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Does FDI constrain long-term development?* 

Outflows matter more than inflows 

 

1. Introduction 
Foreign direct investment (FDI) inflows over time elicit foreign-exchange outflows of investor 

income. This dynamic bears on a question that is central to the capital flows literature. How 

beneficial are capital flows to economic development? In this paper we estimate for a panel of 

42 countries from 1992 to 2023 the long-term growth rate consistent with the balance-of-

payments (BoP) equilibrium. We find that in real terms, the outflow of foreign exchange due to 

repatriated FDI income on average outweighs FDI-related inflows due to investment and 

growth in export revenues. Over the sample duration, FDI reduced the BoP-consistent output 

in 2023 by 3.7 percent in high-income countries (HICs) and 2.4 percent in middle-income 

countries (MICs), compared to a counterfactual where net FDI flows do not constrain economic 

growth over the sample period. The yield on FDI liabilities is a key determinant. This highlights 

the centrality of the non-trade part of the current account and sheds light on the drivers of global 

imbalances. 

Of all capital flows, FDI is especially relevant to developmental impacts due to its volume and 

real-sector developmental benefits, both of which are larger than those of debt and other equity.  

First, FDI looms increasingly large both as a share of all liabilities and relative to the size of the 

economy. In our sample the share of FDI in total liabilities of MICs increased from 18.3 to 51.2 

percent during 1992–2023, while the debt share fell from 76.3 to 37.1 percent. The GDP ratio 

of FDI liabilities rose from 7.7 to 44.7 percent. Figures 1 and 2 illustrate that in HICs, the share 

of FDI in all liabilities was more stable, rising from 25.3 to 29.8 percent, while the FDI-to-GDP 

ratio rose strongly from 15.5 to 69.5 percent (Milesi-Ferretti 2026). The trends are consistent 

with those reported by  Lane and Milesi-Ferretti (2007, 2018) and Joyce (2021). 

Figure 1 - Disaggregated Gross External Liability Positions 
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Figure 2 - Gross External Liability Composition 

Second, the effect of these trends needs to be set in the context of extensive macro- and micro-

level evidence on FDI impacts. Positive country-level effects on exports, GDP growth and per 

capita incomes are identified in many studies, but they are conditional on a wide range of factors 

such as absorptive capacity, domestic institutions and capability thresholds (Borensztein et al. 

1998; Alfaro 2017; Alfaro and Chauvin 2020; Tan et al. 2023). Kastratović (2020) concludes 

from an overview study that FDI increases host-country exports, particularly in developing 

countries. Sahoo and Dash (2022) show that for 93 developing countries over 2000–2017, those 

effects depend on infrastructure, human capital, financial development, institutions and trade 

openness. 

Also firm-level and plant-level studies generally show that FDI increases the probability of 

exporting and export performance, both in host firms (Boddin et al., 2017) and through 

spillovers (Fu, 2011). Many firm-level studies report positive effects of FDI on productivity 

and innovation, conditional on factors such as technology transfer, intermediate-input linkages, 

knowledge spillovers, competition and labour mobility. Ahn et al. (2025) provide a recent 

overview of the literature. They also undertake a study of a large number of FDI deals across 

countries over 2003–2021 and distinguish greenfield FDI from cross-border M&A. Ahn et al. 

(2025) present evidence that FDI originating in high-income countries leads to backward 

productivity spillovers in emerging and developing economies, based on their demand for 

inputs. There are forward productivity spillovers in high-income countries. 

In these literatures, FDI is viewed through the lens of production, income formation and 

distribution. FDI is thought of as investment in the sense of capital-goods formation and the 

more efficient management of production processes, which—given the right circumstances—

lead to productivity increases and income growth. 

We complement this real-sector understanding of FDI by analyzing its financial nature (Hennart 

and Sutherland, 2022). Other literature has noted that much FDI is ownership rearrangement 

within an MNE structure (Amberger and Kohlhase 2023), or cross-border engagement to obtain 

financial resources (Brouthers et al., 2022), rather than capital-goods formation. 

From a financial perspective FDI is linked to BoP constraints. FDI financial inflows modify the 

recipient country’s balance sheets by adding assets, typically in the form of foreign currency, 

and simultaneously adding liabilities, typically in the form of future profit claims, also in 

foreign currency. This matters to developmental goals such as income growth, productivity 
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gains and export capacity, to the extent that these goals require spending on capital goods and 

expertise in foreign currency (dollars and other currencies; from here on, ‘dollars’ for short). 

This is a constraint, especially for current-account deficit economies (Mehrling 2013b). 

The key idea in this paper is that while FDI inflows and any future exports loosen this constraint, 

they imply a simultaneous rise in FDI liabilities and future imports, leading to outflows that 

reduce future dollar availability, threatening to harden the future constraint. We ask what the 

balance of these two impacts is in the longer term and thus, what the developmental potential 

of FDI is if viewed as a balance-sheet change that modifies financial flows now and in the 

future. 

This adds to the literature by identifying additional conditions for realizing the beneficial effects 

of FDI, beyond productivity-driven growth in value added. It extends the analysis of FDI 

impacts from the realization of value added to its distribution. Most of the FDI literature is 

concerned with the investment, production and sales stages in which value added is realized. 

We study the distribution stage, where value added is distributed over wages and profit, and 

profit is allocated over consumption, capital-goods formation and profit repatriation. In both 

stages, currency matters. FDI may yield real-sector benefits such as productivity spillovers, 

capital formation and improved management and marketing. The additional question we ask is 

how FDI affects foreign-exchange availability across all stages. FDI dollar inflows and 

increased dollar-earning capacity in exports must be large enough to finance increased FDI-

induced dollar spending on inputs and, especially, dollar outflows as repatriated profit—

otherwise, the balance-of-payments (BoP) constraint on growth will tighten due to FDI, with 

negative effects on growth. This is particularly the case as foreign firms often have a higher 

import content of production than domestic firms and require rates of return that are often higher 

than those paid on other forms of external finance (Akyüz 2017; Kregel 2014). This is how 

distribution of income has an impact on growth of income. There may, of course, also be 

positive effects through the BoP channel if dollar export revenues exceed dollar outflows due 

to imports and profit repatriation. 

The BoP framework may help explain some of the heterogeneity between the firm-level 

evidence on positive FDI effects cited above and macroeconomic studies showing ambiguous 

aggregate effects of FDI (see for example Herzer 2012). Part of the explanation may be that 

firm-level value-added gains may come at the cost of a tighter country-level foreign-exchange 

constraint. The overall developmental effect of FDI may then be negative, but this is not 

observable in firm-level studies. 

The international monetary literature discusses how currencies can be ranked in a ‘global 

currency hierarchy’ (Cohen 1998), depending on their international acceptability, or liquidity, 

indicated by the currency’s use as an international settlement medium, store of wealth, and debt 

instrument (e.g. in local-currency bond markets) (Alami et al. 2023; Kaltenbrunner 2015). BoP 

dynamics are not so constraining for the U.S. and for issuers of other ‘core’ currencies—the 

euro, the British pound, the yen, the Canadian and Australian dollars, the renminbi, and the 

Swiss franc—which are traded internationally against the US dollar in deep markets and are 

held as stores of wealth. Many other high-income economies have access to core currencies 

through central-bank swap lines. For other deficit open economies whose domestic currencies 
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are not accepted in international settlement and that face larger barriers to accessing core 

currencies, the BoP constraint is acutely relevant (Mehrling 2017; Murau et al. 2020; Murau et 

al. 2023). Given this heterogeneity, the BoP constraint binds more in some countries than in 

others, and countries situated lower in the hierarchy must offer higher rates of return on their 

liabilities (Kaltenbrunner 2015), worsening the BoP effect of their liability growth, including 

inward FDI. As we shall see, liability yields are a quantitatively large part of the explanation. 

All this warrants the analysis of different effects of FDI on the current accounts of high-income 

countries and other economies. 

The BoP perspective also speaks to the long-standing literature on imbalances (Chinn and 

Prasad 2003; Cooper 2008). Obstfeld (2012) shows that not only net but especially gross 

external assets and liabilities have risen across many countries in the globalization era since the 

start of the nineties. Most recently, Gourinchas et al. (2026) show that global imbalances have 

grown and persisted, among other reasons, due to industrial and trade policies. The BoP 

perspective suggests that part of the explanation may also be a procyclical dynamic of external 

liability accumulation as FDI investments increase, subsequently leading to current-account 

outflows. For given import needs, this increases dependence on external finance, entrenching 

global imbalances. 

So far, the BoP perspective has remained relatively under-researched. The seminal contribution 

is Thirlwall’s (1979; 2011a) Balance-of-Payments-Constrained Growth (BPCG) model. This 

spells out how the long-term growth rate of an open economy is constrained by its ability to 

generate the foreign exchange that finances the imports necessary to make growth-enhancing 

investments and to satisfy import consumption demand (see Alencar et al. 2019 for an 

application to Latin America). We augment this model by explicitly modelling FDI as a source 

of foreign exchange and estimate in ARDL models how FDI contributes to the BoP-consistent 

long-term growth rate, building on McCombie (1997). We develop criteria based on Bhering et 

al. (2019) for the financial sustainability of FDI and test these criteria for each country. 

We find that the outflow of foreign exchange due to repatriated FDI income on average 

outweighs FDI inflows due to the initial investment and subsequent growth in export revenues. 

FDI reduced economic output in 2023 by 3.7 percent in the HICs and 2.4 percent in the MICs 

in our sample, compared to a counterfactual where net FDI flows do not constrain economic 

growth over the sample period. 

Also, 14 of 42 countries satisfy the sustainability criteria, with the results depending on the 

model’s lag structure. It is noteworthy that countries that satisfy the sustainability criteria are 

characterized not by structurally higher export growth but by structurally lower yields on their 

FDI liabilities (4.2 percent on average, compared with 9.4 percent yields for countries that fail 

the criteria). This suggests that the financial sustainability of FDI is determined primarily by 

the cost of FDI rather than by export performance. To the best of our knowledge, this paper is 

the first to provide this type of evidence on the long-term effects of FDI, viewed as a financial 

net flow1. 

 
1 Alencar et al. (2019) also include FDI in their BPCG model. However, as discussed in Section 3, their 

specification suffers from a lack of precision, that, in our view, makes their results unreliable. 
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In the next section we review the literature on FDI and the current account. Section 3 develops 

an FDI-amended BPCG model and derives sustainability criteria. Section 4 introduces the 

empirical methodology and data. Section 5 presents the results, Section 6 discusses the findings, 

and Section 7 concludes. 

 

2. Literature review on FDI and the current account 

The growth and compositional change in external liabilities noted in Figures 1 and 2 translate 

into the investment-income balance of EDEs. Many EDEs run a primary-income deficit of 2 to 

3 percent of GDP (Joyce 2021; Langhammer 2012). It is the largest current-account component 

for a number of large deficit economies (Forbes et al. 2017), with large heterogeneity depending 

on trade profile and geographic clusters (Langhammer 2012). Joyce (2021) finds for 26 EDEs 

between 1998 and 2015 that deficits are increasingly driven by FDI income outflows, in line 

with FDI’s increased share in external liabilities and with higher payments on FDI compared to 

other liabilities. Akkermans (2017) analyses a global sample over 1980–2009 and finds that net 

profit flows (net of investment inflows) are positive for high-income economies and negative 

for EMEs. Latorre et al. (2009) and Zélity (2022) construct computable general equilibrium 

models for Central European economies and evaluate welfare effects of FDI conditional on 

profit repatriation. They report that the negative effects of profit repatriation are sizeable and 

can potentially offset the positive effects associated with MNE entry. For instance, decreasing 

the reinvestment rate by 10 percentage points increases welfare by about 1.06% on average 

(Zélity, 2022). 

Contributing to these outflows is the fact that FDI liabilities are expensive (Artner 2017; Joyce 

2021; Mencinger 2008a). Kregel (2014, 67) notes that “most international companies carrying 

out FDI apply implicit hurdle rates of return in the range of 20 to 25 per cent per annum over 

relatively short capital recoupment periods.” Strauss (2017) finds that the net investment-

income deficit in South Africa was the largest contributor to the current-account deficit from 

1994 to 2013, even though the majority of South Africa’s external finance is non-FDI. Akyüz 

(2021) reports that the average imputed yield on EDE FDI liabilities was 7.5 percent from 2000 

to 2016, whilst EDEs received 4 percent on their FDI assets. Advanced economies, in turn, 

received 7 percent on their assets and paid 4 percent on their liabilities. Other factors 

contributing to FDI-related outflows are the high import intensity of production in affiliates 

(Akyüz 2017) and profit shifting (Damgaard et al. 2024; Fhouti and Ghardallou 2020; Guvenen 

et al. 2022; Tørsløv et al. 2023). Overall, profit repatriation is substantial. Globally repatriated 

profits equal 4.2% of the global FDI outward stock (UNCTAD 2023, quoted in Parnreiter et al. 

2024) and 181% of reinvested earnings; that is, 64% of equity earnings were distributed rather 

than reinvested (Parnreiter et al. 2024). 

Outflows are larger for horizontal or market-seeking FDI due to domestic sales, few backward 

linkages and high import content. Resource- and efficiency-seeking FDI, on the other hand, is 

more likely to improve the trade balance due to its export-oriented focus (Akyüz 2017; Ali et 

al. 2019; Ballesteros and Goda 2017; Gheorghe and Vasile 2012; Yalta 2012). Likewise, 

greenfield FDI rather than brownfield FDI in mergers and acquisitions facilitates more capital 
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formation and technology spillovers and does not replace domestic firms with income-

repatriating foreign firms (Herzer 2012; Yalta 2012). FDI in non-tradable services such as retail, 

real estate and financial services creates fewer positive spillovers, production linkages and 

exports (Akyüz 2017; Gheorghe and Vasile 2012; Mencinger 2008a). De Leeuw and Wacker 

(2026) report for 12 Central and Eastern European countries over 1997–2019 that the financial 

sector is the primary recipient of FDI. In a study by Amendolagine et al. (2024) of 7,338 

European foreign investment deals over 2003–14, financial and insurance activities account for 

17% of all observations, the largest individual service category in the data. 

To date, a limited body of literature has empirically analyzed the relationship between FDI and 

the current account. Yalta (2012) finds that FDI worsened Turkey’s current account through 

increases in imports and profit repatriation that outweighed export increases. Mencinger 

(2008a) and Gheorghe and Vasile (2012) document similar dynamics in Eastern Europe. In all 

three cases, FDI was concentrated in non-tradable sectors with little export and spillover 

potential. Ballesteros and Goda (2017), observing 31 commodity-exporting nations, and Jansen 

(1995), studying Thailand, find negative current-account effects for export-oriented FDI, driven 

by high import content and profit repatriation. 

These are medium-term effects (e.g. over a three-year horizon in Ballesteros and Goda, 2017). 

Potentially, longer-term effects may be different. Mencinger (2008b) emphasizes that longer-

term analysis is important given the distinct phases of the FDI cycle: foreign-exchange inflows 

upon entry, sizeable profit reinvestment during the growth phase, followed by a repatriation 

phase. As the inward FDI stock grows relative to new inflows, annual income outflows begin 

to dominate (Akyüz, 2017). As an illustration, Table A.1.1 in Appendix A.1 reports the ratio of 

cumulative FDI income outflows to cumulative FDI liability inflows for countries that have at 

least 15 observations over the sample period for equity FDI flows excluding reinvested earnings 

(RIE). The ratio exceeds unity for 60 of 121 countries; geographic clustering of the cumulative 

ratios is significant (as in Akkermans 2017; Parnreiter et al. 2024). 

Country-level causality studies corroborate these results, with unidirectional positive Granger 

causality from FDI inflows to profit outflows (Seabra and Flach 2005) and unidirectional 

negative Granger causality from FDI to the current account (Kaur et al. 2012; Siddiqui and 

Ahmad 2012). Jaffri et al. (2012) report a negative long-run relationship in an ARDL framework 

between FDI inflows and the current account (excluding transfers). We could locate only one 

study finding a positive effect of inward FDI on the current account. Ali et al. (2019) apply a 

System GMM model to five East Asian economies from 2000 to 2016. China and South Korea 

account for 58.4 percent of the 2016 FDI inflows in this panel (Ali et al. 2019). 

One conclusion from this literature review is that a better understanding of current-account 

effects is needed, given the still small literature on the topic. Further, a long-term analysis of 

FDI impacts on the current account is important, given the FDI investment and repatriation 

stages. Also important is the fact that much of the action in the relationship under scrutiny is 

outside the trade balance, in profit flows and the costs of liabilities rather than in net export 

effects. An important feature of the literature is the great diversity in FDI impacts, depending 

on sectoral, policy, structural and temporal variation. Many studies delve into one of these 

channels or highlight their differences. This is useful, but it also appears important to assess the 
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overall effects and to focus on macrofinancial dynamics. Spillovers and increased capital 

formation and exports, the focus of the majority of studies, occur within a financial architecture 

that imposes constraints not considered in real-sector analysis. 

 

3. An augmented Balance-of-Payments Constrained Growth model  

The seminal model to analyze how increased import demand and profit repatriation may create 

a ‘binding constraint’ (Hausmann et al. 2008) on economic growth is Thirlwall’s Balance-of-

Payments Constrained Growth (BPCG) model. The original model considers only the trade 

balance, resulting in ‘Thirlwall’s law’ that long-term economic growth is constrained by the 

growth rate of exports relative to the income elasticity of imports.  

 

3.1 The benchmark model 

In this benchmark model, the long-run equilibrium condition on the current account abstracts 

from capital flows: 

 𝑃𝑑𝑋 = 𝑃𝑓𝑀𝐸, (1) 
   

where 𝑋 is the quantity of exports, 𝑀 the quantity of imports, 𝑃𝑑 and 𝑃𝑓  are the domestic and 

foreign price levels and 𝐸 is the exchange rate expressed as domestic currency per unit of 

foreign currency. In line with the BPCG model’s focus on long-term growth, the subscript t for 

time is dropped. Import and export demand functions with constant elasticities are given by 

 
𝑀 = 𝑎 (

𝑃𝑓𝐸

𝑃𝑑
)

𝜓

𝑌𝜋, (2) 

   

 
𝑋 = 𝑏 (

𝑃𝑑

𝑃𝑓𝐸
)

𝜂

𝑍𝜀 , (3) 

   

where 𝑌 is domestic income and 𝑍 is foreign income. 𝜓 < 0 is the price elasticity of import 

demand, 𝜋 > 0 the income elasticity of import demand, 𝜂 < 0 the price elasticity of export 

demand and 𝜀 > 0 the foreign income elasticity of export demand. 𝑎 and 𝑏 are constants. Taking 

natural logs of Eq. (2) and (3) and differentiating with respect to time gives: 

 𝑚 = 𝜓(𝑝𝑓 + 𝑒 − 𝑝𝑑) + 𝜋𝑦, (4) 
   

 𝑥 = 𝜂(𝑝𝑑 − 𝑝𝑓 − 𝑒) + 𝜀𝑧,  (5) 
   

Where lower case letters stand for growth rates. Eq. (4) and (5) can be substituted into the log-

differentiated form of Eq. (1) to give: 

 𝑦𝑇𝐻 =
(1+𝜂+𝜓)(𝑝𝑑−𝑝𝑓−𝑒)+𝜀𝑧

𝜋
. (6) 

   

Eq. (6) is the solution to the baseline model with 𝑦𝑇𝐻 representing the BoP-consistent growth 

rate interpretable as the upper bound of long-term average growth (Thirlwall 2011a). The 

empirical application is that if the BoP-consistent growth rate is observed, this is evidence that 
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the economy’s growth was BoP-constrained (namely, demand-constrained). That is, higher 

growth will increase import demand in excess of export earnings growth, leading to long-term 

BoP-imbalances (McCombie 1997; Thirlwall 2011a). If the external finance constraint binds, 

this can permanently push economic activity below the production possibility frontier. The 

resulting dynamic may include capacity under-utilization and declines in capital formation, 

technological advancement and in product quality and hence, world market demand. As noted 

above, in fact since the 1990s, the ample supply of international finance has increased growth, 

leading to chronic external imbalances and the need to finance them. 

The BPCG model can be simplified assuming either a constant real exchange rate in the long 

run (𝑝𝑑 − 𝑝𝑓 − 𝑒 = 0) or that the Marshall-Lerner conditions are just satisfied (𝜂 + 𝜓 = −1). 

Under either of these assumptions Eq. (6) reduces to 

 𝑦𝑇𝐻 =
𝜀𝑧

𝜋
, (7) 

   

and plugging (𝑝𝑑 − 𝑝𝑓 − 𝑒) = 0 into Eq. (5) and substituting into Eq. (7) gives: 

 𝑦𝑇𝐻 =
𝑥

𝜋
. (8) 

   

which obviates the need to estimating ε, so avoiding additional estimation errors in the export 

demand function, though at the cost of insights into BoP adjustment mechanisms (Lanzafame 

2014).  

From Eq. (6) it follows that a higher (lower) income elasticity of imports decreases (raises) 

long-term economic growth. Structural change changes the BoP-consistent growth rate due to 

different sector- and quality-specific elasticities, as Araujo and Lima (2007) show. Dutt (2003) 

further finds that developing economies face a higher income elasticity of imports than 

industrial economies. Countries that achieved economic convergence are those that transitioned 

from exporting homogeneous primary commodities and less sophisticated export goods with 

greater substitutability, toward sectors with higher income elasticities of export demand, in 

technologically advanced sectors, with higher nonprice competitiveness and technological 

differentiation with favorable income elasticities of export demand. Therefore, heterogeneous 

demand elasticities are one important extension that highlight the importance of structural 

change (Thirlwall 2011b; 2019). 

 

3.2. Incorporating capital flows 

Capital flows are integrated into the model by allowing for a sustainable level of current account 

deficits in the long run (Moreno-Brid 1998, 2003; Thirlwall and Hussain 1982), given by a 

stable current account-to-GDP ratio (Moreno-Brid (1998, 2003; Moreno-Brid et al. (2022), or 

a stable external liabilities-to-exports ratio (Bhering et al. 2019). Long-term BoP equilibrium 

with capital flows means that the interest rate on external liabilities must not be greater than the 

nominal long-term average export growth rate, so that the liabilities-to-export ratio does not 

grow due to accruing interest payments alone. Further, as in the baseline model, the ratio of 

nominal imports to nominal exports must not increase in the long run so that a deteriorating 

trade balance does not lead to a growing stock of external liabilities relative to export earnings. 
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This implies that imports must not grow faster than exports in the long run. With these 

conditions, the long-term growth rate is still determined by the growth rate of exports and the 

income elasticity of imports, but capital inflows can increase the long-run output level (Bhering 

et al. 2019). 

To date, only the Alencar et al. (2019) study integrates FDI flows into a BPCG model for Brazil, 

Argentina and Mexico from 1990 to 2014. The interpretation of their findings is however 

problematic, and their study illustrates that the impact of FDI on exports, imports and 

productivity is difficult to integrate explicitly. Therefore, below we apply sustainability criteria 

developed by Bhering et al. (2019). We construct a closed-form test assessing whether FDI 

coincided with long-run financial sustainability. An amended version of Eq. (1), following 

Alencar et al. (2019), is 

 𝑃𝑑𝑋 + 𝐹𝐹𝐷𝐼 − 𝐼𝐹𝐷𝐼 + 𝑅𝐸𝑆 = 𝑃𝑓𝑀𝐸, (9) 
   

where 𝑃𝑑 and 𝑃𝑓 are domestic and foreign price levels, 𝑋 is the real quantity of exports, 𝑀 the 

real quantity of imports and 𝐸 the nominal exchange rate expressed in local currency per foreign 

currency. 𝐹𝐹𝐷𝐼 are the nominal FDI inflows and 𝐼𝐹𝐷𝐼 the FDI income outflows both in 

domestic currency. We focus on FDI equity liabilities and the corresponding income outflows. 

