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Abstract
External debt may affect economic growth differently among countries. We assess 
the effect of the Portuguese external debt for the 1999–2019 period. Portugal had 
the highest net external debt among the founding members of the euro area. Exter‑
nal debt was the main component of the international investment position. We split 
external debt between public and private sectors due to the different conditions 
that exist when accessing external funding. Additionally, we use quarterly data and 
estimate how external debt determined variations in the channels of transmission 
through which external debt may affect economic growth. Only some channels were 
significantly affected by external debt: the private and public external debt increased 
public investment, and private external debt damaged private investment. Therefore, 
external debt was not allocated to positively and significantly increase economic 
growth. Additionally, financial integration in the euro area and financial stress in 
Europe affected some channels of transmission. It would be advisable to reduce 
external debt through a positive current account, to assign external debt to tradable 
sectors that will obtain a higher return on investments, and to shift external funding 
from debt instruments to equity ones.
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1 Introduction

The relationship between economic growth and debt is an attractive subject in the 
macroeconomics field. High levels of public debt, private debt and external debt 
may impact economic growth and assign future resources. Previous literature on 
external debt focused on emerging economies individually or sets of countries. 
The innovation of our study is the simultaneous focus on three features: the split of 
external debt between public and private sectors, a highly indebted country and an 
advanced economy.1 Portugal had the highest net external debt‑to‑GDP ratio among 
the founding members of the euro area. In this study, we concentrate on the case of 
Portugal for the 1999–2019 period and highlight the relationship between the stock 
of external debt and economic growth. The euro currency was introduced in 1999 
and consequently the monetary policy became an external variable.

Gros (2011) considered that external debt was the key factor during the European 
crisis in 2010–2011 and the focus on total public debt was misleading. Portugal was 
an example of how external debt is more important than public debt. Belgium and 
Portugal had similar fiscal positions and public debt‑to‑GDP in 2010, but financial 
markets were worried about Portugal. While Belgium was a net creditor, Portugal 
had a high external debt‑to‑GDP ratio. Therefore, the contribution of this study is to 
assess how external debt was (not) allocated to the channels of transmission through 
which external debt may affect economic growth.

Portugal has country‑specific features that emerged after the introduction of the 
euro: low economic growth, high external debt‑to‑GDP, and the economic and 
financial adjustment programme (EFAP).2 While other studies have focused on pub‑
lic debt, we focus on external debt because this is a proxy for the funding of the 
economy as a whole (Gros 2011). Additionally, we split the external debt of the 
private and public sectors due to the different conditions that exist when accessing 
external funding. In this study, we use quarterly data and estimate the effects of lev‑
eraging and orderly deleveraging on the channels through which external debt may 
affect economic growth.

Therefore, we identify the amount of public debt held by non‑residents. While 
public debt held by residents may not be very detrimental for the economic growth 
rate, government debt held by non‑residents may have negative consequences on the 
external accounts and on economic growth.3 Furthermore, the external debt of the 
private sector could have an impact on private gross added value and would nec‑
essarily assign future resources generated by the private sector to the payment of 
interests to the rest of the world. The net external debt is the largest subset of the 
international investment position (IIP).

1 This study follows the countries’ classification of the International Monetary Fund’s reports.
2 The EFAP was the agreement between Portugal and three international institutions (the International 
Monetary Fund, European Central Bank and European Commission), implemented during the 2011–
2014 period. This program aimed at supplying external funding to the general government and designing 
structural reforms in the Portuguese economy.
3 Notwithstanding, public debt exclusively held by residents would result in risk for holders due to lack 
of diversification.
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A sustainable trajectory of the net external debt requires that the resident insti‑
tutional sectors have the capacity to generate future resources and pay interests to 
non‑residents over the medium and long run. Additionally, a sustainable trajectory 
cannot jeopardize the rollover of external debt, reduce the potential output growth 
and crowd out the other components of the IIP.

During the 1999–2019 period, the low economic growth rate did not generate 
abundant resources to simultaneously pay interests and increase investment. The 
increasing share of portfolio investment and debt instruments resulted in vulner‑
ability to financial markets (Faria et  al. 2007). The increasing external debt made 
rollover difficult, and the sudden stop in 2010 led to the EFAP. This country‑specific 
analysis may be useful for small open economies in a monetary union.

This paper is organized as follows: Sect. 2 presents the literature review, Sect. 3 
addresses the theoretical framework, Sect.  4 details the data, Sect.  5 presents the 
methodology, Sect. 6 discusses the results, Sect. 7 presents the robustness analysis, 
and Sect. 8 concludes.

2  Literature review

The previous literature related with external debt and economic growth focuses on 
panel data and case studies on emerging economies. It is useful to identify which are 
the channels of transmission through which external debt affected economic growth. 
Therefore, the contribution of our study is to close the gap between the previous lit‑
erature and the focus on a high indebted advanced economy. Panel data studies focus 
on many countries in general, but not specifically on a single country. This manu‑
script focuses on Portugal and is an in‑depth assessment of the country.

