohler and Stockhammer (2021) use it as an indicator of non-price competitiveness of 
exports (see also Gräbner et al. 2020). A country with a highly diversified product port-
folio and export markets has a higher economic complexity score and is expected to have 

Fig. 2  Relationship between growth of real effective exchange rates and growth contributions of exports, 
Western countries, 1995–2007

5 The plots of CEE/Baltic countries before 2008, Western and CEE/Baltic countries after 2008 are in 
Appendix C, Figs. 3, 4, 5.



1345Operationalizing growth models  

1 3

better export performance. However, we find no significant correlation between the eco-
nomic complexity index and export-led growth among advanced Western countries in the 
pre-crisis period. The regression line is positive as expected, but the countries are scat-
tered across the two-dimensional plane. The relationship is instead more clearly positive 
but significant only at the 10% level for CEE countries in the pre-crisis period. In the post-
crisis period, the relationship is clearly insignificant for both advanced Western and CEE 
countries. Overall, economic complexity does not seem to be a robust driver of export-led 
growth.6 All four plots relating to the link between the economic complexity index and 
growth contributions of exports are available in Appendix C, Figs. 6, 7, 8 and 9.

To disentangle the effects of different determinants, we use regression analysis. We 
focus on the advanced Western countries due to the small sample size for CEE countries. 
The dependent variable is the growth contribution of import-adjusted exports. The inde-
pendent variables are the REER and the proxy for non-price competitiveness. We also 
test whether the magnitude of export-led growth contributions is positively related to the 
growth of foreign demand, alone and in interaction with non-price competitiveness. If a 
country’s exports have high complexity, they should be able to capture a larger share of 
expanding foreign markets than a country with low levels of export complexity.7

The regression results for 1995–2007 (Table  4) confirm the results of the bivariate 
graph above: the change in REER has a negative and highly significant impact on export-
led growth, controlling for economic complexity and growth of foreign demand. The point 
estimate around -0.4 indicates an economically very significant effect of an average reduc-
tion of 4% in the export contribution to growth for every 10% of competitiveness loss. 
Economic complexity is not significantly associated with export growth either alone or in 
interaction with the growth of foreign demand. The results also suggest that growing for-
eign markets per se are not associated with higher export-led growth. It should be noted 
that when the growth contribution of net exports (exports minus all imports) is used as 
a dependent variable, as it usually is (column 3 of Table  4), the coefficient of REER is 
attenuated and statistically insignificant, which highlights the usefulness of using the new 
and more precise indicator of import-adjusted export-led growth. As already indicated by 
the bivariate graph, the relationship between export-led growth and REER breaks down 
in 2009–2018, due to many more countries, particularly the Mediterranean ones, turning 
towards export-led growth and the growth contributions of exports declining massively on 
average (Scharpf 2021). The regressions for 2009–2018 have no significant results and we 
do not report them here, but they can be found in Table 8, Appendix C.

6 The indicator of economic complexity has little time variation, hence our use of the level as opposed to 
the change (see Kohler and Stockhammer, (2021), for a similar choice). Using the change does not alter any 
substantive conclusion.
7 The indicator of foreign demand for country i is a trade-weighted sum of import volume growth in all j 
countries in our database, with the weights equal to the share of exports to j in total exports of i in a base-
line year (1995 for the 1995–2007 period and 2009 for 2009–2018). Substantive conclusions are robust to 
alternative operationalization of the foreign demand variable. Appendix B reports information on variable 
operationalization.
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8  Concluding discussion

This paper has introduced a new methodology for operationalizing growth models using 
the most recent IOTs made available by the OECD for a number of countries. Our method-
ology has the advantage of not requiring the acceptance of assumptions about the under-
lying structure of the economy and calculates the growth contributions of consumption, 
investment, government expenditures, and exports after subtracting direct and indirect 
imports from each of these demand components. We have used simple rules (e.g., if the 
relative contribution is higher than 40%, the growth model is driven by that component) to 
classify growth models in two periods: 1995–2007 and 2009–2018.

The results resonate with a number of stylized facts in the literature on comparative 
capitalism. They suggest that continental European economies were export-led before the 
crisis (with the exception of the Netherlands) and have further accentuated their reliance 
on export-led growth on average after 2008. The English-speaking LMEs instead have a 
very different type of growth model, being either consumption-led or domestic demand-
led. In the Nordic countries, domestic demand was more important for growth even before 
the crisis. This is not surprising, since these are countries with large welfare states and 
still strong labor movements, which increases the domestic orientation of the growth pro-
cess. After the crisis, the Nordic countries have been boosting the contribution of domes-
tic demand, moving further way from the continental group. The Mediterranean countries 
were domestic demand-led before the crisis but were forced by the euro crisis to reorient 
their growth profile towards export-led (Perez and Matsaganis 2019; Scharpf 2021). As a 
result, their domestic demand has collapsed and the only positive contribution to growth 
has come from exports, even though the absolute growth contribution of exports has been 
low in these countries. The CEE countries were already export-led before the crisis, with 
the exception of the Baltics, and have become even more so after the crisis.