𝑅𝐸𝑆 is a residual category calculated as the difference between the left and right side to ensure 

that the identity holds and to assess to what degree other capital flows contribute to the current 

account equilibrium condition. By construction, this includes the asset side of FDI as well as 

intercompany debt.  

By taking natural logarithms, differentiating with respect to time and assigning weights 𝜃𝑖 to 

each of the financing flows in Eq. (9), we obtain the current account equilibrium condition in 

growth rates2: 

 𝜃1(𝑝𝑑 + 𝑥) + 𝜃2(𝑓𝑓𝑑𝑖) − 𝜃3(𝑖𝑓𝑑𝑖) + 𝜃𝑅𝐸𝑆(𝑟𝑒𝑠) = 𝑝𝑓 + 𝑚 + 𝑒, (10) 
   

with: 

𝜃1 =
∑ 𝑋𝑡

𝑇
𝑡=1

∑ 𝑀𝑡
𝑇
𝑡=1

,  𝜃2 =
∑ 𝐹𝐹𝐷𝐼𝑡

𝑇
𝑡=1

∑ 𝑀𝑡
𝑇
𝑡=1

, 𝜃3 =
∑ 𝐼𝐹𝐷𝐼𝑡

𝑇
𝑡=1

∑ 𝑀𝑡
𝑇
𝑡=1

, 

𝜃𝑅𝐸𝑆 = 1 − 𝜃1 − 𝜃2 + 𝜃3. 

Lower case letters again represent growth rates. 𝑋𝑡 and 𝑀𝑡 are nominal exports and imports 

expressed in current dollars in period t. Extending each term on the left-hand side of Eq. (10) 

with 𝜃𝑖(𝑝𝑑 − 𝑝𝑑) and factoring out gives: 

 𝜃1𝑥 + 𝜃2(𝑓𝑓𝑑𝑖 − 𝑝𝑑) − 𝜃3(𝑖𝑓𝑑𝑖 − 𝑝𝑑) + 𝜃𝑅𝐸𝑆(𝑟𝑒𝑠 − 𝑝𝑑) + 𝑝𝑑 =

𝑝𝑓 + 𝑚 + 𝑒. 
(11) 

By plugging in Eq. (4) and (5) we obtain  

 𝜃1𝜂(𝑝𝑑 − 𝑒 − 𝑝𝑓) + 𝜃1𝜀𝑧 + 𝜃2(𝑓𝑓𝑑𝑖 − 𝑝𝑑) − 𝜃3(𝑖𝑓𝑑𝑖 − 𝑝𝑑) +

𝜃𝑅𝐸𝑆(𝑟𝑒𝑠 − 𝑝𝑑) + 𝑝𝑑 = 𝑝𝑓 + 𝜓(𝑝𝑓 + 𝑒 − 𝑝𝑑) + 𝜋𝑦 + 𝑒. 
(12) 

 
2 Based on Thirlwall and Hussain (1982) and Alencar et al. (2019), this approach focuses on import finance. As a result, other 

expenditures that are not netted out by incomes of equal size will show up in the residual category.  
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Rearranging yields  

 𝑦𝐹𝐷𝐼 =
(1+𝜃1𝜂+𝜓)(𝑝𝑑−𝑝𝑓−𝑒)+𝜃1𝜀𝑧+𝜃2(𝑓𝑓𝑑𝑖−𝑝𝑑)−𝜃3(𝑖𝑓𝑑𝑖−𝑝𝑑)+𝜃𝑅𝐸𝑆(𝑟𝑒𝑠−𝑝𝑑)

𝜋
, (13) 

which reduces to the baseline BPCG model in Eq. (6) under the assumption of no capital flows. 

Eq. (13) shows how income growth is a function of income outflows. Compared to Alencar et 

al. (2019), this model includes the RES term. This ensures that the current account accounting 

identity is satisfied and gives FDI flows appropriate weights 𝜃𝑅𝐸𝑆 weights. Without this, other 

flows that do not net out over the sample period, such as high net remittance payments (Alencar 

et al. 2019), distort the weight placed on FDI inflows. 

 

3.3 Is FDI financially sustainable? A test 

Following Bhering et al. (2019) two conditions are derived from the following transformation 

of the current account equilibrium condition3: 

 𝑑𝑡
𝐹𝐷𝐼 =

𝑀𝑡

𝑋𝑡
− 1 +

(1+𝑟̅𝐹𝐷𝐼)

(1+𝑥𝑛)
∙ 𝑑𝑡−1

𝐹𝐷𝐼, (14) 

Where 𝑑𝑡
𝐹𝐷𝐼 is the ratio of FDI liabilities to exports at time t and 𝑟̅𝐹𝐷𝐼 =

1

𝑇
∑

𝐼𝐹𝐷𝐼𝑡

𝐷𝑡−1
𝐹𝐷𝐼

𝑇
𝑡=1  is the 

average imputed nominal yield on the FDI liability stock. 𝑋𝑡 and 𝑀𝑡 again represent nominal 

exports and imports and 𝑥𝑛 is the long-term growth rate of nominal exports. Unlike in Bhering 

et al. (2019) which includes external debt with a fixed interest, we include a variable FDI yield, 

determined endogenously by FDI project performance. In this framework, the Financial 

Sustainability Condition is that the long-term growth rate of nominal exports 𝑥𝑛 is equal or 

greater than the imputed nominal yield on the outstanding FDI liability stock: 

 𝑥𝑛 ≥  𝑟̅𝐹𝐷𝐼, (C1) 

While the Trade Sustainability Condition is that the ratio of nominal imports 𝑀𝑡 to exports 𝑋𝑡 

does not increase in the long run: 

 𝑥𝑛 ≥ 𝑚𝑛, (C2) 

where 𝑥𝑛 and 𝑚𝑛 are the long-term growth rates of nominal exports and imports. Since 𝑟̅𝐹𝐷𝐼 is 

endogenous to export performance and exchange rate movements, (C1) and (C2) are not 

structural relations with a predetermined yield, but closed-form tests of the overall condition  

that FDI net finance is consistent with net export dynamics that maintain external financial 

balance. 

To see the logic of Eq. (14), assume 𝑀𝑡 𝑋𝑡⁄  is constant. Then, for a given increase in the ratio 

𝑑𝑡−1
𝐹𝐷𝐼, and constant yield, FDI income outflows increase, so that the stability of 𝑑𝑡

𝐹𝐷𝐼 is 

determined the export growth rate. With the export growth rate just equal to the imputed FDI 

yield, income outflows can be just serviced from increased export earnings. For export growth 

below FDI yield and constant 𝑀𝑡 𝑋𝑡⁄  the external FDI liability-to-exports ratio must increase, 

or import demand must fall by the amount of FDI income outflows, leading to lower income 

growth as the BoP constraint bites. If we relax the assumption that 𝑀𝑡 𝑋𝑡⁄  is constant, then the 

long-term growth rate of imports could (say) be lower than the growth rate of exports so that 

 
3 Appendix A.3 shows the derivation in detail. For brevity, other capital flows are assumed away. 
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foreign exchange accrues that could service FDI income outflows even if (C1) is not satisfied. 

This highlights the role demand elasticities play in achieving external liability stability.  

Failure of (C1) indicates a Ponzi-finance profile (Kregel 2004), where rising external liabilities 

must be serviced by either import contraction or additional capital inflows. This creates a 

procyclical dynamic of increasing external liabilities serviced by more capital inflows, and so 

on – consistent with the persistent global imbalances reviewed above. The investment income 

balance can exert persistent downward pressure on the current account even as the trade balance 

improves. Given that yields on FDI are often higher than on other external finance4, this effect 

is likely stronger for FDI. 

This conceptual framework leads us to expect that the contribution of FDI to the BoP-consistent 

long-term average growth rate is negative for many countries, which fail to satisfy (C1) and 

(C2), and that the export growth rate and high rates of return on FDI are central determinants 

of the decline in BoP sustainability.. Also, we expect that this is more often the case for MICs 

than for HICs. We now turn to the empirical framework and data we will use to test these 

hypotheses. 

 

4. Methodology and Data 

 

4.1 Estimation Approach 

We follow McCombie (1997) and test whether an estimated income elasticity of import demand 

𝜋̂ differs from a hypothetical import elasticity 𝜋𝐹𝐷𝐼 derived from eq. (13) 

 𝜋𝐹𝐷𝐼 =
(1+𝜃1𝜂+𝜓)(𝑝𝑑−𝑝𝑓−𝑒)+𝜃1𝜀𝑧+𝜃2(𝑓𝑓𝑑𝑖−𝑝𝑑)−𝜃3(𝑖𝑓𝑑𝑖−𝑝𝑑)+𝜃𝑅𝐸𝑆(𝑟𝑒𝑠−𝑝𝑑)

𝑦
. (15) 

The appropriate estimator is the ARDL estimators, where the dependent variable is explained 

by its own lags as well as the contemporaneous and lagged values of the regressors, with both 

short- and long-run coefficients (Blackburne and Frank 2007; Pesaran et al. 1999). By 

identifying the long-run parameters separately, the estimator corresponds to the BPCG model 

focus on long-term growth. We use the Mean-Group (MG) and Pooled Mean-Group (PMG) 

estimators (Pesaran and Smith 1995; Pesaran et al. 1999) as in Alencar et al. (2019) and 

Lanzafame (2014), given plausible heterogeneity in the short run (Loayza and Rancière 2006). 

We test for long-run homogeneity, in which case  the PMG estimator is consistent and efficient, 

else the MG estimator is consistent.  

The baseline specification for an ARDL (𝑝, 𝑞, … , 𝑞𝑘) model with 𝑖 = 1, … , 𝑁 cross-sections and 

𝑡 = 1, … , 𝑇 periods is: 

 𝑦𝑖𝑡 = ∑ 𝜆𝑖𝑗𝑦𝑖,𝑡−𝑗 + ∑ 𝜹𝒊𝒋
′ 𝒙𝑖,𝑡−𝑗 + 𝜇𝑖 + 𝜀𝑖𝑡

𝑞
𝑗=0

𝑝
𝑗=1 , (16) 

   

with 𝑝 the number of lags on the dependent variable and 𝑞 the number of lags on the regressors. 

𝒙𝑖𝑡 is a (𝑘 × 1) vector of explanatory variables, 𝜇𝑖 are fixed effects, 𝜆𝑖𝑗 the coefficients on the 

 
4 See also UNCTAD (2026). 
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lagged dependent variable and 𝜹𝑖𝑗 is a (𝑘 × 1) coefficient vector of regressors (Blackburne and 

Frank 2007; Pesaran et al. 1999). Cointegration is tested using the error correction term in the 

error correction model. If the variables share a long-run relationship, the error correction term 

that captures deviations from long-run equilibrium is statistically significant and negative, 

implying that the variables respond to shocks by returning to their equilibrium relationship 

(Blackburne and Frank 2007). If the variables are I(1) and cointegrated, the model can be 

rewritten (Blackburne and Frank 2007; Lanzafame (2014), so that the error correction model is 

given by  

 ∆𝑦𝑖𝑡 = 𝜙𝑖(𝑦𝑖,𝑡−1 − 𝜽𝒊
′𝒙𝑖𝑡) + ∑ 𝜆𝑖𝑗

∗ ∆𝑦𝑖,𝑡−𝑗
𝑝−1
𝑗=1 + ∑ 𝜹𝒊𝒋

′∗∆𝒙𝑖,𝑡−𝑗 +𝑞−1
𝑗=0 𝜇𝑖 + 𝜀𝑖𝑡, (17) 

   

where 𝜙𝑖 = −(1 − ∑ 𝜆𝑖𝑗
𝑝
𝑗=1 ), 𝜽𝒊 = ∑ 𝜹𝒊𝒋

′ /(1 − ∑ 𝜆𝑖𝑘𝑘 )𝑞
𝑗=0 , 𝜆𝑖𝑗

∗ = − ∑ 𝜆𝑖𝑚
𝑝
𝑚=𝑗+1  with 𝑗 =

1,2, … , 𝑝 − 1, and 𝜹𝒊𝒋
∗ = − ∑ 𝜹𝑖𝑚

𝑞
𝑚=𝑗+1  with 𝑗 = 1,2, … , 𝑞 − 1. 

The error-correction coefficient 𝜙𝑖 captures the adjustment speed toward the long-run 

equilibrium. If 𝜙𝑖 > 0 or the term is statistically insignificant, no evidence of a long-run 

relationship is found. The vector 𝜽𝒊
′ contains the long-run coefficients whilst the vector 𝜹𝒊𝒋

′∗ 

captures the short-run coefficients (Blackburne and Frank 2007; Pesaran et al. 1999)5.  

The import and export demand functions (2) and (3) are also estimated in ARDL models as 

 𝑙𝑛𝑀𝑖𝑡 = ∑ 𝜆𝑖𝑗𝑙𝑛𝑀𝑖,𝑡−𝑗 + ∑ 𝜹′𝑖𝑗𝒙𝑖,𝑡−𝑗 + 𝜇𝑖 + 𝜀𝑖𝑡
𝑞
𝑗=0

𝑝
𝑗=1 , (18) 

for the import equation, where 𝒙𝑖𝑡  is a  (2 × 1) vector containing the regressors 𝑙𝑛𝑌𝑖𝑡  and 

𝑙𝑛(𝑃𝑓𝑖𝑡𝐸𝑖𝑡 𝑃𝑑𝑖𝑡⁄ ). Assuming that the variables are I(1), the error correction model is 

 ∆𝑙𝑛𝑀𝑖𝑡 = 𝜙𝑖(𝑙𝑛𝑀𝑖,𝑡−1 − 𝜽𝒊
′𝒙𝑖𝑡) + ∑ 𝜆𝑖𝑗

∗ ∆𝑙𝑛𝑀𝑖,𝑡−𝑗
𝑝−1
𝑗=1 +

∑ 𝜹𝒊𝒋
′∗∆𝒙𝑖,𝑡−𝑗 +𝑞−1

𝑗=0 𝜇𝑖 + 𝜀𝑖𝑡. 
(19) 

   

The ARDL model for the export equation is: 

 𝑙𝑛𝑋𝑖𝑡 = ∑ 𝜆𝑖𝑗𝑙𝑛𝑋𝑖,𝑡−𝑗 + ∑ 𝜹′𝑖𝑗𝒘𝑖,𝑡−𝑗 + 𝜇𝑖 + 𝜀𝑖𝑡
𝑞
𝑗=0

𝑝
𝑗=1 , (20) 

   

with 𝐰𝑖𝑡 a (2 × 1) vector containing the regressors 𝑙𝑛𝑍𝑖𝑡 and the real exchange rate term 

𝑙𝑛(𝑃𝑑𝑖𝑡 𝑃𝑓𝑖𝑡𝐸𝑖𝑡⁄ ) and the corresponding error correction model is: 

 ∆𝑙𝑛𝑋𝑖𝑡 = 𝜙𝑖(𝑙𝑛𝑋𝑖,𝑡−1 − 𝜽𝒊
′𝒘𝑖𝑡) + ∑ 𝜆𝑖𝑗

∗ ∆𝑙𝑛𝑋𝑖,𝑡−𝑗
𝑝−1
𝑗=1 +

∑ 𝜹𝒊𝒋
′∗∆𝒘𝑖,𝑡−𝑗 +𝑞−1

𝑗=0 𝜇𝑖 + 𝜀𝑖𝑡. 
(21) 

 
5 Loayza and Rancière (2006) establish four conditions for the ARDL estimators to produce consistent estimates. 

First, the residuals need to be serially uncorrelated and exogenous to the explanatory variables. Second, country-

specific and cross-country common factors need to be accounted for to eliminate the risk of cross-sectionally 

dependent residuals. Third, a long-run relationship must exist. Fourth, the long-run homogeneity condition must 

be tested to select the appropriate estimator. The first condition can be achieved through the inclusion of 

sufficient lags. The third and fourth conditions are directly testable by the sign and significance of ϕ_i and the 

Hausman test. The second is more difficult to ensure. To address omitted common factors, Loayza and Rancière 

(2006) recommend to allow for country-specific intercepts and to account for time-specific effects by demeaning 

the data. The MG and PMG estimators already allow for country-specific intercepts. The BPCG literature has so 

far not tested for cross-sectional dependence when estimating the demand equations in an ARDL framework 

(Alencar et al. 2019; Lanzafame 2014). To achieve comparability with other studies, this paper will not demean 

the data in the baseline estimation but includes a robustness check with demeaned data. 
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Appendix A.4 details the estimation and test procedure. 

 

4.2. Data Exploration  

Table A.2.1 in Appendix A.2 describes the variables and data on exports, imports, GDP, the real 

effective exchange rate (REER) and FDI flows, in real domestic currency units and excluding 

firm-level retained earnings attributable to the foreign investor. The REER is inverted to let a 

decrease represent an appreciation of the domestic currency so that the estimated elasticities 

reflect the specifications in Eq. (4) and (5). 

We impose a minimum of 30 consecutive observations over 1992-2023 on the country-level 

data. Except for the Czech Republic (31 observations) and Colombia (30 observations), all 

economies have complete data. The two subsamples consist of 18 HICs and 24 MICs. All 

countries and their cumulative flow ratios are presented in Table A.1.2 in Appendix A.1. Tables 

1 and 2 below give summary statistics of key variables.  

Table 1 – Summary Statistics (levels) 

      

 N Mean Std. Dev. Min Max 

GDP 1,341 698,917 2,468,893 672.09 21,955,252 

Exports 1,341 137,085 306,025 173.42 2,510,040 

Imports 1,341 147,450 374,019 225.27 3,542,496 

World GDP 1,341 62,330,965 16,920,943 37,149,004 93,798,840 

REER 1,341 102.89 20.16 34.73 203.19 

FDI Inflows 1,341 7,428 35,529 -319,599 381,610 

FDI Income 1,341 6,587 18,974 -337.26 220,104 
All monetary variables in USD millions. GDP, exports, imports and world GDP in constant 2015 USD are taken from the World Bank WDI 

(World Bank 2026b). REER index (2007 = 100) from Bruegel REER Dataset (Darvas 2026). FDI inflows are the net incurrence of FDI equity 

liabilities and FDI income is income payments and withdrawals from FDI equity liabilities in current USD from the IMF BoP Statistics (IMF 
2026a) both excluding RIE. Numbers above 1000 rounded to the nearest integer. Sample: 42 countries, 1992-2023. 

Financial flows are more volatile than trade and GDP variables, and are subject to sizable 

outliers (Table 2). The volatility is larger in the HIC subsample for all variables except REERs 

(Tables A.5.1 and A.5.2 in Appendix A.5). Even after winsorization, financial flows remain 

more volatile and right-skewed, indicating persistent outliers influence (Table A.5.3, A.5.4 and 

A.5.5). Therefore, in the analysis, we first winsorize at the 5th and 95th percentile and then use 

the median growth rates of financial flows. For both versions of the test, the mean trade and 

GDP growth rates are used. 

Table 2 – Summary Statistics (growth rates, %) 

       

 N Mean Median Std. Dev. Min Max 

FDI Inflow Growth 1,286 220.7 6.0 2,129 -2,056 61,804 

FDI Income Growth 1,279 24,338 7.4 864,920 -515.4 30,932,006 

BoP Residual Growth 1,299 -0.2 5.0 2,712 -83,513 32,680 

GDP Growth 1,299 3.2 3.4 3.4 -15.7 16.5 

Import Growth 1,299 5.1 5.5 9.9 -46.3 61.4 

Export Growth 1,299 4.7 5.0 8.6 -38.6 61.8 
Data before winsorization. GDP, import and export growth derived from the World Bank WDI (World Bank 2026b) constant local currency 

series. Nominal FDI variables and residual variable converted into domestic currency using data on the Official Exchange Rate from the World 

Bank WDI (World Bank 2026b) and deflated by domestic price change pd from the IMF CPI Statistics (IMF 2026b). Numbers above 1000 
rounded to the nearest integer. Growth rates missing for some observations with lagged value of 0. Sample: 42 countries, 1992-2023. 
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Figure 3 shows the trajectory of cumulative nominal FDI liability inflows and cumulative 

nominal FDI income outflows from 1992 to 2023. There is considerable heterogeneity across 

countries. The countries where cumulative income outflows exceed liability inflows are mostly 

outside Western Europe and North America, except Finland with a cumulative ratio of 1.070, 

and Switzerland and the Netherlands where much FDI activity is driven by tax optimization 

(Damgaard et al. 2024). There is a large gap between the mean ratio of 0.877 for HICs and those 

of 1.409 for MICs (with little difference between lower-middle-income countries and upper-

middle-income countries). Consistent with this, for the 18 HICs the mean share of repatriated 

FDI income outflows in total FDI income outflows is 58.4 percent whilst the mean share is 75.6 

percent for the MICs. These numbers differ from the cumulative ratios presented in Table A.1.1 

in Appendix A.1 and highlight the heterogeneity within subsamples. Nonetheless, 17 out of 42 

countries have a cumulative ratio greater than unity, not unlike the larger sample where 60 out 

of 121 countries have a ratio above unity (Table A.1.1). It is noteworthy that in the larger 

sample, HICs with high cumulative ratios including Belgium (3.863), Austria (2.865) and 

Denmark (2.399) all have missing early observations and are not included. 
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Figure 3 – Cumulative FDI Liability Inflows and FDI Income Outflows 
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5. Results 

 

5.1. Panel ARDL Estimates 

Tables 3 and 4 present estimation results of the import equation (columns 1 and 2) and export 

equation (columns 3 and 4), after testing for units roots and selecting a lag length6 7. We relegate 

an outlier sensitivity analyses discussion to Appendix A.6. Unless stated otherwise, we consider 

long-run elasticities when discussing the results below.  

Table 3 – HIC Import and Export Demand Estimation – Main Specification 

 Import equation Export equation 

Model (1) (2) (3) (4) 

Estimator & lag PMG (1,1,1) MG (1,1,1) PMG (1,1,1) MG (1,1,1) 

     

Long-run     

lnY 1.134*** 1.704***   

 (0.054) (0.119)   

lnREER_inv -0.484*** -0.226   

 (0.114) (0.146)   

lnZ   1.355*** 0.900*** 

   (0.034) (0.296) 

lnREER   -0.858*** -0.006 

   (0.150) (0.924) 

Short-run     

ECT -0.116*** -0.354*** -0.124*** -0.205*** 

 (0.034) (0.052) (0.025) (0.035) 

D.lnY 1.965*** 1.556***   

 (0.164) (0.181)   

D.lnREER_inv -0.050 -0.057   

 (0.057) (0.052)   

D.lnZ   2.369*** 2.148*** 

   (0.213) (0.212) 

D.lnREER   -0.008 0.052 

   (0.070) (0.058) 

_cons -0.609*** -3.977*** -0.967*** -1.860* 

 (0.179) (0.925) (0.214) (1.045) 

N 495 495 557 557 

Hausman chi2 17.907  2.400  

p-value 0.000  0.301  

Log Likelihood 890.818 934.617 991.522 1059.158 
(1) and (2): Import function estimation on the 16-country subsample excluding Portugal and the Netherlands. (3) and (4): Export function 
estimation on the full 18-country subsample. ECT: error correction term. D. represents first differences of variables.  