During the period of the European sovereign crisis, Gros (2011) focused on the 
external debt as the key to the financial mess in European countries. The author con‑
sidered Portugal and Belgium as the examples of how financial markets were wor‑
ried on external debt. These two countries had similar poor fiscal positions and debt 
in 2010, but Portugal had a high net external debt while Belgium was a high net 
creditor. Therefore, the total focus on the public debt ratio was misleading.

Tosktas et  al. (2019) developed a causality analysis between two variables: 
net foreign debt stock and economic growth. The authors assessed the period 
2003Q1–2017Q1 in Turkey. They concluded there was a causality relationship 
between the two variables, including both negative and positive shocks.

Afonso and Jalles (2013) studied the links between growth, productivity and 
government debt. The authors used a panel estimation of 155 countries for the 
1970–2008 period. They concluded that fiscal consolidation promoted growth in a 
non‑Keynesian fashion. There was a negative impact of the government debt ratio 
on growth for the full sample, and with higher household and government debt there 
was lower output growth. Higher debt ratios had a positive impact on total factor 
productivity (TFP), but were detrimental to public and private investment. In the 
case of the OECD countries, debt maturity increased economic growth, while finan‑
cial crises were detrimental to growth. The authors found endogenous debt ratio 
thresholds of 59% for the full country sample and 58% for the euro area countries. 
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In addition, an increase of 10% in the debt ratio had a negative (positive) impact on 
growth in the case of countries with a debt ratio above (below) 90% (30%).

Pattillo et al. (2011) assessed the non‑linear impact of external debt and of debt 
reduction on economic growth for 93 developing countries during the 1969–1998 
period. The methodology used was fixed effects as well as generalized method of 
moments to control for potential endogeneity. The dataset included nominal debt 
and net present value of external debt. The results suggest that the impact of debt 
became detrimental at about 160–170% of exports or 35–40% of GDP. Doubling 
debt could have slowed per capita economic growth rate by about 1/3p.p. to 0.5p.p.. 
In addition, investment was not the main channel through which external indebted‑
ness reduced the economic growth rate. In fact, the quality of investment and the 
TFP growth were the main channels.

Schclarek (2004) studied the relationship between debt and economic growth 
for 59 developing countries and 24 industrial countries for the 1970–2002 period. 
The author considered public and private debt, external debt as well as four different 
dependent variables: GDP per capita growth rate, the TFP growth rate, the capital 
accumulation growth rate, and the private savings rate. In the case of developing 
countries, lower external debt levels were associated with higher economic growth 
rates. This negative relationship was explained by public external debt. The main 
channel was the capital accumulation growth, while the relationship between TFP 
growth and external debt is limited. Private savings rates presented mixed results. 
There was no evidence for an inverted‑U shaped relationship between external 
debt and economic growth. Regarding industrial countries, there was no significant 
relationship.

Reinhart and Rogoff (2010) focused on the links between public debt, economic 
growth and inflation in both developed and emerging countries. The study estab‑
lished some debt‑to‑GDP thresholds. Unexpectedly, the relationship between public 
debt and economic growth was found to be similar among emerging and advanced 
economies. Furthermore, in emerging markets, there was evidence of a more rel‑
evant threshold for total gross external debt, when compared with total public debt. 
The main conclusion of Reinhart and Rogoff (2010) was that both advanced coun‑
tries and emerging markets with a high debt‑to‑GDP ratio were associated with 
remarkably lower economic growth.

Checherita‑Westphal and Rother (2012) studied the impact of government debt 
on the GDP per capita growth rate in twelve euro area countries for the 1970–2008 
period. The channels through which government debt had a non‑linear impact on the 
economic growth rate were private saving, public investment and TFP. In addition, 
the authors consider the stock of private debt as an important variable when inves‑
tigating the relationship between public debt and economic growth. The authors 
concluded that when debt levels were above the debt turning point between 90 and 
100% of GDP, there were lower long‑term growth rates.

Regarding the Portuguese economy, Reis (2013) studied the low economic 
growth rate between 2000 and 2012. During this period, Portugal grew less than 
the USA during the Great Depression and less than Japan during its Lost Decade. 
Reis (2013) presented a new hypothesis to clarify this evidence, i.e. the misalloca‑
tion of abundant capital flows from abroad. If financial integration exceeds financial 
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deepening, productivity will fall and generate a slump. Furthermore, relatively 
unproductive firms in the non‑tradable sector expanded at the expense of more pro‑
ductive tradable firms.

During the slump, there were large capital inflows from abroad, which allowed 
a steady growth rate of consumption. An increase of capital inflows due to a fall in 
the interest rate at which Portugal could borrow from abroad allowed a consump‑
tion boom as well as large capital inflows to finance it, which decreased net for‑
eign assets. Portugal had low financial deepening, which caused largely misallocated 
capital inflows, an expansion of the unproductive non‑tradable sector, and a fall in 
productivity.