Table 4  Regression analysis on the drivers of export-led growth, Western countries, 1995–2007

Standard errors in parentheses
*p < 0.1
**p < 0.05
***p < 0.01

Variables (1) (2) (3)
Export-led growth Export-led growth Net export-led growth

Growth of REER − 0.383*** − 0.344** − 0.233
(0.128) (0.134) (0.173)

Economic complexity − 0.00223 0.0330 0.00196
(0.00190) (0.0368) (0.00257)

Growth of foreign demand 0.132 0.533 0.390
(0.322) (0.529) (0.435)

Complexity x Foreign demand − 0.593
(0.619)

Constant 0.00656 − 0.0177 − 0.0242
(0.0183) (0.0312) (0.0247)

Observations 19 19 19
Adjusted R-squared 0.379 0.376 0.140
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Interestingly, our indicators also highlight interesting variation within regions. For 
example, the Netherlands had a more balanced growth model in the pre-crisis period than 
the other continental countries, but responded to the crisis by strongly accentuating its 
export profile. The Denmark appears an exception among Nordic countries, being the only 
export-led economy in the region. Romania was considerably more domestic demand-led 
than other CEE countries in the pre-crisis period. We have refrained from commenting on 
the growth model results of countries for which we lack substantive knowledge (especially 
the emerging ones). We hope the data we have provided and the patterns we have pointed 
to will inform the work of country and regional specialists. One potentially useful approach 
that can be linked to the growth model perspective is the inclusive growth framework, 
which links economic growth to economic inequality by emphasizing the need to raise the 
living standards of all social strata in order to achieve growth (Cerra 2021). Recent research 
has also shown that institutions play a key role in achieving inclusive growth (Aslam et al. 
2021; Aslam 2020).

In a further step, we have used the data to address the question of the role that price- 
and non-price competitiveness play in export-led growth. Although this part aims to 
illustrate the potential of this kind of approach, more than providing definitive answers, 
we were able to reveal some interesting empirical patterns. Cost competitiveness, cap-
tured by movements in the real exchange rate, is a statistically and economically highly 
significant determinant of export-led growth for advanced Western countries in the 
pre-crisis period. However, it does not play any role for the CEE countries’ export-led 
growth.

The methodology and data on different demand contributions to growth that we 
have developed in this paper open up an interesting research agenda at the intersection 
between comparative political economy and heterodox economics. What, for example, is 
the role of partisanship in determining the prevalence of different types of growth? Do 
labor market, welfare state, and financial institutions have a differential impact on growth 
models? To what extent do trade and financial interdependencies affect growth models at 
the country level? We hope that other scholars will join us in exploring these and other 
questions.

Appendices

Appendix A: Derivation of indirect imports through input–output 
tables

In this appendix, we describe the steps used to derive the indirect imports, sector by sector, 
for each demand component using the OECD national Input–Output Tables (1995–2018). 
The procedure follows Auboin and Borino (2018, pp. 36–38).

The raw national IO tables used to derive import-adjusted growth contributions are pro-
vided in the form of excel or csv sheets, each one containing data about a given country in 
a given year (country-year data). For every country-year, original data come in the form of 
five block matrices, organized as follows (Table 5).

All data are provided at basic prices (except “total intermediate consumption at pur-
chasers’ prices”) and expressed in current US dollars. We convert these prices into local 
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currency by multiplying the original values with the country-year-specific exchange rates 
provided alongside the 2021 release of the OECD Inter-Country Input–Output Tables 
(ICIOs), covering all sixty-six countries between 1995 and 2018. We then deflate these 
values, expressed in national currency, through the deflators available in the OECD Eco-
nomic Outlook data for total GDP by setting 1995 as reference year.8,9 We then reduce the 
size of the block matrices. From the original ten final demand expenditures (two columns 
being imports and total, which we do not use), we computed the vectors with final demand 