Standard errors in parentheses. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 
6 The panel IPS test using the BIC does not reject the null hypothesis that all panels contain unit roots for lnM, 

lnX and lnY. The null hypothesis is rejected for lnZ and lnREER. The panel IPS test for the first differences 

rejects the null hypothesis that all panels contain unit roots for all variables with a p-value of 0.000. lnZ and 

lnREER are, therefore, found to be I(0) whilst lnM, lnX and lnY are found to be I(1). Most countries have an 

optimal lag length of one and the AIC and BIC select a lag length of one for all variables in the panel 

regressions. The Hausman tests suggests that the HICs subsamples features heterogeneous long-run import 

elasticities. 
7 For the 16-country HIC subsample, (excluding Portugal and the Netherlands), the export elasticity is robust to 

the inclusion of these countries and the main specification uses the 18-country regression. For the MICs 

subsample both equations are estimated using the full 24-country subsample. We checked that this does not bias 

the McCombie test results by running different specifications. 
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This estimated income elasticity of imports for HICs is 1.704; the price elasticity is -0.226, but 

not significant. The average income elasticity of exports is 1.355 and a price elasticity of -0.858. 

Table 4 presents the results for the MICs subsample8. The long-run parameters for the income 

elasticities are 1.175 for imports and 1.103 for exports. The price elasticities are smaller in 

absolute value compared to the HIC subsample; the import demand elasticity is positive and 

statistically insignificant. This is not driven by the inclusion of countries with imprecise 

country-level ARDLs and likely stems from measurement error. In both subsamples, the error 

correction terms are significant at the 0.1 percent level.  

Table 4 – MICs Import and Export Demand Estimation – Main Specification 

 Import equation Export equation 

Model (1) (2) (3) (4) 

Estimator & lag PMG (1,1,1) MG (1,1,1) PMG (1,1,1) MG (1,1,1) 

Long-run     

lnY 1.175*** 1.401***   

 (0.031) (0.110)   

lnREER_inv 0.099 0.167   

 (0.063) (0.308)   

lnZ   1.103*** 1.242*** 

   (0.049) (0.377) 

lnREER   -0.374*** 0.205 

   (0.103) (0.777) 

Short-run     

ECT -0.238*** -0.394*** -0.154*** -0.311*** 

 (0.037) (0.036) (0.025) (0.035) 

D.lnY 2.046*** 1.828***   

 (0.355) (0.355)   

D.lnREER_inv 0.005 -0.079   

 (0.063) (0.066)   

D.lnZ   2.643*** 2.236*** 

   (0.249) (0.249) 

D.lnREER   -0.163 -0.045 

   (0.100) (0.104) 

_cons -0.782*** -2.753*** -0.824*** -4.212*** 

 (0.122) (0.669) (0.142) (1.589) 

N 742 742 742 742 

Hausman chi2 3.669  3.727  

p-value 0.160  0.155  

Log Likelihood 1038.542 1113.450 1066.282 1136.557 
(1) and (2): Import function estimation on the full 24-country subpanel. (3) and (4): Export function estimation on the full 24-country subpanel. 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

The lower income elasticity of imports in MICs differ from Dutt (2003) cited in Thirlwall 

2011b, 338), who finds an income elasticity of imports of 1.08 for industrial economies and an 

income elasticity of imports of 1.67 for developing economies. The difference is likely due to 

structural changes and sample selection. It is noteworthy that the sum of the price elasticities in 

HICs equals -1.084 so that the Marshall-Lerner condition is (just) satisfied, but not in MICs, 

 
8 The demand functions are estimated on the entire subsample. Tables A.6.8 and A.6.11 in Appendix A.6 report 

the panel demand estimates excluding Kenya and the Solomon Islands. These countries have imprecise country-

level estimates, but their exclusion provides similar estimates to the full-sample regression. The Hausman test 

selects the PMG estimator as the appropriate estimator for both equations. The assumption that the MICs 

countries share common long-run parameters is not rejected. 
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where the sum of the two elasticities is -0.275. This suggests that exchange rates do not induce 

external balance, consistent with continued imbalances due to net FDI flows. 

 

5.2. Panel McCombie Tests 

The results for the HIC McCombie test are reported in Table 5. As shown in Tables A.6.13 in 

Appendix A.6, the mean growth rates of FDI are an unreliable predictor of the income elasticity 

of import demand even after winsorization, highlighting the sensitivity of the panel mean to 

outliers. The sizable difference between the baseline elasticity and the mean FDI-amended 

elasticity indicates that right-skewed observations pull up the panel mean resulting in a biased 

BoP-consistent elasticity. An alternative specification with a lower estimate of the income 

elasticity of exports (0.554) obtained from the exclusion of the Netherlands and Portugal also 

rejects the null hypothesis. These results are also reported in Table A.6.13. The main results 

below exclusively use the median growth rates of 𝐹𝐹𝐷𝐼, 𝐼𝐹𝐷𝐼 and 𝑅𝐸𝑆.  

HIC18 is the main specification and applies the estimates reported in Table 3 to the whole 18-

country subsample. HIC16 uses the same elasticities for the 16-country subsample. Due to the 

exclusion of Portugal and the Netherlands, the panel weights 𝜃𝑖 and growth rates differ.  

Table 5 – Panel McCombie Test for High Income Countries 

 HIC18 HIC16 

Estimated π̂ 1.704 1.704 

πTh 1.658 1.559 

πFDI median 1.660 1.567 

Difference π̂ - πTh 0.046 0.145 

Difference π̂ - πFDI median 0.044 0.137 

Wald chi2 π̂ - πTh 0.147 1.482 

Wald chi2 π̂ - πFDII median 0.137 1.326 

p-value H0: π̂ = πTh 0.702 0.223 

p-value H0: π̂ = πFDI median 0.711 0.249 
π estimated via MG ARDL (1,1,1). ‘HIC16’ is excluding Portugal and the Netherlands. Standard errors = 0.119 for all Wald tests. 
HIC18: 18-country weights; 16-country import elasticities (π = 1.704, ψ = -0.226), 18-country export elasticities (ε = 1.355, η = -0.858). 

HIC16: Weights excluding Portugal and Netherlands; 16-country import elasticities (π = 1.704, ψ = -0.226), 18-country export elasticities (ε 
= 1.355, η = -0.858). 

For both specifications, the baseline model and the FDI-amended model using median financial 

growth rates closely predict the income elasticity of import demand and the Wald test does not 

reject the null hypothesis. For both specifications, the FDI-amended version marginally 

outperforms the baseline model in the prediction of the income elasticity of import demand. 

The difference between the estimated and the BoP-consistent elasticity is smaller and the p-

values are higher. 

The HIC18 specification outperforms the HIC16 specification. Although Portugal and the 

Netherlands distort the estimation of the import function, their inclusion improves the 

prediction of the BoP-consistent growth rate and the McCombie test through their influence on 

the financing weights and growth rates.  

Table 6 reports the results for the MICs subsample. Again, the model with mean growth rates 

overpredicts the income elasticity of imports and the null hypothesis is rejected. Table A.6.14 

in Appendix A.6 presents these results as well as a third specification that excludes Kenya and 



20 

 

the Solomon Islands from the sample entirely. The results below again refer exclusively to the 

models using the median growth rates for the FDI-amended model. 

MIC24 Spec. 1 is the main specification. It uses the estimates from Table 4 and calculates 

weights and growth rates from the full sample. As an outlier sensitivity check, MIC 24 Spec. 2 

uses the same parameters except for the export elasticities, which are taken from the regression 

excluding the Solomon Islands and Kenya (Table A.6.11). This changes the income elasticity 

of exports from 1.103 to 1.086 and the price elasticity from -0.374 to -0.322. 

Table 6 – Panel McCombie Test for Middle Income Countries 

 MIC24 Spec. 1 MIC24 Spec. 2 

Estimated π̂ 1.175 1.175 

πTh 1.028 1.016 

πFDI median 1.114 1.102 

Difference π̂ - πTh 0.147 0.159 

Difference π̂ - πFDI median 0.061 0.073 

Wald chi2 π̂ - πTh 22.408 26.446 

Wald chi2 π̂ - πFDII median 3.862 5.474 

p-value H0: π̂ = πTh 0.000 0.000 

p-value H0: π̂ = πFDI median 0.049 0.019 
π estimated via PMG ARDL (1,1,1) on the 24-country sample. Standard errors = 0.031 for all Wald tests. 
MIC 24 Spec. 1: 24-country weights and elasticities (π = 1.175, ψ = 0.099, ε = 1.103, η = -0.374). 

MIC 24 Spec. 2: 24-country weights and import elasticities (π = 1.175, ψ = 0.099); export elasticities from 22-country sample excluding 
Solomon Islands and Kenya (ε = 1.086, η = -0.322). 

Again, both the baseline model and the median version of the FDI-amended model produce 

reasonably close estimates of the import elasticity, particularly for the FDI-amended version 

where the difference between the elasticities is 0.061 and 0.073, respectively. The FDI-amended 

version outperforms the baseline model and accepts the null hypothesis at the 1 percent level 

for both MIC24 specifications. The rejection of the null hypothesis at the 5 percent level 

highlights the McCombie test’s sensitivity to the standard errors. These standard errors are, 

with a value of 0.031, very precisely estimated and even slight differences between the 

estimated and the BoP-consistent income elasticity of imports lead to the mechanical rejection 

of the model by the Wald test. Less precise estimates, in turn, accept the null hypothesis despite 

a bigger difference between the estimated and the BoP-consistent elasticities (Alencar et al. 

2019). 

Conditional on the acceptance of the median growth rates as the appropriate specification for 

financial flows, the findings in Tables 5 and 6 indicate that both subsamples are constrained in 

their economic growth by the BoP – although this result is more statistically secure for the HIC 

subsample as indicated by the higher p-values on the null hypothesis that 𝜋̂ = 𝜋𝐹𝐷𝐼. 

This finding is consistent with Lanzafame (2014), who finds that the BoP-constraint binds for 

the majority of 22 Organisation for Economic Co-operation and Development (OECD) 

economies from 1960 to 2010. The finding is also not surprising if one considers that the sample 

used in this study does not capture the entire global economy. The HIC subsample includes 

former transition economies and Latin American economies that experienced currency and 

exchange rate crises, whilst major net exporters like Germany or China are missing from the 

sample. As Thirlwall and Hussain (1982, 498) state:  
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“[T]he world as a whole cannot be balance of payments constrained, but it only 

requires one country or bloc of countries not to be constrained, for all the rest to be 

so.” 

Using the values from HIC18 and MICs24 Spec. 1, growth decompositions using the median 

growth rates of financial flows based on Eq. (13) are reported in Table 7. For the HIC 

subsample, Hungary and the United States are detected as outliers for the 𝜃𝑅𝐸𝑆(𝑟𝑒𝑠 − 𝑝𝑑) 

component and excluded from the decomposition9. For the MICs subsample, Mauritius is 

identified as the top outlier for the 𝜃2(𝑓𝑓𝑑𝑖 − 𝑝𝑑) and the 𝜃3(𝑖𝑓𝑑𝑖 − 𝑝𝑑) term as well as the 

bottom outlier for the 𝜃𝑅𝐸𝑆(𝑟𝑒𝑠 − 𝑝𝑑) term. As one of the major recipients of ‘Phantom FDI’ 

tied to TNC tax optimization (Damgaard et al. 2024), Mauritius is dropped. 

Additionally, Bangladesh, Kenya, Pakistan, the Philippines and Senegal are identified as top 

outliers in the 𝜃𝑅𝐸𝑆(𝑟𝑒𝑠 − 𝑝𝑑) term, pointing to the higher importance of external funding for 

MICs. Three out of these five countries ran trade deficits in every year between 1992 and 2023 

and none had fewer than 29 trade deficit years. The average trade deficit relative to GDP ranges 

from -14.9 percent for Senegal to -4.8 percent for the Philippines and residual financial flows 

have financed between 42.8 percent (Senegal) and 18.7 percent (Philippines) of total imports 

over the sample duration. As shown in Table A.7.1 in Appendix A.7, excluding these countries 

primarily affects the contribution of the residual variable. As the primary focus of this paper 

lies on the growth contribution of FDI, these countries are not excluded. 

Table 7 – Panel Growth Decompositions 

HICs        

 yFDI Observed Growth REER Exports FFDI IFDI RES 

Contribution 2.483 2.698 -0.025 2.423 0.141 -0.261 0.204 

        

MICs        

 yFDI Observed Growth REER Exports FFDI IFDI RES 

Contribution 3.260 3.524 0.154 2.427 0.231 -0.310 0.758 
All values in percent. The United States and Hungary are dropped for the HICs. Mauritius is dropped for the MICs. HICs: π=1.704, ψ=-
0.226, ε=1.355, η=-0.858. MICs: π=1.175, ψ=0.099, ε=1.103, η=-0.374.  

As expected, exports are the most important contributor to long-term growth. Despite different 

income elasticities of import demand combined with the same growth rate of world GDP, their 

contribution is almost identical for both HICs and MICs. This is driven by a higher weight 𝜃1 

for HICs, which, together with the higher income elasticity of exports, offsets the larger income 

elasticity of imports. The REER contributes the least in both decompositions10. The large 

contribution of the residual for MICs is almost entirely attributable to the five outliers listed 

above and drops to 0.096 without them (Table A.7.1). In both cases the BoP-consistent growth 

rate underpredicts the actual growth rate. This is likely the result of estimation imprecision. The 

export elasticity estimate underpredicts export growth for both subsamples when multiplied 

 
9 The finding that the United States is the top outlier on the residual flows is particularly interesting from the perspective of 

the global currency hierarchy. The United States are the issuer of the world reserve currency implying that they cannot be 

BoP-constrained as economic agents wish to hold dollars. Thus, the large residual component seems to capture the 

reinvestment of dollars earned from trade with the United States into US financial markets. This argument is a central feature 

of the key currency approach (Mehrling 2013b; Murau et al. 2020; Murau et al. 2023). 
10 For the MICs the positive contribution is not driven by successful devaluation as the Marshall-Lerner conditions are 

unsatisfied. Instead, it shows that price increases of MIC products contributed positively. 
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with world GDP growth. This is addressed in the robustness checks where the weak version of 

Thirlwall’s law is estimated.  

Alternatively, the finding that observed growth is larger than the BoP-consistent growth rate 

could also stem from the problem discussed in Appendix A.4. If the accumulation of external 

liabilities has facilitated economic expansion, but the repayment has not yet occurred, the 

BPCG model is bound to overestimate the BoP-consistent growth rate even if the parameters 

of the model are estimated and measured without error. 

Regarding the first research question, the negative contribution of FDI income outweighs the 

positive contribution of FDI inflows for both subsamples. In line with the expected results, the 

foreign exchange drain from FDI income outflows has reduced the BoP-consistent growth rate. 

Contrary to expectations, this effect is more pronounced for the HIC subsample where the net 

effect is 0.120 percent less economic growth per annum. For the MICs, the net effect is 0.079 

percent less economic growth per annum.  

This pattern reverses when Switzerland and the Netherlands as the two financial hubs with large 

FDI income outflows are excluded. Then, the net effect roughly halves to 0.061 percent (Table 

A.7.2 in Appendix A.7) and the expected result that economic growth is constrained more for 

the MICs subsample is obtained. Recall that both the Netherlands and Switzerland are major 

recipients of Phantom FDI tied to tax optimization. The Netherlands serve as an illustrative 

example. According to Damgaard et al. (2024) the Netherlands have the highest inward 

Phantom FDI stock as of 2017. This type of FDI does not contribute to production and is instead 

used to exploit tax loopholes. As tax optimization occurred via royalty payments recorded in 

the trade balance and via FDI income outflows recorded in the primary income balance (Lejour 

et al. 2022), the heavy presence of tax-optimizing TNCs explains its unreliable import demand 

estimates as well as the strong contribution of FDI income outflows in the growth 

decomposition.  

Although the growth effect of the FDI income drain is small, a counterfactual exercise reveals 

that the cumulative effect is economically meaningful11. GDP in 2023 is 3.7 percent lower for 

HICs than it would have been without the net constraining effect of FDI. For MICs, the effect 

is less pronounced but still sizable with a 2.4 percent reduction in output.  

As alluded to above, this growth decomposition is blind to potential positive trade balance 

effects of FDI, however. To properly assess the sustainability of FDI, the criteria based on 

Bhering et al. (2019) must be combined with these results.  

 

5.3. Sustainability Criteria Assessment 

Table 8 provides the list of countries that satisfy both (C1) and (C2) for the baseline estimate of 

𝑟̅𝐹𝐷𝐼 together with the average nominal export growth rate 𝑥𝑛 and the nominal import growth 

rate 𝑚𝑛. An alternative specification of 𝑟̅𝐹𝐷𝐼 with 𝑘 = 5 additional lags in the denominator is 

also reported. In line with the expectations formulated in Section 3, only 14 out of the 42 

 
11 The cumulative effect is calculated using a standard cumulative growth formula:  

𝑌2023 = 𝑌1992 ∗ (1 + 𝑦𝑜𝑏𝑠 −
𝜃2(𝑓𝑓𝑑𝑖−𝑝𝑑)−𝜃3(𝑖𝑓𝑑𝑖−𝑝𝑑)

𝜋̂
)31 with 𝑌1992 = 100 
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countries in the sample satisfy both criteria. Contrary to expectations, there exists no clear split 

between HICs and MICs. The satisfaction of the sustainability criteria is not primarily driven 

by income status.  

The value of 𝑟̅𝐹𝐷𝐼 is sensitive to the lag selection. The mean value increases from 4.2 to 7.0 

percent when 𝑘 = 5 lags are applied. For the lagged 𝑟̅𝐹𝐷𝐼 only seven out of 42 countries 

(Bolivia, Morocco, Canada, Mexico, Israel, Turkey and the Seychelles) satisfy (C1) and (C2).  

Table 8 – Yields and Growth Rates for Countries that Satisfy both (C1) and (C2) in Percent 

Country 𝑟̅𝐹𝐷𝐼  Lagged 𝑟̅𝐹𝐷𝐼  𝑥𝑛  𝑚𝑛  Income Group 

Korea, Rep. 6.3 8.5 7.1 6.9 HIC 

Hungary 6.2 13.4 9.0 8.8 HIC 

Bolivia 6.0 7.1 7.5 7.0 MIC 

Australia 5.9 7.2 6.9 6.4 HIC 

Colombia 5.8 9.0 5.8 5.4 MIC 

Romania 5.6 17.3 9.6 9.1 HIC 

Portugal 5.3 7.2 5.3 4.4 HIC 

Morocco 4.0 6.1 6.8 6.6 MIC 

Canada 2.8 3.4 5.0 4.9 HIC 

Iceland 2.5 6.3 6.1 6.0 HIC 

Mexico 2.5 3.3 7.9 7.1 MIC 

Israel 2.3 3.7 6.7 5.7 HIC 

Turkey 2.2 3.8 8.9 8.5 MIC 

Seychelles 1.2 1.6 11.6 7.8 HIC 
(C1) is satisfied if 𝑥𝑛 ≥ 𝑟̅𝐹𝐷𝐼. (C2) is satisfied if 𝑥𝑛 ≥ 𝑚𝑛. 𝑟̅𝐹𝐷𝐼 is the imputed yield on FDI liabilities, 𝑥𝑛 and 𝑚𝑛 are the nominal growth rates 

of exports and imports. Lagged 𝑟̅𝐹𝐷𝐼 calculated with k = 5 additional lags on the FDI liability stock. Calculations based on the World Bank 

WDI (2026b), the IMF BoP Statistics (IMF 2026a) and the EWN Database (Milesi-Ferretti 2026). Income groups from the World Bank 
income classifications (2026a). 

Figure 4 plots the mean of 𝑟𝐹𝐷𝐼 for HICs, MICs and countries that satisfy (C1) and (C2). 

Switzerland is excluded from the visualization as its 2021 observation heavily distorts the 

graph. The figure reveals two interesting patterns. First, it reaffirms the findings by Akyüz 

(2021) and Joyce (2021) that the yield on FDI was higher for MICs than for HICs. For this 

sample, the yield differential closed in 2019, however. Second, the mean yield on FDI for 

countries that satisfy (C1) and (C2) continues to be structurally lower even as the differential 

between income groups has closed. These structurally lower yields seem to be the crucial 

contributing factor to FDI sustainability in these countries.  
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As shown in Table 9, both countries that fail the sustainability criteria and those that satisfy 

them have similar mean export and import growth rates. The differences between the growth 

rates for exports and imports are small, indicating that there is little scope to offset a failure of 

(C1) by concessions in the import demand without causing the violation of (C2).  

The mean yield on FDI liabilities for countries that satisfy the criteria is, with 4.2 percent, less 

than half the mean yield of 9.4 percent for the other countries. The same pattern holds for the 

median. The standard deviation of the yield on FDI is also substantially higher for countries 

failing the sustainability criteria. Combined with Figure 4, this suggests that countries that 

satisfy both (C1) and (C2) were able to constrain FDI income outflows, reaching rates of return 

more stable and below those realized by other countries. 

Table 9 – Summary Statistics by Sustainability Status 

       

(C1) or (C2) unsatisfied Mean Median Std. Dev. Min Max N 

𝑥𝑛  6.1 6.8 13.0 -47.5 52.5 836 

𝑚𝑛 6.3 6.8 14.4 -46.5 55.0 836 

𝑟𝐹𝐷𝐼  9.4 6.7 12.2 -20.7 247.7 862 

       

(C1) and (C2) satisfied Mean Median Std. Dev. Min Max N 

𝑥𝑛  7.5 7.9 14.9 -51.4 116.3 432 

𝑚𝑛  6.8 8.2 14.3 -40.6 48.6 432 

𝑟𝐹𝐷𝐼  4.2 3.2 3.4 0.0 18.6 445 
𝑥𝑛 and 𝑚𝑛 are the nominal growth rates of exports and imports. 𝑟𝐹𝐷𝐼 is the imputed yield on FDI. All values in percent. Switzerland 

excluded. Negative rates of return arise from BPM6 Accounting Conventions where losses of the foreign investment firm are treated as 

negative income attributed to the foreign investor (IMF 2026a). Calculations based on the World Bank WDI (2026b), the IMF BoP Statistics 
(IMF 2026a) and the EWN Database (Milesi-Ferretti 2026). 

Two counterfactual exercises confirm that financial sustainability is primarily determined by 

the structurally lower yield on FDI. The first applies the mean rates of the 28 failing countries 

to the 14 countries that satisfy (C1) and (C2). Of these 14 countries, only two countries would 

still satisfy (C1) and (C2) under a mean yield of 9.4 percent. By contrast, five countries would 

Figure 4 – Imputed Yields on FDI by Income Group excluding Switzerland 
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still satisfy both criteria if a mean export growth rate of 6.1 percent is applied. The second 

exercise applies the rates realized by the 14 satisfying countries to the countries failing only 

one condition. Of the 10 countries that fail only (C1), all 10 would accept (C1) if they had 

incurred a mean yield of 4.2 percent. Of the six countries that fail only (C2), four would satisfy 

the condition if they had achieved a mean export growth rate of 7.5 percent (see Table A.7.3 in 

Appendix A.7 for more detail on country-level rates). In both directions, inserting the yield has 

a bigger impact on the countries’ financial sustainability.  

To ensure that this is not solely driven by the bigger differential of the yields compared to the 

export growth rates, two further counterfactuals investigate the sensitivity of (C1) and (C2). To 

do so, the country-specific average export growth rates and yields are adjusted by one-tenth of 

a standard deviation of the countries failing either condition. (C2) failure seems to occur on the 

margin whilst failure of (C1) is characterized by larger differences between the yield and the 

export growth rate. Adding one-tenth of a standard deviation (1.3) to the export growth rate 

leads to the satisfaction of (C2) for all 18 countries that previously failed it. Subtracting one-

tenth of a standard deviation (1.2) from the yield on FDI, in turn, leads to the acceptance of 

(C1) for only five of the 22 economies which had previously failed (C1) (see Table A.7.4 for a 

full list).  