3  Theoretical framework

Here, we discuss how external debt may affect the channels of transmission to eco‑
nomic growth. Despite some channels having been mentioned in the previous lit‑
erature (Afonso and Jalles 2013; Pattillo et al. 2011; Schclarek 2004), some of them 
may not be affected by external debt in the Portuguese case. The following para‑
graphs aim at providing theoretical explanation for the estimations in the Sect. 6.

Private saving
The stock of external debt and the level of interest rates determine the amount 

of future interest payments demanded of Portugal. Higher (net) external debt has a 
permanent impact on the primary income account due to higher interest payments 
(Schclarek 2004; Checherita‑Westphal and Rother 2012). In addition, there is a 
decrease of the available income of families, which leads to less consumption and/
or saving.4 The amount of external debt of financial and non‑financial corporations 
determines the future interest payments from these Portuguese institutional sectors 
to non‑residents.

Public investment
External debt may fund public investment. However, a high stock of external debt 

of the public sector determines a high level of payments to foreign institutions and 
a reduction of the primary income account (Checherita‑Westphal and Rother 2012; 
Pattillo et al. 2011). This amount of interest payments decreases the fiscal space of 
the government budget to finance projects. Considering the objective of fiscal con‑
solidation, the government may cut primary expenditure allocated for public invest‑
ment, including the creation and maintenance of public infrastructure. Therefore, 
higher debt interest payments may reduce the fiscal space in the government budget 
and reduce social transfers and public investment.

Real GDP per person employed
In the public sector, external debt may increase the public expenditure on sala‑

ries (higher number of civil servants) and the purchase of goods and services as 
well as public investment. If there is a low marginal propensity to import, the fiscal 

4 The amount of external debt of households is residual. However, financial institutions may borrow 
from the international financial markets and lend to households for consumption.
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multiplier is larger. This positive impact requires a large share of public investment, 
consumption by civil servants and the purchase of nationally produced goods and 
services. In this manner, public external debt may allow an increase in GDP. In the 
private sector, external debt may finance investment and increase the stock of capital 
(Schclarek 2004; Pattillo et al. 2011). If the new investment is based on expensive 
high technology, there needs to be an improvement in productivity and in the rate 
of return on investment to pay interests on the external private debt. However, this 
positive impact may be weaker if a large share of the investment is from imports.

Gross value added per person employed in the private sector
The amount of external debt may be allocated to finance private investment and 

increase the ratio of the stock of capital per worker (Schclarek 2004; Pattillo et al. 
2011). Therefore, if the private sector were able to achieve a rate of return on invest‑
ment higher than the interest rate of the external debt, a positive impact of private 
external debt on productivity and economic growth would be possible.

Total factor productivity in the private sector
Many factors may affect TFP, although it is not easy to identify them. The degrees 

of capacity utilization of labor and capital as well as the level of efficiency have been 
presented as the main factors. However, external debt may also be a factor with an 
impact on capacity utilization and efficiency (Pattillo et al. 2011; Schclarek 2004; 
Checherita‑Westphal and Rother 2012). In fact, external debt may allow higher lev‑
els of investment and stock of capital to achieve an optimum level and economies of 
scale. Therefore, these companies can sell products and services in external markets, 
which means an improvement in competitiveness.

Investment in the private sector
The external amount of debt of the private sector may have a positive or negative 

impact on private investment (Schclarek 2004; Pattillo et  al. 2011). On one hand, 
the amount of external debt may allow financing higher investments and increase 
the stock of capital, as well as economies of scale and improvement of knowledge. 
Furthermore, external debt may allow access to new business through mergers and 
acquisitions. On the other hand, a high level of external debt and a high amount of 
interests, the external debt reduces the ability of non‑financial corporations to invest 
and increase the stock of capital. In addition, financial institutions reduce lending 
due to high leveraging, which has an impact on the investment of non‑financial 
corporations.

Primary income account
The high net external debt (negative IIP) determines a structural negative primary 

account in the following periods. Therefore, when there is a structural decrease in 
the primary income account, it is more difficult to achieve equilibrium of external 
accounts, since the balance of payments naturally includes the primary income 
account. When there is a reduction in the primary income account, the trade balance 
needs to increase (and/or balance of capital, secondary income account) to attain 
the equilibrium of the balance of payments and offset the reduction of the primary 
income account (Gros 2011). Therefore, in the case of a lack of improvement in 
exports, a decrease in imports will be required. However, imports include public and 
private consumption as well as investment, but a reduction in investment is detri‑
mental to potential output growth.
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4  Data

The main sources are Statistics Portugal (INE) and Banco de Portugal (BdP). The 
timeframe of this study is the 1999–2019 period. The quarterly data from national 
accounts were released by INE and financial data from BdP.