Table 5  Structure of original OECD Input–Output Tables

Zd represents the flows of intermediate inputs between domestic industries. Zm gives the flows of imported 
intermediate inputs needed by domestic industries (columns) from foreign industries (rows). Fd reports the 
final demand expenditures on domestically produced goods and services, while Fm gives the direct imports 
from foreign industries (rows) needed by each final expenditure component. The final five rows (Tot) pro-
vide summary indicators related to each column: taxes less subsidies on intermediate and final products 
(paid in foreign countries); taxes less subsidies on intermediate and final products (paid in domestic ter-
ritory); total intermediate consumption at purchasers’ prices; value added at basic prices; output at basic 
prices

Intermediate Final demand

Ind. 1 Ind. 2 … Ind. 45 Household consumption … Total

Domestic Ind. 1 Zd (45 × 45) Fd (45 × 10)
Ind. 2
…
Ind. 45

Import Ind. 1 Zm (45 × 45) Fm (45 × 10)
Ind. 2
…
Ind. 45

Tot Taxes in 
foreign 
countries

Tot (5 × 55)

…
Output

8 While OECD data also provide component-specific deflators, these deflators have been developed to be 
used with non-import-adjusted components at purchasers’ prices that are not equivalent to those we work 
with. Using them would in particular imply that the results we obtain would become dependent on the cho-
sen reference year. We hence preferred to use the overall GDP deflator for all components. Nevertheless, it 
should be noted that the results we obtain are very similar to those we derived by experimenting with the 
use of component-specific deflators.
9 OECD deflators are only available for forty-seven of the sixty-six countries OECD data offer IO tables 
on. In order to consider even the remaining countries, we used deflator data from the World Bank (eight-
een countries) and from Nasdaq (Taipei). The eighteen countries for which we use World Bank data are: 
Brunei, Cambodia, Croatia, Cyprus, Hong Kong, Kazakhstan, Laos, Malaysia, Malta, Morocco, Myanmar, 
Peru, Philippines, Saudi Arabia, Singapore, Thailand, Tunisia, Vietnam. Since deflator data on Taipei is 
missing in both OECD and World Bank data, we additionally considered the deflator data offered by Nas-
daq for the geographic entity labelled “Taiwan Province of China” (labeled “Chinese Taipei” in OECD IO 
Tables).
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expenditures for consumption, government spending, investment, and exports from the 
original OECD IO Tables as follows:

By summing up together the corresponding rows and columns, we also merge the 
initial forty-five sectors into six economically meaningful and relatively homogene-
ous macro-sectors. The merging into macro-sectors could be implemented even sub-
sequently after performing the matrix operations we describe below. We prefer to 
merge sectors immediately because this offers some advantages in terms of the numeric 
approximation implied by the computation of an inverse (the Leontief inverse) in one of 
the following steps. As with every statistical software, the inverse is computed through 
numerical methods that always imply a certain amount of approximation in the final 
result. By reducing the dimensions of the matrix to be inverted (6 × 6 in this case instead 
of 45 × 45), we reduce the impact of these approximations. Nevertheless, it should 
be noted that the results we obtain by merging sectors immediately (as we did in this 
paper) or subsequently are virtually equivalent and the small differences that appear do 
not have any influence on the substantive empirical patterns we describe in the paper.

We hence obtain the following reduced block matrix structure (Table 6).

(14)
Consumption = Final consumption expenditure of households

+ Final consumption expenditure of non-profit institutions serving households

(15)Government spending = Final consumption expenditure of general government

(16)Investment = Gross fixed capital formation + Changes in inventories

(17)

Exports = Exports (cross border)

+ Direct purchases by non-residents (exports)

+ Direct purchases abroad by residents (imports)

Table 6  Reduced structure of OECD Input-Output Tables

Intermediate Final demand

Ind. 1 Ind. 2 … Ind. 6 Household 
consumption

… Exports

Domestic Ind. 1 Zd (6 × 6) Fd (6 × 4)
Ind. 2
…
Ind. 6

Import Ind. 1 Zm (6 × 6) Fm (6 × 4)
Ind. 2
…
Ind. 6

Tot Taxes in foreign 
countries

Tot (5 × 10)

…
Output
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On this modified input–output table, for every country-year, we perform the following cal-
culations. First, we transform the matrices Zd and Zm into the matrices Ad and Am by dividing 
each cell of Zd and Zm by the sum of the respective column (total output of sector j).

Second, we express the domestic output of sector i that satisfies the final demand com-
ponent k as follows:

In matrix form:

Third, for each final demand component k, we calculate the imports of intermediate 
inputs from sector i induced by domestically produced products and services satisfying the 
demand component k with the following formula:

This formula tells us that each sector i uses the sum of imported inputs from sectors j 
( zm

i,j
= am

i,j
xj ) to produce its output. In matrix form:

Plugging the formula for X into the formula for Mind:

Mind is a 6 × 4 matrix which indicates, sector by sector, the indirect imports associated 
with each component of final demand.