 

5.4. Robustness Checks 

Appendix A.8 contains the results for the robustness checks. Four robustness checks are 

conducted.  

First, demeaned data is used to address potential common factors (Appendix A.8.1). The results 

are difficult to reconcile with theory and other empirical investigations. The long-run 

coefficients are lower than for the main results and in the case of the HIC subsample provide 

either negative (-0.299) or insignificant (0.018) income elasticities of exports. The Hausman 

test selects the negative estimate and the McCombie test rejects the null hypothesis. The MICs 

elasticities are also lower but more interpretable. The McCombie test again accepts the null 

hypothesis for the two main specifications – now also at the 5 percent level. This is not driven 

by improved predictive power, but by larger standard errors. The increased standard errors as 

well as the dubious long-run coefficients suggest that demeaning removes economically 

meaningful variation rather than correcting for common factors. As it is not common practice 

in the BPCG literature to demean the data, this robustness check might not be appropriate in 

the context of cross-country trade data where common factors reflect genuine economic 

interdependencies.  

Second, the MICs subsample is disaggregated into UMICs and MICs to check for the stability 

of the estimates (Appendix A.8.2). For the UMICs the income elasticities remain close to the 

MICs estimate with differences of less than 0.1. The McCombie test mirrors the baseline 

findings. For the MICs, both the import income elasticity (1.402) and the export income 

elasticity (1.429) are larger. A second specification excluding Kenya and the Solomon Islands 

is also reported. Only one specification of the baseline model with full-sample import and 

export elasticity estimates still accepts the null hypothesis for the MICs. The disaggregation 
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further shows that the positive price elasticity of imports is driven by the MICs, which feature 

a long-run coefficient above 0.4 for both regressions of the import demand function. The LMIC 

subsamples with 10 and 8 cross-sections are at the lower bound of what the MG and PMG 

estimators can handle (Pesaran et al. 1999) and the results should be interpreted with caution. 

Third, the McCombie test is applied to two versions of Thirlwall’s law using 𝑙𝑛𝑋 instead of 𝜀𝑧 

in Eq. (15). One version includes the price term, the other assumes (𝑝𝑑 − 𝑝𝑓 − 𝑒) = 0. For the 

HIC subsample, all models consistently overpredict the income elasticity of import demand and 

the differences between the estimated elasticity and the BoP-consistent elasticity increase 

compared to the main results. Only the HIC16 specification still accepts the null hypothesis at 

the 1 percent level for both models. The FDI-amended model produces marginally better results. 

The exclusion of the price term only has a marginal effect. This is expected given its small 

impact in the growth decomposition. For the MICs subsample, the FDI-amended version now 

overpredicts the income elasticity whilst the baseline model is accepted at the 1 percent level. 

This asymmetry suggests that FDI might have contributed positively to exports – an effect that 

is absorbed into the country-specific intercept or the error term when the export demand 

function is estimated.  

Fourth, due to the potential distortions caused by the disruption of international trade and 

finance, the Covid-19 pandemic is excluded. The ARDL regressions, McCombie test and the 

growth decomposition are rerun for the data from 1992 to 2019. For the HIC subsample, the 

McCombie test continues to accept the null hypothesis for both models using the preferred 

estimates. The baseline model now outperforms the FDI-amended version. For the MICs 

subsample, the null hypothesis is consistently rejected across all specifications. The BoP-

consistent elasticity is larger than the estimated elasticity. This indicates that other factors have 

constrained economic growth for the MICs subsample prior to the Covid-19 pandemic. Only a 

higher income elasticity of imports is compatible with the inflows of foreign exchange and the 

realized growth rate. The finding that the BoP binds over the entire sample duration seems to 

be driven by strong outflows of foreign exchange in the period from 2020 to 2023. This finding 

provides support for Moreno-Brid et al.’s (2022) argument that sudden changes in global risk 

appetite can trigger enforcement of the BoP-constraint.  

As expected, the growth decompositions find that observed growth is sizably smaller for the 

MICs subsample compared to the BoP-consistent growth rate. The growth decomposition for 

the HIC subsample provides a precise estimate of the average growth rate with an error of only 

0.003 percentage points. The net contribution of FDI remains negative for both subsamples but 

is now less negative, providing support for the hypothesis that FDI constrains economic growth, 

particularly in the long run. 

 

6. Discussion 

Conditional on the acceptance of the median growth rates as the appropriate measure for the 

FDI-amended BPCG model, the results in Section 5.2 show that the FDI-amended model 

accurately predicts the long-term income elasticity of import demand for both subsamples. It 

outperforms the baseline model for both subsamples across the main results and is mostly stable 
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across the robustness checks in Section 5.4. Although the null hypothesis for the MICs 

subsample is barely accepted, this is driven mechanically by the small standard errors and not 

by poor predictive power.  

The growth decomposition provides a clear answer to Research Question 1. The net 

contribution of FDI-related flows to the BoP-consistent long-term growth rate is negative for 

both subsamples. FDI income outflows on average constrain the BoP-consistent growth rate 

more than FDI inflows loosen it. The cumulative effect is economically meaningful. The level 

of economic output in 2023 consistent with the BoP is 3.7 percent lower for HICs and 2.4 

percent lower for MICs compared to a counterfactual scenario where FDI-related foreign 

exchange flows did not constrain economic growth.  

Surprisingly, the constraining effect is larger for the HIC subsample – a finding at odds with the 

literature review as well as the higher repatriation ratio for the MICs (75.6 percent) compared 

to the HICs (58.4 percent). This result is driven by outlier countries like the Netherlands or 

Switzerland. Further, Section 4.2 has shown that multiple HICs with high cumulative flow 

ratios are missing from the sample and that the cumulative ratio within the sample is lower than 

for all HICs with at least 15 observations. Therefore, the results presented here may not be 

representative of the global economy. 

The finding that the negative effect of income outflows outweighs the positive effect of FDI 

inflows is robust to the exclusion of the Covid-19 pandemic. Nonetheless, Figure 3 suggests 

considerable within-sample heterogeneity that the panel tests of this paper cannot capture. As a 

result, it is possible that a fraction of the countries within each subsample might not have been 

BoP-constrained. Similarly, the panel level results that FDI income outflows have constrained 

growth more than FDI inflows loosened it must not hold for all countries individually. Further, 

the MICs residual term in the growth decomposition indicates a higher reliance on non-FDI 

external finance for a fraction of the subsample. A disaggregation of this term could yield 

important insights into the composition of the residual within and the distribution between 

countries. Data constraints prevent this paper from conducting the disaggregations necessary to 

assess the extent of these heterogeneities.  

The results of the sustainability criteria reveal that only 14 out of 42 countries satisfy both (C1) 

and (C2) under the baseline calculation of 𝑟̅𝐹𝐷𝐼. This number drops to seven under the more 

conservative lag structure. These 14 countries outperform those that fail either (C1) or (C2) 

primarily via a lower yield on FDI. The mean value of 𝑟𝐹𝐷𝐼 with 4.2 percent is less than half of 

those that fail (C1) or (C2) (9.4 percent) whilst the mean and median values for export and 

import growth are comparatively close. Small changes in the export growth rate, therefore, lead 

to the acceptance of (C2) for all economies whilst larger improvements in the yield would be 

needed for the satisfaction of (C1). 

The failure of (C1) for 22 out of 42 countries reveals that FDI constitutes a Ponzi-finance profile 

in the Minskyan sense for over 50 percent of the countries in the sample. FDI income 

obligations were not serviceable from export earnings without requiring import curtailment or 

additional liability accumulation. For these countries, the accumulation of additional liabilities 

to support import demand may start a procyclical dynamic between investment income outflows 

and external liability accumulation that has the potential to perpetuate global imbalances. 
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Figure 4 shows that the structural yield differential is robust throughout the Covid-19 pandemic 

and remains stable even as the yield differential between HICs and MICs closes. The 14 

countries that satisfy (C1) and (C2) seemingly were able to constrain the FDI yield even as the 

yields across income groups converge. 

Taken together, these results indicate that FDI has reduced long-term economic growth in the 

majority of countries through the pressure that FDI income outflows place on the BoP. The 

sustainability of FDI, in turn, is primarily determined by a country’s ability to depress the costs 

of FDI below the international average – a finding that has important implications for economic 

policy as well as the broader debate about capital account liberalization. 

 

7. Conclusion 
The aim of this paper was to answer the question whether financial flows tied to FDI constrain 

long-term economic growth and whether FDI income outflows crowd out other foreign 

exchange uses. The integration of FDI into the BPCG model allows this paper to test the 

research questions whether FDI contributes positively or negatively to the BoP-consistent 

growth rate and whether FDI coincides with sustainable export dynamics. The inclusion of the 

residual term improves past attempts to integrate FDI into the BPCG model. Due to this 

improvement, this paper provides the first reliable estimates of the impact of FDI on the BoP-

consistent growth rate. By integrating FDI income outflows into the BPCG model, this paper 

also presents a new angle through which the persistence of global imbalances may be 

understood. 

The test of the FDI-amended version of Thirlwall’s law indicates that FDI inflows on average 

contribute negatively to the BoP-consistent growth rate through income outflows. The closed-

form test applying the sustainability criteria shows that the majority of countries are not able to 

generate sufficient export growth to finance income outflows without crowding out other 

foreign exchange uses. Contrary to the expectations formulated in this paper, the rejection of 

the sustainability criteria is not driven primarily by the income level, with both MICs and HIC 

countries failing and satisfying the sustainability criteria. 

The finding that the financial sustainability of FDI is primarily driven by income outflow 

mitigation instead of extraordinary export performance aligns with the literature on FDI and the 

current account reviewed in Section 2. The finding that FDI on average is likely to negatively 

affect long-term economic growth, or at least the achievable growth rate, has important 

implications for economic policy. Both Akyüz (2017) and Thirlwall (2019) argue through their 

respective lenses that an active role of the state is needed to facilitate positive economic effects 

from FDI and to transform the domestic economy towards BoP-sustainability. This paper 

reinforces their assessment by showing that FDI does not inherently coincide with the foreign 

exchange accumulation dynamics needed to ensure its sustainability.  

The results of this paper, therefore, call into question the policy prescriptions centered around 

capital account liberalization. If the positive effects of FDI depend on the type of FDI inflow 

and the economic and institutional characteristics of the host country, then capital account 
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liberalization may have adverse effects on long-term economic growth. Whilst this argument is 

by no means new, the results of this paper indicate an additional channel through which capital 

account liberalization can constrain economic development. Rational economic behavior by 

foreign investors and financial markets can constrain economic growth of open economies 

through income repatriation and the differing use of domestic currencies.  

As the literature on FDI and the BoP remains limited, this paper has only addressed a fraction 

of the relevant questions. Several relevant aspects of the relationship between FDI and the BoP 

remain untested and provide avenues for further research. 

First, the use of the World Bank’s income group classification might be inadequate to capture 

the heterogeneity within and across country groups. This is particularly plausible as the income 

classification serves as a proxy for multiple factors, namely the position in the global currency 

hierarchy, the yield differential and export complexity. Further research using different criteria 

that explicitly address each of these dimensions is needed. 

Second, although the sustainability criteria test for the trajectory of exports relative to the yield, 

no attempt has been made in this paper to explicitly model or estimate the effect of FDI on the 

trade balance. As the literature on FDI and the current account is fragmented and remains small, 

further research into the impact of FDI on the trade balance is needed to fill this gap. 

Third, by looking only at foreign exchange flows within the BPCG model, this paper has not 

taken wealth effects into account. Increased foreign investor presence has the potential to lead 

to wealth effects through the revaluation of assets on domestic balance sheets (Lane and Milesi-

Ferretti 2007), potentially leading to changes in import demand independent of income effects. 

Studies incorporating the effects of asset price changes are needed to quantify this additional 

channel through which FDI affects import demand.  

Fourth and in a similar vein, this study only looks at the liability side of FDI. This is motivated 

by the framing of FDI as a source of external finance to fill BoP shortfalls. To fully assess the 

impact of FDI on the BoP, studies incorporating the asset side of FDI flows are needed. In line 

with the geographic dimension of FDI income distribution and the long history of yield 

differentials, the results may differ drastically.  

Fifth, whilst the panel methods used in this model improve precision, they cloud considerable 

country-level heterogeneity – especially pertaining to FDI flows. Ideally, the empirical work of 

this paper should be combined with country-level McCombie tests and growth decompositions. 

Due to a lack of data and the estimation imprecision on the country-level, this comparison is 

not conducted here.  

Sixth, whilst the finding that FDI sustainability is driven largely by FDI yield containment is 

an important contribution to the understanding of FDI sustainability in its own right, further 

research directed at the determinants of the lower FDI yield is desirable for policy advice. The 

possibility that satisfaction of (C1) is caused by unsuccessful FDI projects should also be 

considered. If countries with unsuccessful FDI projects exhibit lower yields simply because of 

lower profitability rather than active yield containment, a reconsideration of FDI policy would 

become more pressing. 
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To conclude, this paper has shown that FDI, when understood as a financial flow, is likely to 

constrain long-term economic development through the drain of foreign exchange. The 

question of what enables some economies to attract FDI at structurally lower yields – whether 

through industrial policy, institutional quality, their position in the currency hierarchy or the 

structural composition of FDI – needs to be answered to assess which conditions turn FDI into 

a sustainable source of external finance. As it stands, the results of this paper highlight that an 

analysis that abstracts from the financial nature of FDI is likely to miss important effects of FDI 

and produce a biased portrayal of the benefits and risks of FDI.  
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Appendix A.1. Cumulative Ratios 

Table A.1.1 – Cumulative Liability – Income Ratio Full Dataset 

Country Cumulative Ratio Last Year T 

High Income Countries    

Trinidad and Tobago 34.119 2023 16 

Hong Kong SAR, China 4.498 2023 26 

Belgium 3.863 2023 21 

Czechia 3.379 2023 31 

Bahrain 3.300 2023 27 

Russian Federation 2.915 2021 28 

Slovak Republic 2.915 2023 26 

Austria 2.865 2023 19 

Netherlands 2.849 2023 32 

Denmark 2.399 2023 27 

Norway 1.934 2023 27 

Uruguay 1.904 2023 32 

Panama 1.793 2023 26 

Japan 1.660 2023 28 

Kuwait 1.628 2023 15 

Malta 1.520 2023 27 

Poland 1.310 2023 30 

Chile 1.216 2023 32 

Korea, Rep. 1.157 2023 32 

Lithuania 1.141 2023 23 

Oman 1.115 2023 18 

Latvia 1.094 2023 18 

Cyprus 1.085 2023 28 

Finland 1.070 2023 32 

Sweden 1.068 2023 30 

Australia 0.996 2023 32 

Portugal 0.914 2023 32 

Bulgaria 0.898 2023 28 

Slovenia 0.874 2023 32 

Hungary 0.860 2023 32 

United Kingdom 0.834 2023 28 

Luxembourg 0.824 2023 22 

Estonia 0.821 2023 27 

Romania 0.792 2023 32 

Barbados 0.769 2017 26 

France 0.753 2023 32 

Germany 0.692 2023 25 

Italy 0.649 2023 23 

St. Kitts and Nevis 0.636 2023 24 

Canada 0.575 2023 32 

Spain 0.535 2023 15 

Croatia 0.403 2023 31 

United States 0.346 2023 32 

Antigua and Barbuda 0.320 2023 24 

Greece 0.317 2023 25 

Israel 0.192 2023 32 

Iceland 0.111 2023 32 

Switzerland -2.425 2023 32 
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Table A.1.1 continued    

Mean Value 1.989     

Mean Value excl. Trinidad and Tobago  1.306   

Upper-Middle Income Countries       

Kazakhstan 8.214 2023 25 

Botswana 6.933 2023 32 

Malaysia 4.193 2023 15 

Algeria 3.911 2023 19 

Libya 3.656 2023 27 

Thailand 2.415 2023 15 

Guatemala 2.037 2023 30 

Azerbaijan 1.618 2023 17 

Paraguay 1.608 2023 30 

El Salvador 1.577 2023 25 

South Africa 1.454 2023 32 

Tonga 1.275 2023 19 

North Macedonia 1.105 2023 26 

Belarus 0.969 2023 25 

Costa Rica 0.956 2023 32 

Moldova 0.884 2023 19 

Dominican Republic 0.793 2023 15 

Bosnia and Herzegovina 0.729 2023 18 

Belize 0.695 2023 32 

Colombia 0.684 2023 30 

Maldives 0.652 2023 32 

St. Lucia 0.648 2023 24 

Fiji 0.635 2023 32 

Ecuador 0.623 2023 24 

Ukraine 0.589 2023 24 

Namibia 0.585 2023 22 

Serbia 0.584 2023 17 

Brazil 0.563 2023 32 

Georgia 0.473 2023 24 

Jamaica 0.445 2011 20 

Mauritius 0.437 2023 32 

Mongolia 0.421 2023 17 

Mexico 0.418 2023 32 

Grenada 0.222 2023 29 

Turkey 0.190 2023 32 

Dominica 0.164 2023 24 

St. Vincent and the Grenadines 0.105 2023 24 

Albania 0.089 2023 30 

Iraq -0.485 2023 19 

Mean Value 1.361     

Lower-Middle Income Countries       

Eswatini 30.673 2019 27 

Congo, Rep. 14.418 2021 15 

Papua New Guinea 7.820 2023 30 

Nigeria 5.045 2023 21 

Samoa 2.945 2023 21 

Côte d'Ivoire 2.686 2023 19 

Honduras 2.362 2023 30 
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Table A.1.1 continued    

Bolivia 2.253 2023 29 

Cameroon 2.232 2023 32 

Solomon Islands 1.710 2023 31 

Vanuatu 1.604 2022 22 

Sri Lanka 1.529 2023 30 

Kyrgyz Republic 1.444 2022 15 

Bangladesh 1.209 2023 32 

Philippines 1.178 2023 32 

Pakistan 1.142 2023 29 

Benin 1.096 2023 30 

Tunisia 0.989 2023 32 

Kenya 0.907 2023 28 

Senegal 0.871 2023 32 

Morocco 0.585 2023 32 

India 0.341 2023 23 

Cambodia 0.325 2023 26 

Cabo Verde 0.184 2023 20 

Lebanon 0.109 2023 16 

Lao PDR 0.106 2023 28 

Angola -1.841 2023 29 

Mean Value 3.108     

Mean Value excl. Eswatini 2.048   

Low Income Countries       

Burkina Faso 3.169 2023 19 

Mali 1.540 2023 30 

Togo 1.326 2020 29 

Madagascar 1.258 2023 19 

Burundi 1.112 2023 18 

Niger 0.330 2023 23 

Uganda 0.219 2023 27 

Mean Value 1.279   

Calculations based on the IMF BoP Statistics (IMF 2026a). Income Groups from the World Bank Income Classifications (World Bank 

2026a). 
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Figure A.1.1 - World Map with Cumulative Flow Ratios 
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Table A.1.2 – Cumulative Liability – Income Ratio 42 Country Panel 

Country Cumulative Ratio 

High Income Countries  

Czechia 3.379 

Netherlands 2.849 

Uruguay 1.904 

Chile 1.216 

Korea, Rep. 1.157 

Finland 1.070 

Australia 0.996 

Portugal 0.914 

Slovenia 0.874 

Hungary 0.860 

Romania 0.792 

France 0.753 

Canada 0.575 

United States 0.346 

Seychelles 0.225 

Israel 0.192 

Iceland 0.111 

Switzerland -2.425 

Mean Value 0.877 

Upper-Middle Income Countries   

Botswana 6.933 

Peru 2.037 

Guatemala 2.031 

Paraguay 1.582 

South Africa 1.454 

Dominican Republic 0.977 

Costa Rica 0.956 

Belize 0.695 

Colombia 0.684 

Ecuador 0.675 

Brazil 0.563 

Mauritius 0.437 

Mexico 0.418 

Turkey 0.190 

Mean Value 1.402 

Lower-Middle Income Countries   

Bolivia 3.565 

Cameroon 2.232 

Solomon Islands 1.799 

Bangladesh 1.209 

Philippines 1.178 

Pakistan 1.130 

Tunisia 0.989 

Senegal 0.871 

Kenya 0.625 

Morocco 0.585 

Mean Value 1.418 

Calculations based on the IMF BoP Statistics (IMF 2026a). Income groups from the World Bank Income Classifications (World Bank 

2026a).  
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Appendix A.2. Data Description 

 

GDP is taken from the World Development Indicators (WDI) (World Bank 2026b). Data on FDI 

equity liability inflows and income outflows is taken from the International Monetary Fund 

(IMF) BoP Statistics (IMF 2026a). Data on FDI debt instruments is excluded. Data for the real 

effective exchange rate (REER) is taken from the Bruegel Real Effective Exchange Rate Dataset 

(Darvas 2026). To convert the FDI flows from nominal US dollars (USD) into domestic real 

currency units, the official exchange rate from the WDI (World Bank 2026b) and the domestic 

consumer price level from the IMF Consumer Price Index (CPI) Statistics (IMF 2026b) are 

used.  

Equity FDI flows excluding RIE are chosen to accurately reflect foreign exchange flows. RIE 

are an imputed quantity of firm-level retained earnings attributable to the foreign investor. 

RIE can be very liquid (Hansen and Wagner 2021) and, as they are fueled by firm profits, 

procyclical (Akyüz 2017). Under the Balance of Payments Manual (BPM6) accounting 

conventions of the IMF, RIE are simultaneously reported as outflows in the primary income 

balance and as inflows in the financial account – although no cross-border flows occur 

(Akyüz 2017; IMF 2009). Both aggregate FDI inflow and FDI income outflow statistics are, 

thus, upward biased by a statistical entry that does not represent foreign exchange flows. This 

bias was removed in our data 

 

Table A.2.1 – Sources and Definitions 

    

Variable Source  Indicator Description 

X World Bank 

WDI 

Exports of goods and services 

(constant LCU) 

Real export volume for construction of 

lnX 

M World Bank 

WDI 

Imports of goods and services 

(constant LCU) 

Real import volume for construction of 

lnM 

Y World Bank 

WDI 

GDP (constant LCU) Real domestic output for construction 

of lnY 

Z World Bank 

WDI 

GDP (constant 2015 USD) Real global output for construction of 

lnZ 

E World Bank 

WDI 

Official exchange rate (LCU per USD, 

period average) 

Nominal exchange rate for conversion 

of FDI flows 

Xt World Bank 

WDI 

Exports of goods and services (current 

USD) 

Nominal export receipts for BoP 

weight construction 

Mt World Bank 

WDI 

Imports of goods and services (current 

USD) 

Nominal import payments for BoP 

weight construction 

REER Bruegel 

REER 

Dataset 

Real Effective Exchange Rate, 170-

country basket (2007=100) 

Used for (𝑝𝑑 − 𝑝𝑓 − 𝑒) 

FFDI IMF BoP 

Statistics 

Direct Investment, Equity and 

Investment fund shares/units: other 

than reinvestment of earnings, Net 

incurrence of liabilities 

Nominal FDI Equity inflows excl. 

RIE, current USD. Net incurrence 

implies that FDI inflows can be 

negative when liability positions are 

unwound 

IFDI IMF BoP 

Statistics 

Direct investment, Equity and 

investment fund shares, Investment 

Nominal FDI Equity income outflows 

excl. RIE, current USD.  



47 

 

income on dividends and withdrawals 

from income of quasi corporations and 

income distributed to investment fund 

shareholders (excluding RIE), 

Expenditure 

RES Own 

Calculation 

- Residual of the current account 

Identity in Eq. (9) capturing the net 

contribution of all remaining cross-

border flows. Calculated on an annual 

basis. 