We consider the public sector, private sector and total economy. The institutional 
sectors underlying the European accounts system are general government, house‑
holds, non‑financial corporations, financial corporations and the rest of the world. 
The public sector is the general government, while the private sector comprises the 
remaining institutional sectors.5

The external variables are economic indicators that are benchmarks of the euro 
area (Table 1). The Portuguese economy is affected by external variables, but it does 
not impact them. In fact, external variables are exogenous regressors.

We include external variables related to financial markets released by the Euro‑
pean Central Bank (ECB). The composite index of systemic stress (CISS) is a proxy 
for financial volatility in Europe. Financial integration in the euro area is a proxy 
for the cross funding between countries. This study considers the share of monetary 
financial institutions cross‑border holdings of debt securities issued by euro area 
(corporate and sovereign bonds). In addition, we include the euro area economic 
growth and the German sovereign yield.

The domestic variables are indicators released by the Portuguese statistics author‑
ities: INE and BdP. The Portuguese human capital was download from the Federal 
Reserve Bank of St. Louis.

5  Methodology

We use a model that considers as the dependent variables the channels through 
which external debt may impact economic growth. Equation (1) presents the model 
to assess the effects of external debt ratios, as well as domestic and external vari‑
ables on the dependent variable:

The dependent variable Δ4Yi
t
 is the channel i through which external debt may 

impact economic growth; Δ4Extdebt
pub

t−j
 is the year‑on‑year change in the ratio 

between gross external debt of the public sector and GDP in quarter t−j; 
Δ4Extdebt

priv

t−j
 is the year‑on‑year change in the ratio between gross external debt of 

the private sector and GDP in quarter t−j; and Δ4X
i,total
t  is the set of domestic and 

external control variables.6

(1)Δ4Yi
t
= � i

0
+ � i

1
Δ4Extdebt

priv

t−j
+ � i

2
Δ4Extdebt

pub

t−j
+ � i

3
Δ4Xi,total

t
+ ui

t
.

5 Other approaches would also be possible. For example, Reis (2016) considered the central bank and 
the government fiscal agents in the economic sense.
6 Other studies consider different approaches. For example Tosktas et al. (2019) assessed the causality 
relationship between economic growth and foreign debt.
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There is a strong relationship between public debt, private debt and external debt 
because the trajectory of each one impacts the other one. Checherita‑Westphal and 
Rother (2012) presented a similar assumption.

After testing for stationarity, we concluded that the ratios of public and private 
external  debt as percentage of GDP have unit root  I  (1). Therefore, we transform 
them to ensure stationarity I  (0). Additionally, we apply transformations to other 
variables with unit root (Table 1).

This study focuses on gross external debt because it is a proxy for total funding. 
Therefore, it may include the funding by means of which the Portuguese institu‑
tional sectors purchase foreign assets. In the case of the public sector, gross external 
debt and net external debt are very similar.

Reinhart and Rogoff (2010) studied the impact of external debt on economic 
growth only in the case of emerging countries due to the scarcity of data for 
advanced economies. Here, we focus on the effect of external debt on a small open 
advanced economy, which has the highest external debt‑to‑GDP among the found‑
ing countries of the euro area. Portugal is highly dependent on external funding, as 
are many emerging countries.

6  Results

During the 1999–2019 period, the gross external debt‑to‑GDP ratio increased more 
than the net external debt‑to‑GDP ratio (Fig. 1). The increase of Portuguese assets 
around the rest of the world was weaker than the growth in Portuguese liabilities.

We decompose the Portuguese external debt into public and private sectors. 
There was an increase in leveraging of the private and public sectors until the finan‑
cial crisis of 2009. In the aftermath of the 2009 financial crisis, the private external 
debt level shrunk sharply, while public external debt increased rapidly.

Additionally, there was a negative correlation between the net investment position 
and net external debt for the public and private sectors, because debt instruments 
were the largest share in liabilities.7

Regarding the private sector, there was an increase of both external liabilities and 
external assets (Fig. 2) before the financial crisis. Afterwards, there was a delever‑
aging during the EFAP and a stabilization after 2015. The net external debt of the 
private sector was low for many years over the 1999–2019 period. When we assess 
external liabilities and external assets, it is important to stress that there are different 
ratings/creditworthiness between debt liabilities and debt assets, as well as different 
interest rates levels.8 Therefore, in this study we focus on external liabilities (debt).

7 This study and the literature review focus on external debt, which is a subset of the IIP. However, 
there are studies that focused on other components of the external funding. For example, Cieślik (2020) 
focused on direct investment, which includes subsets of equity and external debt.
8 It is important to stress that Fig. 2 presents external debt at market value, while reimbursement will be 
at nominal value.
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There was a similarity between gross public external debt and net gross external 
debt because the amount of public sector assets in the rest of the world is not size‑
able. There was evidence of leveraging in the public sector during the 1999–2014 
period. After 2015, general government debt‑to‑GDP reduced.