Appendix B: Auxiliary variables and structural determinants of growth

(18)ad
i,j
=

zd
i,j

xj
and am

i,j
=

zm
i,j

xj

(19)xi,k =

n
∑

j=1

ad
i,j
xj,k + f d

i,k

(20)X = AdX + Fd
=> X =

(

I − Ad
)−1

Fd

(21)mind
i,k

=

n
∑

j=1

am
i,j
xj,k

(22)Mind
= AmX

(23)Mind
= Am

(

I − Ad
)−1

Fd
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Appendix C: Additional figures and tables

 

Table 8  Regression analysis on the drivers of export-led growth, Western countries, 2009–2018

Standard errors in parentheses
*p < 0.1
**p < 0.05
***p < 0.01

Variables (1) (2) (3)
Export-led growth Export-led growth Net export-led growth

Growth of REER − 0.0652 − 0.0496 − 0.0972
(0.105) (0.113) (0.144)

Economic complexity 0.000369 0.0105 − 0.00236
(0.00149) (0.0214) (0.00204)

Growth of foreign demand − 0.240 − 0.165 0.00282
(0.306) (0.351) (0.419)

Complexity × Foreign demand − 0.229
(0.480)

Constant 0.0182 0.0145 0.00402
(0.0138) (0.0161) (0.0189)

Observations 19 19 19
Adjusted R-squared − 0.054 − 0.111 − 0.058

Fig. 3  Relationship between growth of real effective exchange rates and growth contributions of exports, 
CEE countries, 1995–2007
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Fig. 4  Relationship between growth of real effective exchange rates and growth contributions of exports, 
Western countries, 2009–2018

Fig. 5  Relationship between growth of real effective exchange rates and growth contributions of exports, 
CEE countries, 2009–2018
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Fig. 6  Relationship between economic complexity index and growth contributions of exports, Western 
countries, 1995–2007

Fig. 7  Relationship between economic complexity index and growth contributions of exports, CEE coun-
tries, 1995–2007
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Appendix D: Empirical validation of relative growth contribution 
thresholds to classify growth models

In this Appendix, we provide an empirical validation of the relative growth contribution 
thresholds we used in the main text to classify growth models. Our empirical investiga-
tions are based primarily on two observations. First, as the values in Table 2 show, we are 
confronted with growth contributions from various demand components that exhibit a wide 
range of values. In particular, several strong outliers occur in the post-2008 period, related 
to the fact that countries with growth close to zero or negative often have relative growth 
contributions of more or less than 100%. Therefore, if we want to derive empirically based 

Fig. 8  Relationship between economic complexity index and growth contributions of exports, Western 
countries, 2009–2018

Fig. 9  Relationship between economic complexity index and growth contributions of exports, CEE coun-
tries, 2009–2018
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thresholds, it is useful to rely on indicators that are robust to outliers. We focus on three 
indicators of the distribution of relative growth contributions that divide countries into two 
equal groups (the median) and identify the bottom third (the 33.3% percentile) and the top 
third (the 66.6% percentile) of the 132 country-periods (sixty-six countries observed over 
two periods) included in our analyses. Second, as can be seen from the empirical patterns 
described in the text, the crucial dichotomy that distinguishes the growth models of differ-
ent countries and regions is the distinction between domestic demand-led and export-led 
growth.

Taking these two considerations into account, we have calculated the median, the 33.3% 
percentile, and the 66.6% percentile of the relative contribution of exports to growth (and, 
implicitly, also the relative contribution of domestic demand to growth, since it is the com-
plement of that) for the 132 country-periods over which we have data.

The median value we obtain taking into account all country-periods is 39.9% (in-
between Poland and Tunisia pre-2008). This shows that the threshold described above 
for defining whether a growth model is "led" by exports or any other component (40%) 
is almost the same as the median value for distinguishing between export- and domestic 
demand-led growth.

Repeating the same exercise and focusing on the 33.3% and 66.6% percentiles, we 
find that the two values separating the bottom and top thirds of relative growth contri-
butions of exports for all country-periods are 30.7% (in-between the values of China 
and Laos pre-2008) and 54.5% (in-between the values of Slovakia and Kazakhstan pre-
2008), respectively. The first value is very close to the threshold we used to determine 
a balanced growth model (30%). The second value is close to the threshold (50%) we 
used to define when growth is "strongly" dependent on a particular demand component. 
However, the 50% mark is a focal point that makes us prefer it to the purely empirical 
54.5% value of the 66.6% percentile.
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