IFDI with 

RIE 

IMF BoP 

Statistics 

Direct investment, Equity and 

investment fund shares, Investment 

income on investment income 

attributable to shareholders, including 

income on if, including rie 

Nominal FDI Equity income outflows 

incl. RIE, current USD. Used to 

calculate the share of repatriated FDI 

income 

Pd IMF CPI 

Statistics 

Consumer price index (CPI) Standard 

reference period (2010=100), Index; 

All Items 

Domestic price index used for 

deflation of nominal flows.  

FDI 

Liability 

Stock 

EWN 

Database 

FDI liabilities Stock of foreign direct investment in 

the reporting economy. 

Portfolio 

Equity 

Liability 

Stock 

EWN 

Database 

Portfolio equity liabilities Stock of financial liabilities to 

nonresidents in portfolio equity 

securities 

Debt 

Liability 

Stock 

EWN 

Database 

Debt liabilities Sum of the stocks of portfolio debt 

claims and other investment claims to 

nonresidents 

Total 

Liability 

Stock 

EWN 

Database 

Total liabilities Total financial liabilities to 

nonresidents 

Sources: World Bank WDI (World Bank 2026b); IMF BoP Statistics (IMF 2026a);  IMF CPI Statistics (IMF 2026b); Bruegel REER Dataset 

(Darvas 2026); EWN Database (Milesi-Ferretti 2026). 

Appendix A.3. Derivation of Sustainability Criteria for FDI 

 

(available on request) 

 

Appendix A.4.  Estimation and Test Procedure 

To test the ARDL models developed in Section 4.1, three preliminary steps are taken. First, 

although the estimators can handle both I(0) and I(1) variables, I(2) or higher-order stationarity 

must be ruled out. We test the stationarity of the dependent and independent variables using a 

panel Im-Pesaran-Shin (IPS) test with the Bayesian Information Criterion (BIC) and a 

maximum lag of four years for both the levels and the first differences of the logged variables. 

Second, the correct lag specification must be chosen to eliminate potential serial correlation. 

The Akaike Information Criterion (AIC) and the BIC are employed to select the optimal lag 

length. Third, to avoid biasing the estimates by the inclusion of outlier countries, alternative 
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specifications are estimated to test the stability of the estimates. These alternative specifications 

are based on country-level ARDLs where countries with implausible or imprecise coefficients 

are excluded. Based on the results of the PMG and MG estimation, a Hausman test is used to 

select the appropriate estimator.  

Using the long-run coefficients obtained from the panel ARDLs, we conduct the McCombie 

test. Aggregate nominal exports, imports, FDI inflows and income outflows are used to 

calculate the weights 𝜃𝑖 on the country level. These are multiplied with the average growth rates 

of the corresponding flows. 𝐹𝐹𝐷𝐼, 𝐼𝐹𝐷𝐼 and 𝑅𝐸𝑆 are transformed into domestic currency 

before inserting them into Eq. (13) and (15). 

Given the high volatility of financial flows, both the mean (after winsorization) and the median 

growth rates of 𝐹𝐹𝐷𝐼, 𝐼𝐹𝐷𝐼 and 𝑅𝐸𝑆 are used. Both the baseline model in Eq. (6) and the FDI-

amended version in Eq. (13) are tested to compare the predictive power of the models. A Wald 

test is used to test the null hypotheses that 𝜋̂ = 𝜋𝑇ℎ and 𝜋̂ = 𝜋𝐹𝐷𝐼. After assessing the predictive 

power of these models, a growth decomposition is conducted by inserting the calculated and 

estimated parameters into Eq. (13). To avoid distortions stemming from individual countries, 

outliers are identified following Belotti et al. (2024). The Yeo-Johnson transformation is applied 

to each component in the numerator of Eq. (13) and outliers are flagged using a robust z-score 

with the threshold set at 3. 

For the sustainability criteria the yield on FDI equity liabilities is calculated following Akyüz 

(2021): 

 𝑟𝐹𝐷𝐼 =
𝐼𝐹𝐷𝐼𝑡

𝐷𝑡−1
𝐹𝐷𝐼 , (22) 

   

where 𝐷𝑡
𝐹𝐷𝐼 = ∑ 𝐹𝐹𝐷𝐼𝑡

𝑇
𝑡=1  is the stock of FDI equity liabilities. Due to incomplete coverage in 

the IMF International Investment Position Statistics (IMF 2026c), the FDI liability position in 

the EWN Database (Milesi-Ferretti 2026) in 1991 is taken as a proxy for the cumulative liability 

inflows prior to the sample period12. Subsequent FDI equity liability inflows recorded in the 

IMF BoP Statistics are added to the 1991 stock to proxy the cumulative position. In line with 

Mencinger’s (2008b) argument that FDI inflows only lead to income outflows in the last phase 

of the FDI cycle, Eq. (22) will also be calculated with 𝑘 = 5 additional lags in the denominator.  

Two potential problems exist in using aggregate data over 32 years. First, the data likely 

captures multiple FDI cycles in different stages. Thus, this approach cannot ascertain the impact 

of an individual FDI project but relies on treating FDI as a homogeneous source of external 

finance. Second, within the logic of the BPCG model, countries may temporarily go into BoP 

disequilibrium and accrue even unsustainable debt levels, allowing them to grow faster. The 

build-up of external debt will, in turn, lead to lower economic growth once these debts are 

repaid and foreign exchange outflows lead to a tighter BoP-constraint (Moreno-Brid 1998, 

 
12 The EWN FDI positions do not differentiate between debt and equity liability. However, the limited coverage in the IMF 

BoP Statistics prior to 1992 suggests that FDI debt liability flows were relatively small. For the countries with data in the 42-

country sample, the share of FDI debt in total FDI inflows between 1985 and 1991 based on 248 observations was 22.6 

percent. As a result, the proxy will overstate the FDI equity liability position in 1991, biasing the test in favor of accepting 

(C1).  
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2003). If these repayments have not yet occurred, the results may indicate that countries realized 

a higher long-term growth rate than achievable within the BoP-constraint. 

Appendix A.5. Summary Statistics for Subsamples and after Winsorization 

Table A.5.1 – Summary Statistics: HICs 
      

 N Mean Std. Dev. Min Max 

GDP constant $ 575 1,354,795 3,646,047 672.09 21,955,252 

Exports constant $ 575 262,980 427,696 333.63 2,510,040 

Imports constant $ 575 280,468 535,056 318.82 3,542,496 

World GDP constant $ 575 62,318,976 16,933,703 37,149,004 93,798,840 

REER 575 99.07 18.88 34.73 191.46 

FDI Liability Inflows 575 13,427 52,990 -319,599 381,610 

FDI Income Outflows 575 12,892 27,328 -337.26 220,104 
All monetary variables in USD millions. GDP, exports, imports and world GDP in constant 2015 USD from World Bank WDI (World Bank 

2026b). REER index (2007=100) from Bruegel REER Dataset (Darvas 2026). FDI inflows are the net incurrence of equity liabilities and FDI 

income are income on equity liabilities in current USD from IMF BoP Statistics (IMF 2026a) both excluding RIE. Numbers above 1000 are 

rounded to the nearest integer. Sample: 18 countries, 1992-2023. 

 

Table A.5.2 – Summary Statistics: MICs 
      

 N Mean Std. Dev. Min Max 

GDP constant $ 766 206,580 369,228 688.72 1,961,081 

Exports constant $ 766 42,582 77,032 173.42 518,041 

Imports constant $ 766 47,600 83,349 225.27 570,977 

World GDP constant $ 766 62,339,965 16,922,419 37,149,004 93,798,840 

REER 766 105.76 20.62 49.31 203.19 

FDI Liability Inflows 766 2,925 7,543 -10,583 54,782 

FDI Income Outflows 766 1,854 4,239 -6.02 41,086 
All monetary variables in USD millions. GDP, exports, imports and world GDP in constant 2015 USD from World Bank WDI (World Bank 
2026b). REER index (2007=100) from Bruegel REER Dataset (Darvas 2026). FDI inflows are the net incurrence of equity liabilities and FDI 

income are income on equity liabilities in current USD from IMF BoP Statistics (IMF 2026a) both excluding RIE. Numbers above 1000 are 

rounded to the nearest integer. Sample: 24 countries, 1992-2023. 

 

Table A.5.3 – Summary Statistics: Growth Rates in Percent after Winsorization 
       

 N Mean Median Std. Dev. Min Max 

FDI Inflow Growth 1,286 56.1 6.0 164.9 -110.1 585.9 

FDI Income Outflow Growth 1,279 19.9 7.4 54.6 -52.4 178.0 

BoP Residual Growth 1,299 9.7 5.0 144.2 -309.5 367.4 

GDP Growth 1,299 3.2 3.4 3.4 -15.7 16.5 

Import Growth 1,299 5.1 5.5 9.9 -46.3 61.4 

Export Growth 1,299 4.7 5.0 8.6 -38.6 61.8 
GDP, import and export growth derived from constant local currency series of the World Bank WDI (World Bank 2026b). Nominal FDI 
variables and residual variables from the IMF BoP Statistics (IMF 2026a) deflated by domestic inflation taken from the IMF CPI Statistics 

(IMF 2026b). Winsorization undertaken for the 5th and 95th percentile. Sample: 42-country panel, 1992-2023. 

 

Table A.5.4 – Summary Statistics: HIC Growth Rates in Percent after Winsorization  
       

 N Mean Median Std. Dev. Min Max 

FDI Inflow Growth 556 49.9 6.0 152.6 -116.9 535.7 

FDI Income Outflow Growth 545 21.6 9.2 54.3 -47.1 186.1 

BoP Residual Growth 557 8.2 3.2 155.2 -324.0 392.2 

GDP Growth 557 2.7 2.8 3.2 -12.5 12.0 

Import Growth 557 5.4 5.7 8.5 -29.6 34.6 

Export Growth 557 5.1 5.1 7.3 -36.2 31.1 
GDP, import and export growth derived from constant local currency series of the World Bank WDI (World Bank 2026b). Nominal FDI 
variables and residual variables from the IMF BoP Statistics (IMF 2026a) deflated by domestic inflation taken from the IMF CPI Statistics 

(IMF 2026b). Winsorization undertaken for the 5th and 95th percentile. Sample: 18-country panel, 1992-2023. 



50 

 

 

Table A.5.5 – Summary Statistics: MICs Growth Rates in Percent after Winsorization 
       

 N Mean Median Std. Dev. Min Max 

FDI Inflow Growth 730 60.4 6.0 172.6 -104.7 610.9 

FDI Income Outflow Growth 734 18.8 6.5 55.1 -55.5 173.1 

BoP Residual Growth 742 11.6 5.8 132.7 -276.8 341.6 

GDP Growth 742 3.5 3.9 3.5 -15.7 16.5 

Import Growth 742 4.9 5.0 10.8 -46.3 61.4 

Export Growth 742 4.4 4.8 9.5 -38.6 61.8 
GDP, import and export growth derived from constant local currency series of the World Bank WDI (World Bank 2026b). Nominal FDI 

variables and residual variables from the IMF BoP Statistics (IMF 2026a) deflated by domestic inflation taken from the IMF CPI Statistics 

(IMF 2026b). Winsorization undertaken for the 5th and 95th percentile. Sample: 24-country panel, 1992-2023. 

 

Appendix A.6. Alternative Regression Specifications for the baseline results 

For the HIC subsample, the individual country ARDLs in the MG estimation reveal that the 

import data for Portugal and the Netherlands is subject to estimation imprecision. Further, the 

panel point estimates are sensitive to the lag order chosen. For the Netherlands, the error 

correction term on the import estimation is negative but features a p-value of 0.501 and the 

standard errors on the independent variables are 0.868 (lnY) and 2.459 (lnREER_inv). For 

Portugal, the error correction term is positive and the p-value is 0.570, indicating no long-run 

relationship between imports, income and the real exchange rate. The income and price 

elasticities of imports are disproportionately large (5.489 for income and 7.180 for the REER 

and the standard errors sit at 4.647 and 12.196, respectively. Finland, South Korea, Switzerland 

and the United States also feature slightly insignificant error correction terms.  

Similarly, the export data for Australia, Chile, Czechia, Hungary, South Korea and Slovenia 

also feature large standard errors and/or no long-run relationship as indicated by the error 

correction term. The estimation of the long-run parameters is tested for sensitivity to the 

inclusion of these countries (Tables A.6.1 to A.6.6).  

The HIC import estimation is sensitive to the inclusion of Portugal and the Netherlands. The 

point estimate of the preferred estimator (MG) for the income elasticity of imports changes 

from 1.928 to 1.704 and the point estimate for the price elasticity flips from 0.265 to -0.226 

(Tables A.6.1 and A.6.2). For both parameters, the standard errors are significantly smaller.  

Excluding the countries with slightly insignificant error correction terms does not lead to further 

improvements in precision (Table A.6.3). Therefore, the import estimates without the 

Netherlands and Portugal are chosen as this paper’s main specification. The point estimates of 

the export parameters are robust to the exclusion of the countries listed above, although the 

Hausman test selects the MG estimator for the reduced sample (Tables A.6.4 to A.6.6). As the 

limited degrees of freedom imply imprecise estimation on the country-level, the full-sample 

estimates are used for the export parameters. This is supported by the statistically significant 

error correction term on the panel level and the smaller standard errors for the full sample 

estimation.  

The country-level ARDL (1,1,1) estimates reveal a similar pattern for the MICs. Belize, the 

Dominican Republic, Guatemala, Pakistan and the Philippines all feature negative but 
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insignificant error correction terms for the import demand estimation. Botswana features a price 

elasticity of imports of 6.306 with a standard error of 4.551. For the exports, Belize, Brazil, 

Colombia, Kenya and Mexico feature negative but insignificant error correction terms. Further, 

Kenya features an income elasticity of exports of 5.240 (standard errors = 2.920) and a price 

elasticity of -3.795 (standard errors = 2.712) and the Solomon Islands have an income elasticity 

of exports of -5.741 (standard errors = 29.190) and a price elasticity of 17.428 (standard errors 

= 71.373) in addition to a positive and insignificant error correction term.  

The estimates are again compared across specifications (Tables A.6.7 to A.6.12). Surprisingly, 

both the import and export elasticity estimates are very stable across specifications, indicating 

that the Solomon Islands and Kenya are offsetting their respective distortive contributions. This 

stability further highlights the PMG estimator’s robustness to outliers (Lanzafame 2014; 

Pesaran et al. 1999). Thus, the full sample estimates are chosen for the main MICs specification. 

Tables A.6.13 and A.6.14 report the full McCombie tests. HIC18 and HIC16 Spec. 1 are the 

specifications also reported in the main results in Table 5. HIC16 Spec. 2 utilizes the export 

elasticities from Table A.6.5. MIC24 Spec. 1 and Spec. 2 are the specifications used in the main 

results in Table 6. MIC22 uses the estimates, weights and growth rates from the 22-country 

sample excluding Kenya and the Solomon Islands to report the sensitivity of the McCombie 

test to these countries. Both Tables also report the results for the FDI-amended model using 

mean growth rates.  

Table A.6.1 – HIC Import Demand Equation 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.132*** 1.928*** 1.066*** 1.799*** 

 (0.054) (0.235) (0.056) (0.606) 

lnREER_inv -0.485*** 0.265 -0.721*** 0.931 

 (0.114) (0.434) (0.136) (1.110) 

Short-run     

ECT -0.107*** -0.317*** -0.110*** -0.289*** 

 (0.030) (0.053) (0.030) (0.055) 

D.lnY 1.916*** 1.560*** 1.860*** 1.571*** 

 (0.150) (0.163) (0.130) (0.151) 

LD.lnY   0.268 0.288 

   (0.178) (0.180) 

D.lnREER_inv -0.009 -0.019 -0.028 0.005 

 (0.059) (0.054) (0.053) (0.058) 

LD.lnREER_inv   0.113* 0.098 

   (0.063) (0.072) 

LD.lnM   -0.152*** -0.107** 

   (0.048) (0.049) 

_cons -0.553*** -3.520*** -0.584*** -3.082*** 

 (0.162) (0.879) (0.155) (0.939) 

N 557 557 539 539 

Hausman chi2 10.130  2.337  

p-value 0.006  0.311  

Log Likelihood 1022.661 1068.170 1056.973 1092.784 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.6.2 – HIC Import Demand Equation (excluding Portugal and the Netherlands) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.134*** 1.704*** 1.067*** 1.651*** 

 (0.054) (0.119) (0.056) (0.129) 

lnREER_inv -0.484*** -0.226 -0.725*** -0.626** 

 (0.114) (0.146) (0.136) (0.310) 

Short-run     

ECT -0.116*** -0.354*** -0.118*** -0.325*** 

 (0.034) (0.052) (0.033) (0.056) 

D.lnY 1.965*** 1.556*** 1.901*** 1.566*** 

 (0.164) (0.181) (0.142) (0.168) 

LD.lnY   0.349* 0.360* 

   (0.190) (0.195) 

D.lnREER_inv -0.050 -0.057 -0.071 -0.029 

 (0.057) (0.052) (0.049) (0.060) 

LD.lnREER_inv   0.115 0.103 

   (0.071) (0.081) 

LD.lnM   -0.169*** -0.111** 

   (0.051) (0.055) 

_cons -0.609*** -3.977*** -0.636*** -3.620*** 

 (0.179) (0.925) (0.172) (0.975) 

N 495 495 479 479 

Hausman chi2 17.907  23.427  

p-value 0.000  0.000  

Log Likelihood 890.818 934.617 922.738 957.031 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.6.3 – HIC Import Demand Equation (excluding Portugal, the Netherlands, Finland, 

Korea, Switzerland and the United States) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.131*** 1.697*** 1.069*** 1.636*** 

 (0.054) (0.150) (0.057) (0.131) 

lnREER_inv -0.512*** -0.232 -0.735*** -0.431* 

 (0.117) (0.171) (0.142) (0.249) 

Short-run     

ECT -0.142*** -0.421*** -0.134*** -0.380*** 

 (0.041) (0.056) (0.041) (0.066) 

D.lnY 1.882*** 1.382*** 1.832*** 1.417*** 

 (0.190) (0.192) (0.149) (0.178) 

LD.lnY   0.309 0.254 

   (0.223) (0.226) 

D.lnREER_inv -0.054 -0.082 -0.091 -0.062 

 (0.071) (0.067) (0.059) (0.073) 

LD.lnREER_inv   0.135 0.102 

   (0.094) (0.108) 

LD.lnM   -0.145*** -0.068 

   (0.050) (0.045) 

_cons -0.753*** -4.575*** -0.727*** -4.000*** 

 (0.221) (1.175) (0.222) (1.256) 

N 371 371 359 359 

Hausman chi2 9.496  15.751  

p-value 0.009  0.000  

Log Likelihood 633.131 670.745 664.173 690.772 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.6.4 – HIC Export Demand Equation 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 1.355*** 0.900*** 1.405*** 1.135*** 

 (0.034) (0.296) (0.024) (0.209) 

lnREER -0.858*** -0.006 -0.448*** -1.010** 

 (0.150) (0.924) (0.100) (0.409) 

Short-run     

ECT -0.124*** -0.205*** -0.170*** -0.247*** 

 (0.025) (0.035) (0.034) (0.032) 

D.lnZ 2.369*** 2.148*** 2.286*** 2.129*** 

 (0.213) (0.212) (0.232) (0.230) 

LD.lnZ   0.435** 0.742*** 

   (0.214) (0.194) 

D.lnREER -0.008 0.052 0.022 0.073 

 (0.070) (0.058) (0.070) (0.062) 

LD.lnREER   -0.175*** -0.160*** 

   (0.047) (0.056) 

LD.lnX   0.125** 0.000 

   (0.055) (0.042) 

_cons -0.967*** -1.860* -1.821*** -2.694** 

 (0.214) (1.045) (0.411) (1.104) 

N 557 557 539 539 

Hausman chi2 2.400  2.040  

p-value 0.301  0.361  

Log Likelihood 991.522 1059.158 1033.886 1100.203 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.6.5 – HIC Export Demand Equation (excluding Portugal and the Netherlands) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 0.554*** 0.839** 0.585*** 1.103*** 

 (0.100) (0.331) (0.086) (0.235) 

lnREER -1.156*** 0.144 -0.829*** -1.008** 

 (0.280) (1.037) (0.243) (0.461) 

Short-run     

ECT -0.064*** -0.196*** -0.060*** -0.230*** 

 (0.012) (0.038) (0.014) (0.032) 

D.lnZ 2.462*** 2.155*** 2.522*** 2.150*** 

 (0.233) (0.234) (0.288) (0.256) 

LD.lnZ   0.706*** 0.718*** 

   (0.263) (0.217) 

D.lnREER -0.032 0.022 -0.004 0.048 

 (0.050) (0.047) (0.062) (0.060) 

LD.lnREER   -0.234*** -0.185*** 

   (0.062) (0.061) 

LD.lnX   0.006 0.017 

   (0.042) (0.045) 

_cons 0.542*** -1.792 0.395*** -2.589** 

 (0.109) (1.169) (0.123) (1.227) 

N 495 495 479 479 

Hausman chi2 1.720  4.625  

p-value 0.423  0.099  

Log Likelihood 867.653 911.621 900.011 949.406 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.6.6 – HIC Export Demand Equation (excluding Australia, Chile, the Czechia, 

Hungary, Korea and Slovenia) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 0.715*** 1.369*** 0.765*** 1.414*** 

 (0.092) (0.190) (0.068) (0.187) 

lnREER -1.859*** -1.081*** -1.345*** -0.929*** 

 (0.432) (0.321) (0.312) (0.282) 

Short-run     

ECT -0.069*** -0.283*** -0.069*** -0.308*** 

 (0.015) (0.033) (0.018) (0.032) 

D.lnZ 2.691*** 2.199*** 2.822*** 2.291*** 

 (0.199) (0.178) (0.287) (0.261) 

LD.lnZ   0.716** 0.812*** 

   (0.310) (0.263) 

D.lnREER -0.003 0.093 0.029 0.137* 

 (0.071) (0.082) (0.074) (0.079) 

LD.lnREER   -0.233*** -0.113* 

   (0.073) (0.061) 

LD.lnX   -0.041 -0.025 

   (0.046) (0.046) 

_cons 0.526*** -3.282** 0.273*** -3.897*** 

 (0.117) (1.386) (0.099) (1.483) 

N 372 372 360 360 

Hausman chi2 8.817  6.477  

p-value 0.012  0.039  

Log Likelihood 674.132 716.617 689.101 733.092 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.6.7 – MICs Import Demand Equation 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.175*** 1.401*** 1.411*** 1.498*** 

 (0.031) (0.110) (0.025) (0.138) 

lnREER_inv 0.099 0.167 0.440*** 0.355 

 (0.063) (0.308) (0.064) (0.313) 

Short-run     

ECT -0.238*** -0.394*** -0.263*** -0.453*** 

 (0.037) (0.036) (0.045) (0.047) 

D.lnY 2.046*** 1.828*** 2.040*** 1.817*** 

 (0.355) (0.355) (0.323) (0.381) 

LD.lnY   -0.170 0.121 

   (0.203) (0.208) 

D.lnREER_inv 0.005 -0.079 -0.151*** -0.178** 

 (0.063) (0.066) (0.051) (0.077) 

LD.lnREER_inv   0.024 -0.039 

   (0.101) (0.069) 

LD.lnM   0.031 0.032 

   (0.044) (0.036) 

_cons -0.782*** -2.753*** -1.306*** -3.038*** 

 (0.122) (0.669) (0.228) (0.778) 

N 742 742 718 718 

Hausman chi2 3.669  0.315  

p-value 0.160  0.854  

Log Likelihood 1038.542 1113.450 1076.084 1155.542 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.6.8 – MICs Import Demand Equation (excluding Solomon Islands and Kenya) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.176*** 1.415*** 1.406*** 1.475*** 