Regarding the trajectory of public debt, we decompose it between debt held by 
non‑residents and debt held by residents (Fig. 3). The share of public debt held by 
non‑residents in the total public debt is the gross public external debt. Throughout 
the 2000–2003 period, the public debt ratio was under the 60% threshold stipulated 
in the Stability and Growth Pact, while the public external debt was lower than the 
public debt held by residents. In the period 2004–2010, the public debt ratio rose 
above the threshold of 60% due to public external debt. On the other hand, during 
the European sovereign debt crisis (2010–2011), the weight of public external debt 
decreased due to the increase of debt held by residents and increases of debt from 
the central bank. During the EFAP, there were loans from international institutions 
and reimbursements of public debt at maturity. After 2015, there was a reduction of 
external public debt, partially offset by the increase in domestic public debt.

Concerning the split between public debt held by residents and public debt held 
by non‑residents, Afonso and Silva (2017) compare the cases of Portugal and Ire‑
land. The authors calculate the ratio between public debt held by non‑residents and 
public debt held by residents and estimate their determinants during the 2000–2014 
period. In Portugal, the results show that better fiscal positions, higher systematic 
stress in Europe and higher shares of monetary financial institutions’ cross‑border 
holdings of public debt increase the share of non‑resident held debt, while rising 
sovereign yields decrease that ratio. For Ireland, the results are statistically weak.

During the EFAP, the increase in gross public external debt was greater than the 
reduction of gross private external debt. While the private sector presented orderly 
deleveraging in the 2010–2014 period, the public sector increased its external debt 
due to the funding received from international institutions to finance net borrowing.

In summary, the stylized facts were the following: the increase in external liabili‑
ties was greater than the increase in external assets, which meant higher net exter‑
nal debt; the increase of external debt led to the assignment of future resources 
demanded of Portugal; net external debt is higher in the public sector, while gross 
external debt is higher in the private sector; and the share of non‑residents public 
debt became larger after the introduction of the euro.

The following subsections present the estimations by each channel of transmis‑
sion. There is no multicollinearity between regressors. The following estimations 
include independent variables that are both external variables (euro area economic 
indicators) and domestic variables (Portuguese economic indicators). Therefore, 
some independent variables were not considered in the previous literature due to 
the different geographic scope. While Portugal is affected by euro area economic 
variables, emerging economies countries were affected by their specific features 
(Schclarek 2004; Pattillo et al. 2011).
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6.1  Private saving, public investment and GDP

Private saving
The variation of the private saving‑to‑GDP ratio was affected by the 3‑month 

Euribor rate (Table 2). A positive variation of 100 basis points decreased the private 
saving as percentage of GDP by 0.92p.p. (regression 4). This result was explained 
by the private sector’s higher interest payments than revenues. Unexpectedly, the 
primary income account has no statistical significance.

Financial stress in Europe was detrimental for private saving (regression 4) 
because financial volatility may be related to higher interest payments. Higher 
financial integration meant less private saving. During the periods of increasing 
cross funding between countries, it is easier to borrow external funding to finance 
consumption and investment. Private saving was not needed to finance domestic 
investment.

The variation in the external debt of the public sector has no statistical signifi‑
cance (regression 4). Variations in the gross private external debt ratio had an effect 
on private saving, but the coefficient is low. This result suggests that if the govern‑
ment increases external debt, and private institutional sector does not increase its 
saving and do not expect future increases in taxes, there is absence of Ricardian 
equivalence.
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Public investment
In regression 8 (Table  2), an increase of the lagged public debt‑to‑GDP ratio 

(1p.p.) had a negative effect on the growth rate of real public investment (2.41p.p.). 
This result suggests that the increase of public debt in previous quarters was offset 
by the reduction of public investment. In addition, a higher budget balance (lagged) 
positively affected public investment in volume. Therefore, public finances’ perfor‑
mance affected the public investment in the following periods.

Financial integration in the euro area corporate bonds affected negatively the Por‑
tuguese public investment. This result may suggest that cross border funding may 
have been allocated to the private sector in other euro area countries.

There was evidence of a positive effect on public investment from both private 
and public external debt. This suggests that external debt may have provided the 
funds for public investment. The coefficient linked to private external debt was lower 
than the coefficient associated to public external debt. This result was expected, 
because public external debt provides the funding for current spending and public 
investment. However, private external debt may have been channelled to fund the 
private and public sectors.

Real GDP per person employed
There was difference between GDP per person employed and GDP per capita 

due to the variation of the employment‑to‑population ratio. This discrepancy is 
explained by changes in the unemployment rate and labor force participation rate. 
In this study, we focus on GDP per person employed because this variable is a better 
proxy for the evolution of productivity.

The growth rate of the euro area was determinant for the growth of GDP per per‑
son employed in Portugal (Table 2). However, it is important to stress that the vari‑
ation rate in GDP per person employed in Portugal (column 12) was around 0.29%, 
when the economic growth rate in the euro area was 1%. There was a negative effect 
due to lagged variations of the Euribor rate. It is a proxy for interest rates and its 
increases negatively affected the Portuguese economy due to the negative IIP and 
tighter monetary policy. Financial stress in Europe had no statistical significance.