 (0.031) (0.119) (0.025) (0.148) 

lnREER_inv 0.116* 0.186 0.442*** 0.302 

 (0.063) (0.336) (0.066) (0.336) 

Short-run     

ECT -0.226*** -0.392*** -0.248*** -0.454*** 

 (0.038) (0.039) (0.045) (0.050) 

D.lnY 2.072*** 1.831*** 2.039*** 1.830*** 

 (0.389) (0.388) (0.353) (0.416) 

LD.lnY   -0.161 0.198 

   (0.217) (0.209) 

D.lnREER_inv 0.016 -0.070 -0.119** -0.143* 

 (0.067) (0.071) (0.049) (0.078) 

LD.lnREER_inv   0.070 0.001 

   (0.101) (0.062) 

LD.lnM   0.033 0.033 

   (0.047) (0.039) 

_cons -0.753*** -2.831*** -1.284*** -3.168*** 

 (0.131) (0.728) (0.245) (0.845) 

N 680 680 658 658 

Hausman chi2 3.134  0.223  

p-value 0.209  0.894  

Log Likelihood 984.375 1058.520 1017.114 1095.641 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.6.9 – MICs Import Demand Equation (excluding Solomon Islands, Kenya, Botswana, 

Dominican Republic, Pakistan, the Philippines, Guatemala and Belize) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.366*** 1.488*** 1.419*** 1.487*** 

 (0.028) (0.118) (0.025) (0.111) 

lnREER_inv 0.396*** -0.040 0.444*** 0.182 

 (0.066) (0.161) (0.074) (0.256) 

Short-run     

ECT -0.264*** -0.472*** -0.286*** -0.559*** 

 (0.054) (0.037) (0.058) (0.044) 

D.lnY 2.274*** 1.938*** 2.250*** 1.937*** 

 (0.517) (0.515) (0.459) (0.557) 

LD.lnY   -0.157 0.263 

   (0.235) (0.212) 

D.lnREER_inv -0.078 -0.083 -0.132** -0.142 

 (0.069) (0.086) (0.063) (0.100) 

LD.lnREER_inv   -0.005 -0.039 

   (0.109) (0.071) 

LD.lnM   0.002 0.027 

   (0.049) (0.042) 

_cons -1.292*** -4.024*** -1.569*** -4.532*** 

 (0.258) (0.797) (0.326) (0.924) 

N 494 494 478 478 

Hausman chi2 5.871  1.057  

p-value 0.053  0.589  

Log Likelihood 729.844 794.378 755.729 822.815 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.6.10 – MICs Export Demand Equation 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 1.103*** 1.242*** 1.137*** 1.528*** 

 (0.049) (0.377) (0.052) (0.172) 

lnREER -0.374*** 0.205 -0.274*** 0.096 

 (0.103) (0.777) (0.083) (0.389) 

Short-run     

ECT -0.154*** -0.311*** -0.162*** -0.402*** 

 (0.025) (0.035) (0.024) (0.042) 

D.lnZ 2.643*** 2.236*** 2.677*** 2.148*** 

 (0.249) (0.249) (0.255) (0.246) 

LD.lnZ   -0.085 -0.181 

   (0.219) (0.213) 

D.lnREER -0.163 -0.045 -0.170 -0.031 

 (0.100) (0.104) (0.108) (0.118) 

LD.lnREER   -0.122 -0.090 

   (0.084) (0.126) 

LD.lnX   0.103** 0.158*** 

   (0.044) (0.050) 

_cons -0.824*** -4.212*** -1.066*** -6.080*** 

 (0.142) (1.589) (0.169) (1.984) 

N 742 742 718 718 

Hausman chi2 3.727  4.263  

p-value 0.155  0.119  

Log Likelihood 1066.282 1136.557 1089.813 1167.000 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.6.11 – MICs Export Demand Equation (excluding Solomon Islands and Kenya) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 1.086*** 1.377*** 1.103*** 1.470*** 

 (0.048) (0.171) (0.050) (0.178) 

lnREER -0.322*** -0.396** -0.264*** 0.168 

 (0.095) (0.168) (0.086) (0.419) 

Short-run     

ECT -0.165*** -0.334*** -0.167*** -0.412*** 

 (0.027) (0.034) (0.027) (0.045) 

D.lnZ 2.708*** 2.317*** 2.774*** 2.212*** 

 (0.257) (0.251) (0.253) (0.251) 

LD.lnZ   -0.055 -0.137 

   (0.238) (0.230) 

D.lnREER -0.110 0.006 -0.089 0.041 

 (0.100) (0.104) (0.098) (0.111) 

LD.lnREER   -0.153* -0.134 

   (0.084) (0.129) 

LD.lnX   0.067* 0.121*** 

   (0.038) (0.043) 

_cons -0.855*** -4.098** -0.969*** -6.017*** 

 (0.153) (1.710) (0.174) (2.169) 

N 680 680 658 658 

Hausman chi2 2.023  3.501  

p-value 0.364  0.174  

Log Likelihood 1003.741 1067.831 1017.243 1088.503 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

  



57 

 

Table A.6.12 – MICs Export Demand Equation (excluding Solomon Islands, Kenya, Belize, 

Brazil, Mexico and Colombia) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 0.877*** 1.428*** 0.897*** 1.464*** 

 (0.045) (0.205) (0.043) (0.212) 

lnREER -0.059 -0.373** -0.034 -0.189 

 (0.080) (0.189) (0.076) (0.237) 

Short-run     

ECT -0.184*** -0.379*** -0.192*** -0.468*** 

 (0.036) (0.033) (0.041) (0.045) 

D.lnZ 2.646*** 2.189*** 2.698*** 2.096*** 

 (0.299) (0.285) (0.294) (0.283) 

LD.lnZ   -0.104 -0.176 

   (0.288) (0.261) 

D.lnREER -0.187 -0.021 -0.157 0.016 

 (0.114) (0.123) (0.106) (0.132) 

LD.lnREER   -0.150* -0.076 

   (0.081) (0.127) 

LD.lnX   0.065 0.138*** 

   (0.044) (0.045) 

_cons -0.488*** -4.810** -0.621*** -6.745*** 

 (0.155) (2.056) (0.183) (2.613) 

N 558 558 540 540 

Hausman chi2 4.817  4.601  

p-value 0.090  0.100  

Log Likelihood 818.790 877.169 830.916 893.987 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.6.13 – Panel McCombie Test for High Income Countries 

 HIC18 HIC16 Spec. 1 HIC16 Spec. 2 

Estimated π̂ 1.704 1.704 1.704 

πTh 1.658 1.559 0.558 

πFDI mean 2.285 2.214 1.203 

πFDI median 1.660 1.567 0.556 

Difference π̂ - πTh 0.046 0.145 1.146 

Difference π̂ - πFDI mean -0.581 -0.510 0.501 

Difference π̂ - πFDI  median 0.044 0.137 1.148 

Wald chi2 π̂ - πTh 0.147 1.482 92.733 

Wald chi2 π̂ - πFDI mean 23.872 18.354 17.733 

Wald chi2 π̂ - πFDI median 0.137 1.326 93.061 

p-value H0: π̂ = πTh 0.702 0.223 0.000 

p-value H0: π̂ = πFDI mean 0.000 0.000 0.000 

p-value H0: π̂ = πFDI median 0.711 0.249 0.000 

π estimated via MG ARDL (1,1,1) excluding Portugal and the Netherlands. Standard errors = 0.119 for all Wald tests. 

HIC18: Full 18-country weights; 16-country import elasticities (π = 1.704, ψ = -0.226), 18-country export elasticities (ε = 1.355, η = -0.858). 
HIC16 Spec. 1: Weights excluding Portugal and Netherlands; 16-country import elasticities (π = 1.704, ψ = -0.226), 18-country export 

elasticities (ε = 1.355, η = -0.858). 

HIC16 Spec. 2: Weights and elasticities from 16-country sample excluding Portugal and Netherlands (π = 1.704, ψ = -0.226, ε = 0.554, η = -
1.156). 
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Table A.6.14 – Panel McCombie Test for Middle Income Countries 

 MIC24 Spec. 1 MIC24 Spec. 2 MIC22 

Estimated π̂ 1.175 1.175 1.176 

πTh 1.028 1.016 0.964 

πFDI mean 2.874 2.862 2.622 

πFDI median 1.114 1.102 1.045 

Difference π̂ - πTh 0.147 0.159 0.212 

Difference π̂ - πFDI mean -1.699 -1.687 -1.446 

Difference π̂ - πFDI  median 0.061 0.073 0.131 

Wald chi2 π̂ - πTh 22.408 26.446 46.792 

Wald chi2 π̂ - πFDI mean 3003.277 2962.396 2174.813 

Wald chi2 π̂ - πFDI median 3.862 5.474 17.828 

p-value H0: π̂ = πTh 0.000 0.000 0.000 

p-value H0: π̂ = πFDI mean 0.000 0.000 0.000 

p-value H0: π̂ = πFDI median 0.049 0.019 0.000 

π estimated via PMG ARDL (1,1,1) on the 24-country sample. Standard errors = 0.031 for all Wald tests. 

MIC24 Spec. 1: Full 24-country weights and elasticities (π = 1.175, ψ = 0.099, ε = 1.103, η = -0.374). 

MIC24 Spec. 2: Full 24-country weights and import elasticities (π = 1.175, ψ = 0.099); export elasticities from 22-country sample excluding 
Solomon Islands and Kenya (ε = 1.086, η = -0.322). 

MIC22: Weights and elasticities from 22-country sample excluding Solomon Islands and Kenya (π = 1.176, ψ = 0.116, ε = 1.086, η = -

0.322). 
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Appendix A.7. Alternative Growth Decomposition and Summary of Sustainability 

Criteria 

Table A.7.1 – Growth Decomposition MIC18 
 yFDI Observed 

Growth 

REER Exports FFDI IFDI RES 

Contribution 2.692 3.310 0.140 2.582 0.249 -0.374 0.096 
All values in percent. Bangladesh, Kenya, Mauritius, Pakistan, the Philippines and Senegal are dropped as they were consistently identified 
as an outlier. π=1.175, ψ=0.099, ε=1.103, η=-0.374. Median aggregation for FDI flow terms. 

 

Table A.7.2 – Growth Decomposition HIC16 
 yFDI Observed 

Growth 

REER Exports FFDI IFDI RES 

Contribution 2.536 2.761 -0.022 2.401 0.153 -0.214 0.218 
All values in percent. The United States and Hungary are dropped as they were identified as outliers. The Netherlands and Switzerland were 

dropped due to their status as financial centers with large cumulative ratios. π=1.704, ψ=-0.226, ε=1.355, η=-0.858. Median aggregation for 

FDI flow terms. 
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Table A.7.3 – (C1) and (C2) Status by Country 

Country Income Group rFDI xn mn C1 C2 Status 

Australia HIC 5.9 6.9 6.4 Satisfied Satisfied Both C1 and C2 

Bolivia MIC 6.0 7.5 7.0 Satisfied Satisfied Both C1 and C2 

Canada HIC 2.8 5.0 4.9 Satisfied Satisfied Both C1 and C2 

Colombia MIC 5.8 5.8 5.4 Satisfied Satisfied Both C1 and C2 

Hungary HIC 6.2 9.0 8.8 Satisfied Satisfied Both C1 and C2 

Iceland HIC 2.5 6.1 6.0 Satisfied Satisfied Both C1 and C2 

Israel HIC 2.3 6.7 5.7 Satisfied Satisfied Both C1 and C2 

Korea, Rep. HIC 6.3 7.1 6.9 Satisfied Satisfied Both C1 and C2 

Mexico MIC 2.5 7.9 7.1 Satisfied Satisfied Both C1 and C2 

Morocco MIC 4.0 6.8 6.6 Satisfied Satisfied Both C1 and C2 

Portugal HIC 5.3 5.3 4.4 Satisfied Satisfied Both C1 and C2 

Romania HIC 5.6 9.6 9.1 Satisfied Satisfied Both C1 and C2 

Seychelles HIC 1.2 11.6 7.8 Satisfied Satisfied Both C1 and C2 

Turkey MIC 2.2 8.9 8.5 Satisfied Satisfied Both C1 and C2 

Brazil MIC 5.0 7.7 8.1 Satisfied Violated C1 only 

Ecuador MIC 6.5 6.7 7.2 Satisfied Violated C1 only 

France HIC 2.8 3.9 4.2 Satisfied Violated C1 only 

Kenya MIC 4.3 6.9 8.0 Satisfied Violated C1 only 

Slovenia HIC 5.0 6.6 6.7 Satisfied Violated C1 only 

United States HIC 1.9 5.1 5.7 Satisfied Violated C1 only 

Bangladesh MIC 10.7 10.2 9.7 Violated Satisfied C2 only 

Belize MIC 7.0 5.7 5.6 Violated Satisfied C2 only 

Costa Rica MIC 11.8 7.8 6.8 Violated Satisfied C2 only 

Czechia HIC 13.9 8.9 8.8 Violated Satisfied C2 only 

Netherlands HIC 9.5 5.2 5.2 Violated Satisfied C2 only 

Peru MIC 10.5 9.0 7.8 Violated Satisfied C2 only 

Solomon Islands MIC 8.2 4.3 4.3 Violated Satisfied C2 only 

Switzerland HIC 28.8 5.6 5.3 Violated Satisfied C2 only 

Tunisia MIC 4.7 4.6 4.4 Violated Satisfied C2 only 

Uruguay HIC 8.6 6.8 6.6 Violated Satisfied C2 only 

Botswana MIC 25.9 3.7 4.6 Violated Violated Neither 

Cameroon MIC 9.4 3.9 5.0 Violated Violated Neither 

Chile HIC 9.0 6.6 6.7 Violated Violated Neither 

Dominican Republic MIC 19.4 5.8 6.2 Violated Violated Neither 

Finland HIC 7.1 4.8 4.9 Violated Violated Neither 

Guatemala MIC 10.6 7.2 7.9 Violated Violated Neither 

Mauritius MIC 12.7 5.2 5.5 Violated Violated Neither 

Pakistan MIC 8.9 4.6 5.8 Violated Violated Neither 

Paraguay MIC 14.4 5.2 5.8 Violated Violated Neither 

Philippines MIC 7.5 7.2 8.1 Violated Violated Neither 

Senegal MIC 7.0 5.8 6.4 Violated Violated Neither 

South Africa MIC 12.2 4.9 5.5 Violated Violated Neither 

𝑥𝑛, 𝑚𝑛 and 𝑟̅𝐹𝐷𝐼 in percent. (C1) satisfied if 𝑥𝑛 ≥ 𝑟̅𝐹𝐷𝐼. (C2) satisfied if 𝑥𝑛 ≥ 𝑚𝑛. Calculations based on the World Bank WDI (2026b), the 

IMF BoP Statistics (IMF 2026a) and the EWN Database (Milesi-Ferretti 2026). Income groups from the World Bank income classifications 
(2026a). 
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Table A.7.4 – Counterfactual Sustainability Criteria Test 
Country Income Group rFDI rFDI_sd xn xn_sd mn New (C1) New (C2) 

Philippines MIC 7.5 6.3 7.2 8.5 8.1 Yes Yes 

Senegal MIC 7.0 5.8 5.8 7.1 6.4 Yes Yes 

Bangladesh MIC 10.7 9.5 10.2 11.5 9.7 Yes Already 

Belize MIC 7.0 5.7 5.7 7.0 5.6 Yes Already 

Tunisia MIC 4.7 3.4 4.6 5.9 4.4 Yes Already 

Botswana MIC 25.9 24.7 3.7 5.0 4.6 No Yes 

Brazil MIC 5.0 3.8 7.7 9.0 8.1 Already Yes 

Cameroon MIC 9.4 8.2 3.9 5.2 5.0 No Yes 

Chile HIC 9.0 7.8 6.6 7.9 6.7 No Yes 

Dominican Republic MIC 19.4 18.1 5.8 7.1 6.2 No Yes 

Ecuador MIC 6.5 5.3 6.7 8.0 7.2 Already Yes 

Finland HIC 7.1 5.9 4.8 6.1 4.9 No Yes 

France HIC 2.8 1.6 3.9 5.2 4.2 Already Yes 

Guatemala MIC 10.6 9.3 7.2 8.5 7.9 No Yes 

Kenya MIC 4.3 3.1 6.9 8.2 8.0 Already Yes 

Mauritius MIC 12.7 11.5 5.2 6.5 5.5 No Yes 

Pakistan MIC 8.9 7.7 4.6 5.9 5.8 No Yes 

Paraguay MIC 14.4 13.1 5.2 6.5 5.8 No Yes 

Slovenia HIC 5.0 3.8 6.6 7.9 6.7 Already Yes 

South Africa MIC 12.2 11.0 4.9 6.2 5.5 No Yes 

United States HIC 1.9 0.6 5.1 6.4 5.7 Already Yes 

Costa Rica MIC 11.8 10.6 7.8 9.1 6.8 No Already 

Czechia HIC 13.9 12.7 8.9 10.2 8.8 No Already 

Netherlands HIC 9.5 8.3 5.2 6.5 5.2 No Already 

Peru MIC 10.5 9.3 9.0 10.3 7.8 No Already 

Solomon Islands MIC 8.2 7.0 4.3 5.6 4.3 No Already 

Switzerland HIC 28.8 27.6 5.6 6.9 5.3 No Already 

Uruguay HIC 8.6 7.4 6.8 8.1 6.6 No Already 

The suffix _sd is attached to parameters that were amended using one-tenth of their standard deviation. In the case of exports, an increase of 

one-tenth (1.30). In the case of the yield a decrease of one-tenth (1.22). The two columns at the right report whether (C1) and (C2) have 

changed status toward being accepted or whether they already were accepted before. Calculations based on the World Bank WDI (2026b), the 
IMF BoP Statistics (IMF 2026a) and the EWN Database (Milesi-Ferretti 2026). Income groups from the World Bank income classifications 
(2026a). 
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Appendix A.8. Robustness Checks 

Appendix A.8.1. Estimation Results with demeaned Data 

The first robustness check demeans the logged variables used in the regression. The only 

exception is world GDP which is constant across all countries and cannot be demeaned if the 

income elasticity of exports is of interest.  

The regressions of the import and export demand functions using demeaned data provide results 

that are difficult to reconcile with theory and other empirical investigations (Tables A.8.1.1 to 

A.8.1.3). For the HIC subsample the error correction term remains negative and statistically 

significant but the Hausman test flips for both demand functions compared to the main results. 

The point estimates also change considerably. For import demand, the PMG point estimates sit 

at 0.990 (dm_lnY) and -0.046 (dm_lnREER). The import demand function is again sensitive to 

the exclusion of the Netherlands and Portugal. The point estimate of the price elasticity turns 

positive and insignificant. Therefore, only the import estimates excluding Portugal and the 

Netherlands are used.  

The point estimates for the export demand elasticities lack economic interpretability. For the 

18-country sample, the MG estimator provides an income elasticity of exports of -0.299 and a 

price elasticity of -0.965. Without the Netherlands and Portugal, the PMG estimator with point 

estimates of 0.018 (lnZ) and -0.228 (dm_lnREER) is chosen. The values for the income 

elasticity of exports suggest that demeaning strips away important variations in the data or that 

the necessity to use undemeaned data for world GDP creates estimation difficulties when 

combined with demeaned variables. 

The dubious results from the panel regressions translate to the McCombie tests (Table A.8.1.4). 

Here, the estimates from the estimators selected by the Hausman test result in a negative BoP-

consistent income elasticity of imports, driven by the negative income elasticity of world 

income. Using the estimators selected in Section 5.2, the estimated elasticity is 1.069 and the 

BoP-consistent elasticities range between 0.208 and 0.298. Driven by large standard errors 

(0.646), the McCombie test does not reject the null hypothesis, however.  

For the MICs, the estimates are also lower, but more interpretable (Tables A.8.1.5 to A.8.1.7). 

The error correction term continues to identify a long-run relationship and the PMG estimator 

continues to be chosen across all specifications. Interestingly, the price elasticity of exports now 

is significant and takes the expected sign. The McCombie test again does not reject the null 

hypothesis at the 5 percent level for the two MIC24 specifications using the FDI-amended 

version of Thirlwall’s law (Table A.8.1.8). These findings highlight that there are multiple 

combinations of parameters that bring about an acceptance of Thirlwall’s law via the McCombie 

test.  

Consequently, the parameters of each individual estimate should be interpreted with caution. 

The robustness of Thirlwall’s law across specifications (and study samples) suggests, however, 

that the estimation does not procure random results and that the relationship between imports, 

exports, incomes, real price movements and financial flows determined economic growth for 

the MICs subsample. Nonetheless, the estimates obtained from the baseline regressions in 

Section 5 are closer to the estimates obtained in other studies and align better with economic 
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theory. The demeaning of the data, therefore, seems to distort the estimates rather than correct 

distortions arising from cross-sectional dependence. 

Table A.8.1.1 – HIC18 Import and Export Demand, Demeaned 
 (1) (2) (3) (4) 

 PMG Import MG Import PMG Export MG Export 

Long-run     

dm_lnY 0.990*** 1.069*   

 (0.087) (0.646)   

dm_lnREER_inv -0.046 0.090   

 (0.084) (0.361)   

lnZ   0.236*** -0.299 

   (0.058) (0.215) 

dm_lnREER   -1.057*** -0.965*** 

   (0.269) (0.304) 

Short-run     

ECT -0.187*** -0.325*** -0.074*** -0.278*** 

 (0.049) (0.052) (0.021) (0.032) 

D.dm_lnY 1.227*** 1.144***   

 (0.117) (0.127)   

D.dm_lnREER_inv -0.146*** -0.107*   

 (0.056) (0.062)   

D.lnZ   0.005 -0.031 

   (0.235) (0.203) 

D.dm_lnREER   -0.052 0.066 

   (0.060) (0.061) 

_cons 0.035 -0.018 -0.393** 0.291 

 (0.045) (0.183) (0.157) (0.929) 

N 495 495 557 557 

Hausman chi2 0.116  8.069  

p-value 0.944  0.018  

Log Likelihood 936.934 985.154 1023.870 1088.480 
Import estimates excluding Portugal and the Netherlands. Export estimates on full 18-country subsample. ECT: error correction term. D. 

represents first differences of variables. dm_ represents demeaned variables. 
Standard errors in parentheses. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.8.1.2 – HIC16 Spec. 1 Import and Export Demand, Demeaned 
 (1) (2) (3) (4) 

 PMG Import MG Import PMG Export MG Export 

Long-run     

dm_lnY 0.990*** 1.069*   

 (0.087) (0.646)   

dm_lnREER_inv -0.046 0.090   

 (0.084) (0.361)   

lnZ   0.236*** -0.299 

   (0.058) (0.215) 

dm_lnREER   -1.057*** -0.965*** 

   (0.269) (0.304) 

Short-run     

ECT -0.187*** -0.325*** -0.074*** -0.278*** 

 (0.049) (0.052) (0.021) (0.032) 

D.dm_lnY 1.227*** 1.144***   

 (0.117) (0.127)   

D.dm_lnREER_inv -0.146*** -0.107*   

 (0.056) (0.062)   

D.lnZ   0.005 -0.031 

   (0.235) (0.203) 

D.dm_lnREER   -0.052 0.066 

   (0.060) (0.061) 

_cons 0.035 -0.018 -0.393** 0.291 

 (0.045) (0.183) (0.157) (0.929) 

N 495 495 557 557 

Hausman chi2 0.116  8.069  

p-value 0.944  0.018  

Log Likelihood 936.934 985.154 1023.870 1088.480 
Import estimates excluding Portugal and the Netherlands. Export estimates on full 18-country subsample. ECT: error correction term. D. 

represents first differences of variables. dm_ represents demeaned variables. 
Standard errors in parentheses. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.8.1.3 – HIC16 Spec. 2 Import and Export Demand, Demeaned 
 (1) (2) (3) (4) 

 PMG Import MG Import PMG Export MG Export 

Long-run     

dm_lnY 0.990*** 1.069*   

 (0.087) (0.646)   

dm_lnREER_inv -0.046 0.090   

 (0.084) (0.361)   

lnZ   0.018 -0.259 

   (0.052) (0.226) 

dm_lnREER   -0.228** -0.744** 

   (0.090) (0.302) 

Short-run     

ECT -0.187*** -0.325*** -0.120*** -0.274*** 

 (0.049) (0.052) (0.036) (0.034) 

D.dm_lnY 1.227*** 1.144***   

 (0.117) (0.127)   

D.dm_lnREER_inv -0.146*** -0.107*   

 (0.056) (0.062)   

D.lnZ   -0.050 -0.036 

   (0.233) (0.219) 

D.dm_lnREER   -0.095* 0.023 

   (0.057) (0.042) 

_cons 0.035 -0.018 -0.208 0.125 

 (0.045) (0.183) (0.133) (1.042) 

N 495 495 495 495 

Hausman chi2 0.116  2.659  

p-value 0.944  0.265  

Log Likelihood 936.934 985.154 882.903 934.328 
All estimates excluding Portugal and the Netherlands. ECT: error correction term. D. represents first differences of variables. dm_ represents 

demeaned variables. 
Standard errors in parentheses. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A8.1.4 – McCombie Test Results HICs, Demeaned 
 HIC18 HIC16 Spec. 1 HIC16 Spec. 2 HIC18 Alt HIC16 Spec. 1 Alt 

Estimated π̂ 1.069 1.069 1.069 0.990 0.990 

πTh 0.298 0.282 0.218 -0.372 -0.351 

πFDI median 0.289 0.276 0.208 -0.386 -0.364 

Difference π̂ - πTh 0.771 0.787 0.851 1.362 1.341 

Difference π̂ - πFDI median 0.780 0.793 0.861 1.376 1.354 

Wald chi2 π̂ - πTh 1.423 1.483 1.736 245.050 237.510 

Wald chi2 π̂ - πFDII median 1.457 1.506 1.778 250.240 242.224 

p-value H0: π̂ = πTh 0.233 0.223 0.188 0.000 0.000 

p-value H0: π̂ = πFDI median 0.227 0.220 0.182 0.000 0.000 
Baseline estimators mirrored in the first three columns. The Alternative specifications use the estimates for the PMG import elasticity 
estimates and the MG export elasticity estimates that are the preferred estimates after demeaning.  

HIC18: π=1.069, ψ=0.090, ε=0.236, η=-1.057, Standard errors = 0.646. Full 18-country weights and growth rates, 16-country import 

elasticities, 18-country export elasticities. 
HIC16 Spec. 1: π=1.069, ψ=0.090, ε=0.236, η=-1.057, Standard errors = 0.646. 16-country weights and growth rates, 16-country import 

elasticities, 18-country export elasticities. 

HIC16 Spec. 2: π=1.069, ψ=0.090, ε=0.018, η=-0.228, Standard errors = 0.646. 16-country weights, growth rates and elasticities. 
HIC18 Alt: π=0.990, ψ=-0.046, ε=-0.299, η=-0.965, Standard errors = 0.087. Full 18-country weights and growth rates. 

HIC16 Spec. 1 Alt: π=0.990, ψ=-0.046, ε=-0.299, η=-0.965, Standard errors = 0.087. 16-country weights and growth rates, 16-country 
import elasticities, 18-country export elasticities. 
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Table A8.1.5 – MIC24 Spec. 1 Import and Export Demand, Demeaned 
 (1) (2) (3) (4) 

 PMG Import MG Import PMG Export MG Export 

Long-run     

dm_lnY 0.670*** 0.728**   

 (0.114) (0.291)   

dm_lnREER_inv -0.287*** -0.050   

 (0.063) (0.241)   

lnZ   0.311*** 0.483 

   (0.053) (0.471) 

dm_lnREER   -0.265** -1.628 

   (0.118) (1.378) 

Short-run     

ECT -0.181*** -0.292*** -0.153*** -0.363*** 

 (0.025) (0.035) (0.019) (0.037) 

D.dm_lnY 1.015*** 0.896***   

 (0.124) (0.140)   

D.dm_lnREER_inv 0.006 -0.095   

 (0.077) (0.076)   

D.lnZ   -0.133 -0.304 

   (0.250) (0.240) 

D.dm_lnREER   -0.244*** -0.143* 

   (0.079) (0.078) 

_cons -0.031 -0.189 -0.858*** -1.049 

 (0.029) (0.168) (0.124) (1.706) 

N 742 742 742 742 

Hausman chi2 0.847  3.053  

p-value 0.655  0.217  

Log Likelihood 1056.549 1110.915 961.641 1034.248 
All estimates on full 24-country subsample. ECT: error correction term. D. represents first differences of variables. dm_ represents demeaned 

variables. 
Standard errors in parentheses. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A8.1.6 – MIC24 Spec. 2 Import and Export Demand, Demeaned 
 (1) (2) (3) (4) 

 PMG Import MG Import PMG Export MG Export 

Long-run     

dm_lnY 0.670*** 0.728**   

 (0.114) (0.291)   

dm_lnREER_inv -0.287*** -0.050   

 (0.063) (0.241)   

lnZ   0.301*** 0.070 

   (0.051) (0.157) 

dm_lnREER   -0.309** -0.295* 

   (0.123) (0.164) 

Short-run     

ECT -0.181*** -0.292*** -0.161*** -0.394*** 

 (0.025) (0.035) (0.022) (0.036) 

D.dm_lnY 1.015*** 0.896***   

 (0.124) (0.140)   

D.dm_lnREER_inv 0.006 -0.095   

 (0.077) (0.076)   

D.lnZ   -0.155 -0.307 

   (0.256) (0.250) 

D.dm_lnREER   -0.222*** -0.117* 

   (0.070) (0.071) 

_cons -0.031 -0.189 -0.883*** -1.082 

 (0.029) (0.168) (0.147) (1.819) 

N 742 742 680 680 

Hausman chi2 0.847  1.564  

p-value 0.655  0.457  

Log Likelihood 1056.549 1110.915 889.949 957.443 
Import elasticities estimated on full 24-country sample. Export elasticities excluding the Solomon Islands and Kenya. ECT: error correction 

term. D. represents first differences of variables. dm_ represents demeaned variables. 
Standard errors in parentheses. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A8.1.7 – MIC22 Import and Export Demand, Demeaned 
 (1) (2) (3) (4) 

 PMG Import MG Import PMG Export MG Export 

Long-run     

dm_lnY 0.691*** 1.034***   

 (0.112) (0.299)   

dm_lnREER_inv -0.281*** 0.185   

 (0.070) (0.275)   

lnZ   0.301*** 0.070 

   (0.051) (0.157) 

dm_lnREER   -0.309** -0.295* 

   (0.123) (0.164) 

Short-run     

ECT -0.170*** -0.288*** -0.161*** -0.394*** 

 (0.026) (0.039) (0.022) (0.036) 

D.dm_lnY 1.025*** 0.899***   

 (0.133) (0.148)   

D.dm_lnREER_inv -0.015 -0.119   

 (0.080) (0.082)   

D.lnZ   -0.155 -0.307 

   (0.256) (0.250) 

D.dm_lnREER   -0.222*** -0.117* 

   (0.070) (0.071) 

_cons -0.031 -0.216 -0.883*** -1.082 

 (0.028) (0.176) (0.147) (1.819) 

N 680 680 680 680 

Hausman chi2 3.403  1.564  

p-value 0.182  0.457  

Log Likelihood 1000.331 1054.277 889.949 957.443 
All estimates on 22-country subsample excluding the Solomon Islands and Kenya. ECT: error correction term. D. represents first differences 

of variables. dm_ represents demeaned variables. 
Standard errors in parentheses. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A8.1.8 – McCombie Test Results MICs, Demeaned 
 MIC24 Spec. 1 MIC24 Spec. 2 MIC22 

Estimated π̂ 0.670 0.670 0.691 

πTh 0.302 0.291 0.268 

πFDI median 0.473 0.464 0.421 

Difference π̂ - πTh 0.368 0.379 0.423 

Difference π̂ - πFDI median 0.197 0.206 0.270 

Wald chi2 π̂ - πTh 10.412 11.055 14.277 

Wald chi2 π̂ - πFDII median 2.981 3.273 5.796 

p-value H0: π̂ = πTh 0.001 0.001 0.000 

p-value H0: π̂ = πFDI median 0.084 0.070 0.016 
All estimators consistent with baseline (PMG throughout; demeaned Hausman tests all confirm PMG). 

MIC24 Spec. 1: π=0.670, ψ=-0.287, ε=0.311, η=-0.265, Standard errors = 0.114. Full 24-country weights and growth rates 

MIC24 Spec. 2: π=0.670, ψ=-0.287, ε=0.301, η=-0.309, Standard errors = 0.114. Full 24-country weights and rates, 24-country import 
elasticities, 22-country export elasticities. 

MIC22: π=0.691, ψ=-0.281, ε=0.301, η=-0.309, Standard errors = 0.112. 22-country weights, rates and elasticities. 
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Appendix A.8.2. Disaggregation of the MICs Subsample 

The second robustness check disaggregates the MICs subsample into 10 MICs and 14 UMICs. 

For the UMICs the Hausman test selects the PMG estimator and the income elasticities are 

estimated at 1.082 for the imports and 1.116 for the exports. The price elasticities are both 

negative and larger in absolute value than at the aggregate level (Table A.8.2.1 and A.8.2.2). 

For the MICs the demand functions are estimated both with and without Kenya and the 

Solomon Islands. The import demand function is consistently estimated across both 

specifications, featuring the same point estimate (1.402) and standard error (0.029) for the 

income elasticity. The price elasticity, in turn, is statistically significant and positive, sitting 

above 0.4 for both subsamples (Tables A.8.2.3 and A.8.2.5).  

This indicates significant differences between the UMICs and the MICs and further indicates 

that some underlying factor drives a “perverse” price elasticity of import demand for MICs . 

For the full LMIC subsample, the MG estimator is chosen for export demand, but the point 

estimate of the world income elasticity (1.429) and the point estimate of the price elasticity 

(0.848) are insignificant. This is caused by the large standard errors of Kenya and the Solomon 

Islands. Without these two countries the PMG estimator is selected and the point estimates sit 

at 1.230 and -2.078 (Tables A.8.2.4 and A.8.2.6). These large differences are likely driven by 

the small sample size and the increased influence of outliers in small samples. Pesaran et al. 

(1999) show that the PMG and MG estimator can handle a sample with 10 cross-sections. The 

estimates for the MICs are right at this lower bound and the results should be interpreted with 

caution. Nonetheless, the income elasticities still yield comparable values and are in line with 

the MICs results. For completeness, both the 10-country and 8-country estimates are included 

in the McCombie test.  

 The McCombie test for the UMIC subsample accepts the baseline model at the common 

confidence levels and the FDI-amended version is not rejected at the 1 percent level. The 

difference between the estimated elasticity and the 𝜋𝐹𝐷𝐼 is 0.078, indicating that the rejection 

of Thirlwall’s law is again driven by small standard errors instead of poor predictive power. The 

LMIC specification is rejected for all models except the 10-country baseline BPCG model. The 

FDI-amended version with median growth rates still produces a reasonable approximation but 

is rejected due to the small standard errors. The version using mean growth rates produces 

implausible results, highlighting the distortive contribution of outlier growth rates (Table 

A.8.2.7).  

All in all, the findings of this robustness check mirror the findings of the baseline estimates in 

Section 5.1 and 5.2 although the baseline model now outperforms the FDI-amended model on 

the McCombie test.  
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Table A.8.2.1 – UMIC Import Demand Equation 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.082*** 1.412*** 1.089*** 1.320*** 

 (0.034) (0.177) (0.031) (0.168) 

lnREER_inv -0.151* 0.372 -0.083 0.348 

 (0.086) (0.479) (0.074) (0.381) 

Short-run     

ECT -0.190*** -0.360*** -0.224*** -0.425*** 

 (0.047) (0.031) (0.057) (0.045) 

D.lnY 1.949*** 1.659*** 1.909*** 1.563*** 

 (0.217) (0.208) (0.219) (0.187) 

LD.lnY   -0.045 0.065 

   (0.185) (0.165) 

D.lnREER_inv -0.065 -0.107* -0.107* -0.106 

 (0.076) (0.062) (0.059) (0.066) 

LD.lnREER_inv   0.051 -0.012 

   (0.135) (0.080) 

LD.lnM   -0.021 0.006 

   (0.064) (0.051) 

_cons -0.600*** -2.575** -0.651*** -2.908** 

 (0.154) (1.061) (0.180) (1.158) 

N 432 432 418 418 

Hausman chi2 2.589  2.136  

p-value 0.274  0.344  

Log Likelihood 665.154 708.763 687.501 735.593 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.8.2.2 – UMIC Export Demand Equation 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 1.116*** 1.108*** 0.900*** 1.201*** 

 (0.060) (0.126) (0.049) (0.155) 

lnREER -0.334*** -0.254 -0.042 0.545 

 (0.108) (0.166) (0.082) (0.596) 

Short-run     

ECT -0.165*** -0.305*** -0.196*** -0.369*** 

 (0.033) (0.045) (0.045) (0.057) 

D.lnZ 2.805*** 2.574*** 2.813*** 2.516*** 

 (0.351) (0.344) (0.324) (0.331) 

LD.lnZ   -0.016 -0.038 

   (0.284) (0.285) 

D.lnREER 0.051 0.063 0.044 0.054 

 (0.070) (0.070) (0.085) (0.066) 

LD.lnREER   -0.137 -0.198 

   (0.115) (0.178) 

LD.lnX   0.056 0.101* 

   (0.053) (0.060) 

_cons -0.980*** -1.841** -0.680*** -3.384** 

 (0.221) (0.807) (0.227) (1.402) 

N 432 432 418 418 

Hausman chi2 0.260  3.143  

p-value 0.878  0.208  

Log Likelihood 682.848 715.524 697.246 730.865 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.8.2.3 – LMIC Import Demand Equation 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.402*** 1.386*** 1.402*** 1.746*** 

 (0.029) (0.103) (0.029) (0.219) 

lnREER_inv 0.448*** -0.121 0.391*** 0.364 

 (0.074) (0.319) (0.084) (0.555) 

Short-run     

ECT -0.348*** -0.442*** -0.392*** -0.492*** 

 (0.073) (0.076) (0.077) (0.096) 

D.lnY 2.187*** 2.064** 2.212*** 2.172** 

 (0.828) (0.822) (0.723) (0.892) 

LD.lnY   -0.275 0.201 

   (0.436) (0.456) 

D.lnREER_inv 0.027 -0.041 -0.119 -0.280* 

 (0.069) (0.136) (0.081) (0.160) 

LD.lnREER_inv   0.044 -0.077 

   (0.185) (0.126) 

LD.lnM   0.110 0.070 

   (0.069) (0.050) 

_cons -1.676*** -3.002*** -1.945*** -3.221*** 

 (0.353) (0.676) (0.371) (0.999) 

N 310 310 300 300 

Hausman chi2 3.928  2.227  

p-value 0.140  0.328  

Log Likelihood 380.802 404.688 399.087 419.949 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.8.2.4 – LMIC Export Demand Equation 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 1.272*** 1.429 1.281*** 1.985*** 

 (0.133) (0.914) (0.093) (0.305) 

lnREER -2.275*** 0.848 -2.251*** -0.531 

 (0.613) (1.890) (0.436) (0.369) 

Short-run     

ECT -0.083*** -0.320*** -0.125* -0.447*** 

 (0.029) (0.059) (0.067) (0.061) 

D.lnZ 2.434*** 1.762*** 2.322*** 1.632*** 

 (0.341) (0.313) (0.415) (0.316) 

LD.lnZ   -0.120 -0.381 

   (0.385) (0.325) 

D.lnREER -0.428** -0.197 -0.372 -0.151 

 (0.187) (0.227) (0.237) (0.271) 

LD.lnREER   -0.114 0.060 

   (0.125) (0.169) 

LD.lnX   0.106 0.238*** 

   (0.074) (0.083) 

_cons 0.088 -7.530** 0.181 -9.855** 

 (0.093) (3.474) (0.164) (4.179) 

N 310 310 300 300 

Hausman chi2 21.820  89.696  

p-value 0.000  0.000  

Log Likelihood 389.686 421.032 400.278 436.135 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.8.2.5 – LMIC Import Demand Equation excluding Kenya and Solomon Islands 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.402*** 1.420*** 1.395*** 1.745*** 

 (0.029) (0.122) (0.030) (0.269) 

lnREER_inv 0.469*** -0.138 0.393*** 0.220 

 (0.076) (0.402) (0.087) (0.677) 

Short-run     

ECT -0.343*** -0.450*** -0.381*** -0.506*** 

 (0.089) (0.094) (0.084) (0.115) 

D.lnY 2.336** 2.133** 2.248** 2.298** 

 (1.052) (1.039) (0.920) (1.125) 

LD.lnY   -0.278 0.431 

   (0.537) (0.510) 

D.lnREER_inv 0.068 -0.006 -0.027 -0.208 

 (0.075) (0.168) (0.062) (0.187) 

LD.lnREER_inv   0.174 0.023 

   (0.189) (0.104) 

LD.lnM   0.135* 0.082 

   (0.080) (0.059) 

_cons -1.755*** -3.279*** -2.025*** -3.623*** 

 (0.429) (0.815) (0.440) (1.221) 

N 248 248 240 240 

Hausman chi2 3.162  1.262  

p-value 0.206  0.532  

Log Likelihood 326.979 349.757 339.918 360.047 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.8.2.6 – LMIC Export Demand Equation excluding Kenya and Solomon Islands 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 1.230*** 1.849*** 1.278*** 1.941*** 

 (0.123) (0.373) (0.093) (0.364) 

lnREER -2.078*** -0.645* -2.256*** -0.491 

 (0.548) (0.358) (0.437) (0.447) 

Short-run     

ECT -0.100*** -0.385*** -0.151* -0.487*** 

 (0.037) (0.048) (0.082) (0.068) 

D.lnZ 2.575*** 1.868*** 2.467*** 1.681*** 

 (0.371) (0.301) (0.464) (0.316) 

LD.lnZ   -0.113 -0.311 

   (0.488) (0.407) 

D.lnREER -0.345 -0.092 -0.180 0.018 

 (0.228) (0.267) (0.239) (0.297) 

LD.lnREER   -0.166 -0.021 

   (0.136) (0.180) 

LD.lnX   0.036 0.156*** 

   (0.062) (0.055) 

_cons 0.156 -8.048* 0.270 -10.626** 

 (0.099) (4.302) (0.201) (5.258) 

N 248 248 240 240 

Hausman chi2 -27.070  22.413  

p-value 1.000  0.000  

Log Likelihood 326.823 352.307 328.256 357.638 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.8.2.7 – McCombie Test Results: UMICs and MICs  
 UMIC LMIC (PMG) LMIC (MG) LMIC drop (PMG) 

Estimated π̂ 1.082 1.402 1.402 1.402 

πTh 1.067 1.028 1.351 1.019 

πFDI mean 5.255 -994.926 -994.672 -1246.039 

πFDI median 1.004 1.310 1.564 1.278 

Difference π̂ - πTh 0.015 0.374 0.051 0.383 

Difference π̂ - πFDI mean -4.173 996.328 996.074 1247.441 

Difference π̂ - πFDI  median 0.078 0.092 -0.162 0.124 

Wald chi2 π̂ - πTh 0.204 166.577 3.088 174.709 

Wald chi2 π̂ - πFDI mean 15063.918 1.18e+09 1.18e+09 1.85e+09 

Wald chi2 π̂ - πFDI median 5.326 10.097 31.231 18.407 

p-value H0: π̂ = πTh 0.652 0.000 0.079 0.000 

p-value H0: π̂ = πFDI mean 0.000 0.000 0.000 0.000 

p-value H0: π̂ = πFDI median 0.021 0.001 0.000 0.000 
π estimated via PMG ARDL(1,1,1). Mean and median aggregation reported for FDI flow terms. 

UM: π=1.082, ψ=-0.151, ε=1.116, η=-0.334. Standard errors = 0.034. 

LM (PMG): π=1.402, ψ=0.448, ε=1.272, η=-2.275. Standard errors = 0.029. 

LM (MG): π=1.402, ψ=0.448, ε=1.429, η=0.848. Standard errors = 0.029. 

LM drop (PMG): excl. KEN & SLB. π=1.402, ψ=0.469, ε=1.230, η=-2.078. Standard errors = 0.029. 
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Appendix A.8.3. McCombie Test of Weak Thirlwall’s Law 

The third robustness check estimates the weak version of Thirlwall’s law. Here, two versions 

are estimated using the elasticities from Section 5.1. Usually, the weak version of Thirlwall’s 

law is estimated by assuming (𝑝𝑑 − 𝑝𝑓 − 𝑒 = 0) so Eq. (6) simplifies to Eq. (8). Yet, the ARDL 

estimates so far show that relative price movements are at times significant and sizable. 

Therefore, one version conducts the McCombie test using Eq. (8) and another estimates an 

intermediate approach where lnX is used but the price term is not excluded.  

For the HICs, all models in Table A.8.3.1 consistently overpredict the income elasticity and the 

differences between the BoP-consistent elasticities and the estimated elasticity are larger. Only 

the HIC16 specification still accepts the null hypothesis at the 1 percent level for both the 

baseline and the FDI-amended model – with the FDI-amended model producing marginally 

better results. The differences arising from the exclusion of the price term are marginal as 

expected from the small impact of the REER in the growth decomposition. 

For the MICs, the null hypothesis is not rejected at the 1 percent level for the baseline model 

across all specifications and the BoP-consistent elasticity is slightly below the estimated one. 

The FDI-amended version, in turn, overpredicts the income elasticity consistently and is 

rejected (Table A.8.3.2). This asymmetry is not found for the HIC subsample and also does not 

occur in Section 5.2.  

A possible interpretation could be that FDI has on average contributed positively to exports in 

the MICs subsample. When estimating the world income elasticity with country-specific 

intercepts, the effect of FDI on exports might be shifted into the intercept or the error term and 

the income elasticity is correctly identified. If lnX is used, however, the positive effect of FDI 

on exports now appears in the export term as well, overstating the effect that world income 

growth had on the BoP-constraint. The test of the weak version seems to pick up positive effects 

from FDI on the export volume that the model in Section 5.1 filters out through the estimation 

of the income elasticity. If this is the case, the finding that only the MICs subsample features 

this overestimation suggests that FDI did not on average improve export performance for the 

HIC subsample. 

Table A.8.3.1 – McCombie Test Results HICs, Weak Thirlwall’s law 
 HIC18 (price) HIC18 (no price) HIC16 (price) HIC16 (no price) 

Estimated π̂ 1.704 1.704 1.704 1.704 

πTh 2.034 2.051 1.961 1.979 

πFDI mean 2.648 2.665 2.597 2.615 

πFDI median 2.023 2.039 1.950 1.968 

Difference π̂ - πTh -0.330 -0.347 -0.257 -0.275 

Difference π̂ - πFDI mean -0.944 -0.961 -0.893 -0.911 

Difference π̂ - πFDI  median -0.319 -0.335 -0.246 -0.264 

Wald chi2 π̂ - πTh 7.713 8.508 4.672 5.348 

Wald chi2 π̂ - πFDI mean 62.941 65.178 56.354 58.644 

Wald chi2 π̂ - πFDI median 7.172 7.940 4.289 4.938 

p-value H0: π̂ = πTh 0.005 0.004 0.031 0.021 

p-value H0: π̂ = πFDI mean 0.000 0.000 0.000 0.000 

p-value H0: π̂ = πFDI median 0.007 0.005 0.038 0.026 
Observed export growth rates replace estimated export demand. 