Unexpectedly, human capital was not statistically significant, which may be asso‑
ciated with a low total factor productivity growth.

Financial integration in sovereign bonds seems to have been a negative effect on 
real GDP per person employed. It may suggest less available funding to the private 
sector and consequently less economic growth.

Furthermore, the variation in the private and public external debt had no effect on 
economic growth and productivity. This result suggests that the return on external 
debt was not sizable due to the high import content and the low return on invest‑
ment. Tosktas et al. (2019) used time series during the 2003Q1–2017Q1 period in 
an emerging market economy, Turkey. The authors concluded that there was a posi‑
tive relation between net foreign debt and economic growth.
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6.2  Production function

Gross value added per person employed in the private sector
We focus on the private production function per person employed because it is a 

proxy for the productivity in the private sector. Equation (2) is the production func‑
tion of the private sector, where Yt is the GVA in volume of the private sector, At is 
the TFP of the private sector, Kt is the capital stock of the private sector and Lt is the 
private employment. There will be only constant returns to scale if 1 − � − � = 0 , 
where α is the elasticity of the real GVA to the variation of the stock of capital and β 
is the elasticity of real GVA to the variation of employment.

The GVA per person employed is obtained by the ratio between Yt and Lt . In 
Eq.  (3), yt means the GVA per person employed and k�

t
 is the stock of capital per 

person employed.

After some iterations, we find the growth rate of the GVA per person employed 
of the private sector, where (1 − � − �) ∗

(

−Δ%Lt
)

 is the probable effect in the 
absence of constant returns to scale. Therefore, Eq. (4) presents the decomposition 
of the growth rate of the GVA per person employed of the private sector when con‑
sidering a general production function.

There are many variables that can determine TFP, such as the external debt of the 
private and public sectors. Table 3 details the estimation results. Regression 1 took 
as an assumption a Cobb–Douglas production function, i.e. constant returns to scale 
and � + � = 1 . The estimated coefficient was 0.20, in which an increase of 1% in 
the stock of capital per person employed caused a positive variation of 0.20% of the 
ratio GVA per person employed. On the other hand, the estimations in regressions 
2, 3 and 4 considered the possibility of the absence of constant returns to scale and 
� + � ≠ 1 . These estimations suggest decreasing returns to scale in the production 
function per person employed of the private sector. Therefore, increases in employ‑
ment and stock of capital resulted in diminishing increases in the private GVA, 
which was a structural constraint.

Additionally, the constant term was not significantly significant. Therefore, it sug‑
gests that the increase in the TFP of the private sector may have been zero during 
the period of analysis. This result is unexpected and means that TFP did not posi‑
tively affect economic growth.

Furthermore, variations in external debt had an effect on the production function 
per person employed of the private sector (regression 4), but the coefficients had a 
low magnitude. Therefore, external debt did not have a sizable positive effect on the 
private sector. This result suggests that the low growth rate of the private GVA was 

(2)Yt = AtK
�

t
L
�

t

(3)yt =
At

L
(1−�−�)
t

k�
t

(4)Δ%yt = Δ%At + (1 − � − �) ∗
(

−Δ%Lt
)

+ � ∗ Δ%kt + �t
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the result of a low return on private external debt. Consequently, external debt‑to‑
GDP rose.

Total factor productivity in the private sector9

There are some unexpected results (Table  3). Human capital and capacity uti‑
lization are not statistically significant. In addition, an increase of real GVA (1%) 
of the public sector (regression 8) had a positive effect on the growth rate of TFP 
of the private sector (1.03p.p.). Furthermore, an increase of 1% in the deflator of 
public consumption had a negative effect on the rate of change of TFP (0.42p.p.). It 
is important to stress that these two variables are similar to the nominal GVA of the 
public sector. Consequently, the results suggest that the real (price) component of 
the public GVA impacted positively (negatively) the private TFP.

Furthermore, periods of increasing financial integration in corporate bonds 
affected positively the private TFP because it may have been easier to finance the 
aggregate demand. On the other side, financial stress had a negative impact on pri‑
vate TFP, which meant that financial instability was detrimental to productivity.

There is no evidence that gross external debt had an effect on the private TFP 
(regression 8). Therefore, increases in external debt did not raise the private sector 
productivity.

Investment per person employed in the private sector
We use the 2SLS estimator to solve endogeneity between real investment per per‑

son employed and GVA in volume per person employed (Table 3). The instrumental 
variable is the economic activity indicator.10 There is notably a strong correlation 
between this indicator and the private GVA in volume. The weak instrument diag‑
nostic Cragg‑Donald F‑test shows that the economic activity indicator is an appro‑
priate instrument.