H0: π̂ = πTh. (price) still includes the price term. (no price) assumes (𝑝𝑑 − 𝑝𝑓 − 𝑒 = 0) 

Estimates taken from Table 4: π=1.704, ψ=-0.226, η=-0.858, Standard errors = 0.119 
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Table A.8.3.2 – McCombie Test Results MIC, Weak Thirlwall’s law 
 MIC24 (price) MIC24 (no price) MIC22 (price) MIC22 (no price) 

Estimated π̂ 1.175 1.175 1.176 1.176 

πTh 1.138 1.096 1.107 1.104 

πFDI mean 3.099 3.057 2.865 2.861 

πFDI median 1.339 1.297 1.288 1.285 

Difference π̂ - πTh 0.037 0.079 0.069 0.072 

Difference π̂ - πFDI mean -1.924 -1.882 -1.689 -1.685 

Difference π̂ - πFDI  median -0.164 -0.122 -0.112 -0.109 

Wald chi2 π̂ - πTh 1.408 6.474 4.954 5.401 

Wald chi2 π̂ - πFDI mean 3852.486 3685.784 2966.821 2956.131 

Wald chi2 π̂ - πFDI median 28.100 15.549 13.042 12.342 

p-value H0: π̂ = πTh 0.235 0.011 0.026 0.020 

p-value H0: π̂ = πFDI mean 0.000 0.000 0.000 0.000 

p-value H0: π̂ = πFDI median 0.000 0.000 0.000 0.000 
Observed export growth rates replace estimated export demand. 

H0: π̂ = πTh. (price) still includes the price term. (no price) assumes (𝑝𝑑 − 𝑝𝑓 − 𝑒 = 0) 

MIC24: π=1.175, ψ=0.099, η=-0.374, Standard errors = 0.031. Full 24-country weights and observed export growth rates. 

MIC22: π=1.176, ψ=0.116, η=-0.322, Standard errors = 0.031. Weights and observed export growth rates excl. SLB & KEN. 

MIC24 (price) uses Spec. 1 η=-0.374; Spec. 2 (η=-0.322) gives near-identical results and is not reported separately. 
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Appendix A.8.4. Results excluding Covid-19 Pandemic 

Lastly, a robustness check excluding the Covid-19 pandemic is conducted. Australia’s export 

demand, the Philippines’ import demand and Mexico’s export demand function now feature a 

statistically significant error correction term despite fewer observations and lower estimation 

precision. The Covid-19 pandemic and the accompanying disruptions to trade, income and 

consumption patterns likely caused the estimation imprecision not found in the reduced time 

series.  

The updated ARDL regressions produce similar import elasticity estimates compared to the 

ones obtained in Section 5.1. The export elasticities, however, are more heavily affected by the 

exclusion of the Covid years. The HIC estimates are now sensitive to the inclusion of the outlier 

countries discussed in Section 5.1 and the coefficients of the income elasticity of exports in 

Tables A.8.4.4 and A.8.4.5 are implausibly low. Therefore, a third regression based on the 12-

country subsample is run (Table A.8.4.6). The MG estimator is selected and finds a world 

income elasticity of 1.474 and a price elasticity of -0.863. The MICs regression of the export 

demand function, in turn, return higher estimates of the income elasticity for both the 24- and 

22-country subsamples (Tables A.8.4.9 to A.8.4.11). The exclusion of Kenya and the Solomon 

Islands again reduces the standard errors substantively and reduces the point estimate from 

1.836 to 1.426. 

The HIC McCombie test, therefore, uses the 12-country export elasticities instead of the 18-

country elasticities. Thirlwall’s law is again accepted for both the baseline and FDI-amended 

median version of the HIC18 and HIC16 Spec. 1 although the baseline version now outperforms 

the FDI-amended version (Table A.8.4.12). The MICs McCombie test now consistently rejects 

the null hypothesis for all specifications and the BoP-consistent income elasticity is consistently 

greater than the estimated one, indicating that the MICs subsample was not BoP-constrained 

prior to the Covid-19 pandemic (Table A.8.4.13). This provides support for Moreno-Brid et al.’s 

(2022) argument that sudden changes in global risk appetite can lead to a sudden tightening and 

enforcement of the BoP-constraint. 

The findings from the McCombie test also translate to the growth decompositions where the 

BoP-consistent MICs average growth rate is larger than the observed growth rate for both the 

24- and 22-country export elasticities (Table A.8.4.15 and A.8.4.16). The HIC growth 

decomposition, again excluding the United States and Hungary, in turn, predicts the long-term 

average growth rate with an error of 0.003 percentage points (Table A.8.4.14). For both 

subsamples, the net contribution of FDI is again negative but closer to zero in line with the 

hypothesis that FDI constrains economic growth, particularly in the long run.  
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Table A.8.4.1 – HIC Import Demand Equation excl. Covid 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.188*** 2.336*** 1.100*** 1.648*** 

 (0.069) (0.621) (0.073) (0.263) 

lnREER_inv -0.653*** 1.812 -0.871*** -0.087 

 (0.136) (2.020) (0.147) (1.027) 

Short-run     

ECT -0.104*** -0.344*** -0.103*** -0.305*** 

 (0.029) (0.055) (0.030) (0.064) 

D.lnY 2.048*** 1.687*** 2.137*** 1.774*** 

 (0.150) (0.186) (0.191) (0.231) 

LD.lnY   -0.114 -0.079 

   (0.187) (0.187) 

D.lnREER_inv 0.002 -0.026 -0.027 -0.011 

 (0.060) (0.057) (0.055) (0.058) 

LD.lnREER_inv   0.112 0.082 

   (0.070) (0.072) 

LD.lnM   -0.101* -0.051 

   (0.054) (0.054) 

_cons -0.703*** -4.163*** -0.661*** -3.599*** 

 (0.195) (1.086) (0.191) (1.298) 

N 485 485 467 467 

Hausman chi2 7.185  8.707  

p-value 0.028  0.013  

Log Likelihood 909.150 961.557 963.214 1002.476 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.8.4.2 – HIC Import Demand Equation excl. Covid (excluding Portugal and the 

Netherlands) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.188*** 1.685*** 1.101*** 1.808*** 

 (0.069) (0.137) (0.073) (0.235) 

lnREER_inv -0.644*** -0.222 -0.869*** -0.972** 

 (0.135) (0.165) (0.147) (0.392) 

Short-run     

ECT -0.116*** -0.379*** -0.114*** -0.342*** 

 (0.032) (0.055) (0.033) (0.066) 

D.lnY 2.081*** 1.664*** 2.115*** 1.710*** 

 (0.167) (0.206) (0.213) (0.255) 

LD.lnY   -0.034 0.013 

   (0.197) (0.195) 

D.lnREER_inv -0.034 -0.069 -0.057 -0.036 

 (0.061) (0.055) (0.057) (0.062) 

LD.lnREER_inv   0.122 0.091 

   (0.079) (0.081) 

LD.lnM   -0.100* -0.046 

   (0.058) (0.058) 

_cons -0.779*** -4.514*** -0.737*** -4.077*** 

 (0.212) (1.191) (0.209) (1.417) 

N 431 431 415 415 

Hausman chi2 10.198  6.389  

p-value 0.006  0.041  

Log Likelihood 794.395 844.953 839.275 877.902 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.8.4.3 – HIC Import Demand Equation excl. Covid (excluding Portugal, the 

Netherlands, Finland, Korea, Switzerland and the United States) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.182*** 1.663*** 1.101*** 1.594*** 

 (0.072) (0.179) (0.074) (0.177) 

lnREER_inv -0.698*** -0.225 -0.895*** -0.496* 

 (0.145) (0.196) (0.151) (0.284) 

Short-run     

ECT -0.135*** -0.451*** -0.128*** -0.413*** 

 (0.037) (0.059) (0.042) (0.076) 

D.lnY 1.996*** 1.486*** 2.040*** 1.521*** 

 (0.193) (0.226) (0.249) (0.286) 

LD.lnY   -0.021 -0.033 

   (0.226) (0.236) 

D.lnREER_inv -0.039 -0.106 -0.072 -0.068 

 (0.077) (0.068) (0.073) (0.079) 

LD.lnREER_inv   0.163 0.103 

   (0.102) (0.107) 

LD.lnM   -0.090 -0.008 

   (0.061) (0.053) 

_cons -0.928*** -5.222*** -0.840*** -4.790*** 

 (0.255) (1.534) (0.269) (1.813) 

N 323 323 311 311 

Hausman chi2 5.312  4.969  

p-value 0.070  0.083  

Log Likelihood 562.927 608.361 606.632 638.563 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.8.4.4 – HIC Export Demand Equation excl. Covid 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 0.823*** 0.445 1.455*** 4.447 

 (0.081) (0.918) (0.022) (3.210) 

lnREER -1.702*** -0.833 -0.966*** 0.101 

 (0.293) (0.610) (0.141) (0.735) 

Short-run     

ECT -0.067*** -0.237*** -0.120*** -0.276*** 

 (0.013) (0.050) (0.028) (0.059) 

D.lnZ 2.823*** 2.477*** 2.656*** 2.171*** 

 (0.348) (0.431) (0.316) (0.400) 

LD.lnZ   -0.130 0.173 

   (0.308) (0.225) 

D.lnREER -0.017 0.052 0.019 0.065 

 (0.048) (0.068) (0.069) (0.068) 

LD.lnREER   -0.090* -0.083* 

   (0.051) (0.047) 

LD.lnX   0.109* 0.016 

   (0.062) (0.053) 

_cons 0.404*** -2.727* -1.089*** -3.813* 

 (0.090) (1.549) (0.302) (1.958) 

N 485 485 467 467 

Hausman chi2 6.576  1.457  

p-value 0.037  0.483  

Log Likelihood 944.522 1019.169 963.147 1029.949 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.8.4.5 – HIC Export Demand Equation excl. Covid (excluding Portugal and the 

Netherlands) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 0.794*** 0.317 0.773*** 4.819 

 (0.086) (1.032) (0.070) (3.613) 

lnREER -1.661*** -0.805 -1.413*** 0.249 

 (0.296) (0.689) (0.252) (0.822) 

Short-run     

ECT -0.069*** -0.225*** -0.066*** -0.262*** 

 (0.014) (0.055) (0.015) (0.065) 

D.lnZ 2.824*** 2.492*** 2.694*** 2.172*** 

 (0.393) (0.487) (0.338) (0.452) 

LD.lnZ   0.090 0.096 

   (0.324) (0.247) 

D.lnREER -0.033 0.007 -0.018 0.017 

 (0.048) (0.058) (0.055) (0.056) 

LD.lnREER   -0.122** -0.102** 

   (0.059) (0.051) 

LD.lnX   0.031 0.043 

   (0.053) (0.057) 

_cons 0.448*** -2.639 0.397*** -3.809* 

 (0.100) (1.742) (0.116) (2.207) 

N 431 431 415 415 

Hausman chi2 5.540  3.664  

p-value 0.063  0.160  

Log Likelihood 808.274 862.070 833.403 876.349 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

Table A.8.4.6 – HIC Export Demand Equation excl. Covid (excluding Chile, the Czechia, 

Hungary, Korea, Slovenia and the USA) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 0.829*** 1.474*** 0.822*** 1.494*** 

 (0.075) (0.200) (0.063) (0.205) 

lnREER -1.333*** -0.863*** -1.314*** -0.907*** 

 (0.247) (0.275) (0.254) (0.330) 

Short-run     

ECT -0.080*** -0.343*** -0.066*** -0.373*** 

 (0.018) (0.042) (0.020) (0.068) 

D.lnZ 2.354*** 1.775*** 2.392*** 1.603*** 

 (0.406) (0.466) (0.372) (0.488) 

LD.lnZ   0.065 0.013 

   (0.371) (0.262) 

D.lnREER -0.007 0.085 0.028 0.128 

 (0.064) (0.087) (0.071) (0.097) 

LD.lnREER   -0.149* -0.043 

   (0.079) (0.051) 

LD.lnX   0.003 0.042 

   (0.059) (0.075) 

_cons 0.258*** -5.072*** 0.206** -6.257** 

 (0.068) (1.861) (0.084) (2.603) 

N 324 324 312 312 

Hausman chi2 6.540  6.077  

p-value 0.038  0.048  

Log Likelihood 626.743 681.559 641.651 684.833 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.8.4.7 – MICs Import Demand Equation excl. Covid 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.136*** 1.397*** 1.131*** 1.317*** 

 (0.031) (0.117) (0.031) (0.141) 

lnREER_inv 0.001 0.197 0.011 0.270 

 (0.065) (0.274) (0.065) (0.268) 

Short-run     

ECT -0.241*** -0.404*** -0.267*** -0.474*** 

 (0.040) (0.036) (0.048) (0.044) 

D.lnY 2.141*** 1.995*** 2.270*** 1.969*** 

 (0.395) (0.518) (0.519) (0.580) 

LD.lnY   -0.480 0.004 

   (0.540) (0.286) 

D.lnREER_inv 0.040 -0.075 -0.073 -0.141* 

 (0.074) (0.066) (0.053) (0.075) 

LD.lnREER_inv   0.096 -0.031 

   (0.118) (0.074) 

LD.lnM   0.027 0.051 

   (0.047) (0.043) 

_cons -0.775*** -2.781*** -0.779*** -2.985*** 

 (0.123) (0.718) (0.132) (0.866) 

N 646 646 622 622 

Hausman chi2 3.457  1.250  

p-value 0.178  0.535  

Log Likelihood 932.686 1009.429 994.124 1070.638 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.8.4.8 – MICs Import Demand Equation excl. Covid (excluding Solomon Islands and 

Kenya) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnY 1.132*** 1.364*** 1.120*** 1.340*** 

 (0.031) (0.123) (0.031) (0.129) 

lnREER_inv -0.010 0.140 -0.019 0.218 

 (0.067) (0.296) (0.067) (0.275) 

Short-run     

ECT -0.231*** -0.409*** -0.250*** -0.487*** 

 (0.042) (0.038) (0.050) (0.045) 

D.lnY 2.189*** 2.055*** 2.313*** 2.004*** 

 (0.430) (0.564) (0.568) (0.632) 

LD.lnY   -0.557 0.017 

   (0.588) (0.304) 

D.lnREER_inv 0.056 -0.063 -0.040 -0.103 

 (0.080) (0.071) (0.055) (0.076) 

LD.lnREER_inv   0.156 0.010 

   (0.120) (0.069) 

LD.lnM   0.029 0.064 

   (0.051) (0.045) 

_cons -0.761*** -2.825*** -0.746*** -3.282*** 

 (0.134) (0.775) (0.141) (0.916) 

N 592 592 570 570 

Hausman chi2 2.263  1.920  

p-value 0.323  0.383  

Log Likelihood 881.546 957.538 937.647 1011.965 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 



81 

 

Table A.8.4.9 – MICs Export Demand Equation excl. Covid 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 0.998*** 1.836*** 1.038*** 1.758*** 

 (0.047) (0.494) (0.056) (0.298) 

lnREER -0.425*** -0.625 -0.206* 0.483 

 (0.115) (0.522) (0.112) (0.998) 

Short-run     

ECT -0.165*** -0.312*** -0.167*** -0.391*** 

 (0.033) (0.040) (0.033) (0.048) 

D.lnZ 2.284*** 1.939*** 2.357*** 1.866*** 

 (0.308) (0.311) (0.327) (0.333) 

LD.lnZ   -0.651** -0.643** 

   (0.320) (0.317) 

D.lnREER -0.184** -0.076 -0.196** -0.012 

 (0.089) (0.093) (0.091) (0.104) 

LD.lnREER   -0.142 -0.071 

   (0.089) (0.125) 

LD.lnX   0.117** 0.143*** 

   (0.049) (0.055) 

_cons -0.515*** -4.458*** -0.825*** -6.691*** 

 (0.130) (1.626) (0.187) (2.182) 

N 646 646 622 622 

Hausman chi2 8.574  4.502  

p-value 0.014  0.105  

Log Likelihood 972.524 1045.626 1009.775 1082.082 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.8.4.10 – MICs Export Demand Equation excl. Covid (excluding Solomon Islands and 

Kenya) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 0.993*** 1.426*** 1.026*** 1.510*** 

 (0.047) (0.173) (0.055) (0.179) 

lnREER -0.423*** -0.327* -0.204* 0.792 

 (0.116) (0.196) (0.115) (1.045) 

Short-run     

ECT -0.174*** -0.346*** -0.173*** -0.399*** 

 (0.036) (0.033) (0.036) (0.051) 

D.lnZ 2.256*** 1.989*** 2.364*** 1.849*** 

 (0.326) (0.329) (0.354) (0.352) 

LD.lnZ   -0.558 -0.500 

   (0.340) (0.326) 

D.lnREER -0.126 -0.019 -0.121 0.026 

 (0.085) (0.083) (0.078) (0.101) 

LD.lnREER   -0.171* -0.118 

   (0.093) (0.130) 

LD.lnX   0.083* 0.114** 

   (0.046) (0.049) 

_cons -0.520*** -4.347** -0.796*** -6.202*** 

 (0.140) (1.689) (0.199) (2.347) 

N 592 592 570 570 

Hausman chi2 7.163  4.944  

p-value 0.028  0.084  

Log Likelihood 915.244 976.783 942.253 1004.433 
Standard errors in parentheses. ECT: error correction term. D. represents first differences of variables. LD. represents lagged first differences. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A.8.4.11 – MICs Export Demand Equation excl. Covid (excluding Solomon Islands, 

Kenya, Belize, Brazil, Colombia, Mexico and South Africa) 
 (1) (2) (3) (4) 

 PMG (1,1,1) MG (1,1,1) PMG (2,2,2) MG (2,2,2) 

Long-run     

lnZ 0.951*** 1.512*** 0.997*** 1.562*** 

 (0.051) (0.214) (0.055) (0.215) 

lnREER -0.187* -0.457** -0.128 -0.252 

 (0.112) (0.198) (0.111) (0.253) 

Short-run     

ECT -0.204*** -0.405*** -0.207*** -0.473*** 

 (0.041) (0.030) (0.045) (0.053) 

D.lnZ 2.194*** 1.891*** 2.258*** 1.698*** 

 (0.377) (0.391) (0.407) (0.414) 

LD.lnZ   -0.534 -0.521 

   (0.402) (0.360) 

D.lnREER -0.182* -0.016 -0.152 0.049 

 (0.109) (0.108) (0.099) (0.131) 

LD.lnREER   -0.146* -0.044 

   (0.088) (0.123) 

LD.lnX   0.078 0.143*** 

   (0.048) (0.041) 

_cons -0.660*** -5.349** -0.892*** -7.384** 

 (0.185) (2.133) (0.240) (2.977) 

N 459 459 442 442 

Hausman chi2 4.281  4.546  

p-value 0.118  0.103  

Log Likelihood 683.086 733.079 696.263 745.575 
Standard errors in parentheses. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

Table A.8.4.12 – McCombie Test Results HICs, excl. Covid (1992–2019) 
 HIC18 HIC16 Spec. 1 HIC16 Spec. 2 

Estimated π̂ 1.685 1.685 1.685 

πTh 1.774 1.650 0.725 

πFDI mean 2.323 2.266 1.334 

πFDI median 1.872 1.756 0.823 

Difference π̂ - πTh -0.089 0.035 0.960 

Difference π̂ - πFDI mean -0.638 -0.581 0.351 

Difference π̂ - πFDI  median -0.187 -0.071 0.862 

Wald chi2 π̂ - πTh 0.423 0.064 49.126 

Wald chi2 π̂ - πFDI mean 21.682 18.014 6.582 

Wald chi2 π̂ - πFDI median 1.871 0.267 39.606 

p-value H0: π̂ = πTh 0.516 0.800 0.000 

p-value H0: π̂ = πFDI mean 0.000 0.000 0.010 

p-value H0: π̂ = πFDI median 0.171 0.606 0.000 
π=1.685, ψ=-0.222, Standard errors = 0.137 for all tests (import demand estimates excluding Portugal and the Netherlands). 
Mean aggregation uses winsorized FDI flow growth rates (5th and 95th percentile). 

HIC18: ε=1.474, η=-0.863 from HIC12 MG. 

HIC16 Spec. 1: ε=1.474, η=-0.863 from HIC12 MG. 
HIC16 Spec. 2: ε=0.794, η=-1.661 from PMG excluding Portugal and the Netherlands. 
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Table A.8.4.13 – McCombie Test Results MIC, excl. Covid (1992–2019) 
 MIC24 Spec. 1 MIC24 Spec. 2 MIC22 

Estimated π̂ 1.136 1.136 1.132 

πTh 1.628 1.296 1.247 

πFDI mean 3.404 3.110 2.840 

πFDI median 1.637 1.343 1.278 

Difference π̂ - πTh -0.492 -0.160 -0.115 

Difference π̂ - πFDI mean -2.268 -1.974 -1.708 

Difference π̂ - πFDI  median -0.501 -0.207 -0.146 

Wald chi2 π̂ - πTh 251.845 26.598 13.767 

Wald chi2 π̂ - πFDI mean 5352.762 4055.132 3037.013 

Wald chi2 π̂ - πFDI median 260.685 44.397 22.040 

p-value H0: π̂ = πTh 0.000 0.000 0.000 

p-value H0: π̂ = πFDI mean 0.000 0.000 0.000 

p-value H0: π̂ = πFDI median 0.000 0.000 0.000 
π=1.136, ψ=0.001, Standard errors = 0.031 estimated for all tests (import demand estimates from full sample). 

Mean aggregation uses winsorized FDI flow terms (5th and 95th percentile). 

MIC24 Spec. 1: ε=1.836, η=-0.625 from 24-country sample. 

MIC24 Spec. 2: ε=1.426, η=-0.327 from 22-country sample. 

MIC22: π=1.132, ψ=-0.010, ε=1.426, η=-0.327, Standard errors = 0.031 from 22-country sample. 

 

 

Table A.8.4.14 – Growth Decomposition HICs, excl. Covid (1992–2019) 
 yFDI Observed 

Growth 

REER Exports FFDI IFDI RES 

Contribution 2.854 2.857 -0.023 2.746 0.213 -0.280 0.199 
All values in percent. π=1.685, ψ=-0.222, ε=1.474, η=-0.863. Median aggregation for FDI flow terms. USA and HUN excluded as outliers in 

residual BOP channel. 

 

 

Table A.8.4.15 – Growth Decomposition MICs, excl. Covid (1992–2019) 
 yFDI Observed 

Growth 

REER Exports FFDI IFDI RES 

Contribution 5.166 3.706 0.158 4.304 0.304 -0.343 0.743 
All values in percent. π=1.136, ψ=0.001, ε=1.836, η=-0.625. Median aggregation for FDI flow terms. Mauritius excluded as outlier in FDI 

inflow channel. 

 

 

Table A.8.4.16 – Growth Decomposition MICs, excl. Covid (1992–2019) Spec. 2 
 yFDI Observed 

Growth 

REER Exports FFDI IFDI RES 

Contribution 4.276 3.706 0.230 3.343 0.304 -0.343 0.743 
All values in percent. π=1.136, ψ=0.001, ε=1.426, η=-0.327. Median aggregation for FDI flow terms. Export elasticities from 22-country 
sample excluding the Solomon Islands and Kenya. Mauritius excluded as outlier in FDI inflow channel. 

 

 