Moreover, a positive variation of 1p.p. in real public investment decreased the 
y‑o‑y rate of change of real private investment per person employed by 0.14p.p. 
(column 12), which meant a crowding effect between public and private investment. 
That effect may have been due to the lower amount of available funding to the pri‑
vate sector and higher interest rates. Unexpectedly, the Portuguese 10‑year sovereign 
yield did not impact the growth of real private investment per person employed. The 
sovereign yield is a benchmark for the interest rates that the domestic private sector 
can borrow. In addition, an increase of the real GVA of the private sector (1p.p.) had 
a positive effect on the y‑o‑y rate of change of growth of the private investment in 
volume per person employed (3.81p.p.).

Regarding the external funding, the private external debt (+ 1p.p.) impacted 
negatively the private investment in volume per person employed ratio (− 0.28p.p.). 
Therefore, the increasing external debt did not result in large increases in private 
investment. Consequently, low investment suggests an absence of economies of 

9 Although TFP was not statistically significant in regressions (1) and (2), we calculate it considering a 
Cobb–Douglas production function. It requires a constraint regarding the coefficients’ elasticity to labor 
and capital: the weight of compensations’ employees and the operating surplus.
10 The economic activity indicator is a coincident indicator. It is based on a set of variables and released 
from BdP.
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scale and a lack of improvement of knowledge. The public external debt is not statis‑
tically significant.

Unexpectedly, financial integration in the euro area and financial volatility in 
Europe did not impact the Portuguese private investment per person employed.

6.3  External accounts

Primary income account
We estimate the effect of external debt on the balance of payments, particularly 

on the primary income account. The negative IIP and the high stock of net exter‑
nal debt have a detrimental effect on the primary income account. It records finan‑
cial flows stemming from transactions between residents and non‑residents (Gros 
2011). There are receipts and payments related to income from labor, direct invest‑
ment, interests, portfolio investment and other investment. Consequently, the pri‑
mary income account was negative due to three factors: the negative IIP, positive 
net external debt in the previous periods, and a gap between the interest rates paid 
and received (Fig. 6). These are structural effects of net external debt on the external 
accounts. Figure 4 shows the decomposition between the interests received (paid) 
from (to) the rest of the world.

The effect of trade balance on the primary income account was related to the 
3‑month Euribor rate (Table 4). For example (regression 1), when the 3‑month Euri‑
bor was 3%, the effect of a rise in the trade balance (1p.p.) on the primary income 
account was 0.12p.p. of GDP (0.04*(3*1)). This result suggests that the higher the 
3‑month Euribor, the higher the positive effect of a rise in the trade balance. In addi‑
tion, higher financial integration in the euro area meant a decrease of the primary 
account.

During the periods of financial integration, it was easier to finance the cur‑
rent account external deficits. Therefore, it was possible to record external defi‑
cits. Regarding capital inflows, Reis (2013) used time series in Portugal during the 
2000–2012 period and concluded that financial integration allowed misallocation of 
foreign capital flows between tradable and non‑tradable sectors. Here, we conclude 
that financial integration had a negative effect on the primary income account due to 
capital inflows that determined high external debt‑to‑GDP ratios (and negative IIP‑
to‑GDP ratios).

Higher Portuguese sovereign yield was detrimental for the primary income 
account (regression 2). Variations in the Portuguese stock market index (PSI20) and 
German sovereign yield are not statistically significant.

Unexpectedly, the lagged rise of the private external debt positively affected the 
dependent variable, but the coefficient was low. Hence, despite a significant dete‑
rioration in the Portuguese net external debt, there had not been a corresponding 
fall in the primary income account (Fig. 4). Therefore, it is important to present a 
decomposition of the primary income account to understand how an increase of the 
net external debt of the Portuguese economy did not explain a deterioration of the 
primary income account.
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Regarding the liabilities, Fig. 5 shows that despite an increase of the amount of 
gross external debt, the amount of interests did not increase in the same proportion 
due to decreasing interest rates. In fact, the reduction in interest rates (effect price) 
was stronger than the increase in interest payments (effect quantity).

Additionally, considering the amount of interests and stock of external debt, it is 
possible to calculate a proxy of the interest rates of liabilities and assets. Except for 
2007 and 2014, the interest rates underlying liabilities were higher than the inter‑
est rates underlying assets (Fig. 6). We conclude that not only the nominal amount, 
but also the interest rate level of the liabilities is higher when compared to assets. 
Throughout the period of analysis there was a significant reduction in the interest 
rates underlying liabilities and assets. This decrease was important to subdue the 
impact of increasing net external debt on the primary income account. The ECB 
launched the expanded asset purchase programs in January 2015, which determined 
the reduction of the interest rates in the euro area (the zero lower bound).

7  Robustness analysis

In this section, we discuss some relevant factors, notably the comparison between 
variation in external debt and economic growth.

We compare the path of GVA of the private sector and the real GDP of the total 
economy during the 1999–2019 period, as well as the external debt of the private 
and public sectors (Fig. 7). The growth of real GDP and GVA in volume of the pri‑
vate sector was around 10% over ten years (1999Q4–2009Q4).

In the 1999Q4–2009Q4 period, real GDP increased around 10%, while the 
external debt of the private sector increased by 83p.p. of GDP (net external debt 
increased 32p.p. of GDP) and external debt of the public sector increased 38p.p. of 
GDP. During the 1999–2009 period, the sum of the variation of real GDP (i.e. the 
sum of flows detailed in Eq. (5)) was 80.4% of realGDP1999 . However, the stock of 
external debt increased around 224.5p.p (157.4p.p. and 67.1p.p. of the private and 
public sectors, respectively) as measured by nominalGDP1999 (Eq. (6)):

In the 2010–2014 period there was a deleveraging of the external debt of the 
private sector, while the public sector debt held by non‑residents increased (pub‑
lic external debt). In addition, the total economy real GDP and the private GVA in 
volume decreased. There was a larger gap between real GDP of total economy and 
GVA in volume of the private sector. This larger gap was explained by a reduction 

(5)Sum of the variation of real GDP =

2009

∫
t=1999

[

real GDPtotal
t

− real GDPtotal
1999

]

,

(6)Δextdebttotal
1999−2009

=

(

extdebttotal
2009

GDPnominal
1999

−
extdebttotal

1999

GDPnominal
1999

)

.
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of real GVA of the public sector. After 2015 the public sector reduced the external 
debt.

Our findings agree with Reis (2013). The author refers that the increasing exter‑
nal debt made Portugal financially integrated in the euro area. The large flows of 
external debt allowed the expansion of the non‑tradable sector. During the financial 
crisis in 2009, Portugal was exposed to volatility in financial markets and affected by 
the sudden stop in 2010. In this study, our results suggest that the channels of trans‑
mission through which external debt could have impacted economic growth were 
not positively and significantly affected. As a consequence, external debt did not 
result in growth in the productive factors of the private sector.

8  Conclusions

We assessed the likely impact of the external debt of the private and public sectors 
on the Portuguese economic growth for the 1999–2019 period. We used quarterly 
data and estimated the effects of the external debt on the channels of transmission 
through which external debt may affect economic growth.

The increasing variation in the Portuguese external debt seems to have been 
unsustainable up to the European sovereign debt crisis. The rise of external debt was 
greater than the increase in productivity, investment and private GVA.
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External debt did not substantially and positively affect the inputs of the produc‑
tion function. Indeed, there was no positive impact on the economic growth rate to 
offset the interest rate underlying the Portuguese external debt. The rise in external 
debt did not lead to a structural deterioration of the primary income account due to 
the reduction of interest rates level in the euro area. The increase in net external debt 
had the aim of funding the trade balance deficit and the negative primary income 
account.

Only some channels of transmission were positively and significantly affected by 
external debt: the private and public external debt increased the public investment 
in volume, and private external debt damaged private investment in volume per per‑
son employed. The private saving, real GDP per person employed, private GVA in 
volume per person employed, total factor productivity and primary income account 
were not positively and significantly affected by external debt.

Financial integration, whose proxies are the cross border funding of corporate or 
sovereign bonds in the euro area, affected negatively the primary income account, 
private saving, public investment and real GDP per person employed. Periods of 
financial integration (financial fragmentation) made easier (more difficult) to fund 
the current account deficit and domestic demand.
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Fig. 5  Gross external debt and interest payments (percentage of GDP). Source: BdP Banco de Portugal 
(2020), INE Statistics Portugal and own calculations (2020)
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Financial stress in Europe seems to have affected negatively primary income 
account, total factor productivity and private saving. The results suggest that finan‑
cial instability widened interest rate spreads among countries. Portugal was nega‑
tively impacted due to high net external debt‑to‑GDP.

Regarding policy implications, it would be advisable to reduce external debt 
through a positive current account, to shift debt instruments in favor of equity instru‑
ments (Faria et al. 2007), as well as to assign external debt to tradable sectors that 
will obtain a higher return on investments. This means a structural change in the 
private sector production function. If the interest rates rise, the high external debt‑
to‑GDP ratio determines a structural deterioration on the primary income account. It 
makes it more difficult to achieve the equilibrium of the balance of payments.

Regarding some possible limitations, external debt may affect economic growth 
by other channels that were not identified by the existing literature. Additionally, 
the private sector is very heterogeneous. Therefore, the split between the tradable 
and non‑tradable sectors would be useful. However, currently there are no quarterly/
yearly data that split tradable and non‑tradable sectors for a wide range of economic 
time series.

Future research may benefit of a larger period of analysis. After the end of the 
zero lower bound and unconventional monetary instruments, and excluding the 
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economic effects of the Covid‑19 pandemic, it will be interesting to assess the effect 
of these contexts on the external debt of small open economies.
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