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developed by Pesaran et al. (1999), which restricts the long-run slope coefficients to be the same 

across countries but allows the short-run coefficients and the regression intercept to be country-

specific. This method yields consistent estimates of the coefficients despite the possible presence 

of endogeneity because it includes lags of both the dependent and independent variables, and 

captures both short- and long-run effects (Pesaran et al., 1999). Third, in addition to monthly data 

covering the pandemic period, we also use quarterly series to carry out the analysis over a much 

longer sample period going from 2000 to 2021, which enables us to include shift dummies for both 

the 2007-2009 GFC and the Covid-19 pandemic and compare their effects on trade, thus 

investigating further the issue of trade resilience during the latter crisis. 1  Our findings can provide 

guidance to policy-makers on appropriate trade policies during a crisis such as the Covid-19 

pandemic 
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where "! is the independent variable, #" is a set of explanatory variables, Δ is the difference 

operator, γ and δ represent the short-run coefficients of the lagged dependent and explanatory 

variables respectively, $! are the long-run coefficients, % is the error-correction coefficient 

measuring the speed of adjustment to the long-run equilibrium, μi are individual effects and &!# are 

the error terms. The subscripts ' and ( represent country and time, respectively. The expression in 

square brackets is the long-run equilibrium relationship.  

 

Equation (1) can be estimated using three different estimators: the Pooled Mean Group (PMG) one 

developed by Pesaran et al. (1999), the Mean Group (MG) one of Pesaran and Smith (1995), and 

the Dynamic Fixed Effects (DFE) one (see Nickell, 1981, for some of the issues arising in this 

context). All three estimators are computed by maximum likelihood. Their key features are 

discussed in greater detail in Appendix 1. For our purposes we use the PMG estimator which is 

preferable to the MG and DFE ones for the reasons explained by Pesaran et al. (1999). In particular, 

it allows for heterogeneity in the short-run dynamics whilst assuming long-run homogeneity and 

can be used instead of estimating separate regressions (which allows the coefficients and error 

variances to differ across the groups) and applying conventional fixed-effects estimators (which 

assumes the same slope coefficients and error variances in all cases).2 

	
	
The ARDL specification used here for analysing the response of trade to the Covid-19 pandemic 

is the following: 
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where:  

 

!"#!,#
$  = international trade (s=1..3 – exports, imports, total trade), COVIDk (k=1,2),
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During the pandemic period, governments were forced to adopt lockdown and social distancing 
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dependence by subtracting the cross-sectional means. The test results (not reported here but 

available upon request) suggest that all the 
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To analyse the impact of the Covid-19 pandemic on trade, we use a set of variables which have 

been selected on the basis of the theoretical and empirical literature discussed in Section 2. They 

are the following: 

 

TRADE, EXP and IMP, which 
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• DESI = Digital Economy and Society (DESI) index: this is a composite index published 

by the European Commission ranging from 0 to 100, with higher values corresponding to 

higher levels of technological development (and has 
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• “Government Effectiveness reflects perceptions of the quality of public services, the 
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Figure 4 in Appendix 2). Clearly digitaliz
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5.2 Quarterly Estimates for the longer sample including the Global Financial Crisis of 2007-

2009 

 



15 
 

addition to social distancing measures; trade costs increased as a result of export restrictions and 

closed borders. However, trade seems to have been more resilient compared to 2007-2009: initial 

concerns did not materialize, and by mid-2020 trade volumes had recovered to pre-pandemic 

levels. As previously pointed out, this is likely to reflect the increasing importance of digitalization, 

which has reduced the impact of the pandemic, as well as the measures adopted by national 

governments to support business and households. Regarding the control variables, as expected we 

find a positive effect of income, whilst corruption control, government efficiency, and political 

stability appear to have had instead a negative impact in all cases.  
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This paper has investigated the impact of the Covid-19 pandemic on trade flows in the case of the 

European countries. First, an ARDL 
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short and in the long run, and thus appropriate policies to promote it should be adopted to reduce 

the impact of future shocks. 

 

The quarterly analysis over a longer data span indicates that both the GCF and the Covid-19 

pandemic had negative effects on trade but of a different magnitude. This is not surprising given 

the fact that the two crises had different causes, which also required different policy responses. 

Specifically, the main issue in the case of the GFC was lack of liquidity, whilst in the case of the 

Covid-19 pandemic the economy was mainly hit by the restrictive measures adopted by 

governments to contain the spread of the virus. In fact during this period credit increased and was 

one of the factors behind trade resilience (Caporale et al., 2021).  As already mentioned, the use 

of digital technology enabling remote work and e-commerce were additional factors explaining 

why international trade fell by less and also rebounded much more quickly during the Covid-19 

pandemic compared to the GFC (as already found by Le Moigne and Ossa, 2021) – more precisely 

it had already returned to its previous levels by the third quarter of 2020, whilst it had taken more 

than two years to recover to its pre-crisis levels during the GFC (see Figure 6 in Appendix 2).  On 

the whole, our analysis shows the importance of digitalization to make economies less vulnerable 

to exogenous shocks, which has important implications for both policy-makers aiming to promote 

growth and businesses seeking to maximise profits.  
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APPENDIX 1 

A1. Estimators for the ARDL models 

Pooled Mean Group (PMG) estimator – Its main characteristic is that it restricts the long-run 

slope coefficients to be homogeneous across units, while the short-run ones, including the 

intercepts, the speed of adjustment to the long-run equilibrium, and the error variances are allowed 

to be heterogeneous. The following conditions have to be met: 

- the existence of a long-run relationship among the variables of interest requires the coefficient 

on the error–correction term to be negative and not lower than -2 (a positive value indicates 

divergence, and a negative one convergence towards equilibrium); 

- for the consistency of the ARDL model the residuals of the error-correction model should be 

serially uncorrelated; 

 - a large T (time) and N (units) avoid bias in the average estimators and solve the problem of heterogeneity. 

 

Mean Group AMG) estimator - This method estimates separate regressions for each unit and 

calculates the coefficients as unweighted means of the estimated coefficients for the individual 

units. It allows for all coefficients to vary and be heterogeneous in both the long and the short run. 

A necessary condition for the consistency of this approach is to have a sufficiently large time-

series dimension of the data. 

 

Dynamic Fixed Effects (DFE) estimator – This approach is very similar to the PMG one in that 

it restricts the slope coefficient and error variances to be equal across all units in the long run, and 

also 
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individuals but not between them. The Arellano-Bond (1991) estimation starts with transforming 

all regressors, usually by taking differences, and then uses the generalized method of moments 

(Hansen 1982), and is therefore called Difference GMM. By making the assumption that "the first 

differences of the instrumental variables are not correlated with the fixed effects" the Arellano–

Bover/Blundell–Bond estimator allows introducing more instruments, thereby considerably 

improving efficiency. It constructs a system of two equations (the original equation as well as the 

transformed equation), which is known as the GMM System. The xtabond2 program (proposed by 

Roodman (2009) implements these estimators making a series of additions such as: 

- Windmeijer's (2005) finite sample correction to the standard errors reported in the two-step 

estimation, without which these 
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2.  The efficiency advantage of FGLS(Parks) over PCSE is at best slight, except in extreme cases 

of cross-sectional correlation, and then only when the number of time periods (B) is at least twice 

the number of cross-section units (C). 

 

PCSE, an alternative to feasible generalized least squares (FGLS), fits linear cross-sectional time-

series models when the disturbances are not assumed to be independent and identically distributed 

(i.i.d.) but instead to be either heteroscedastic or heteroscedastic and contemporaneously correlated 

across panels. The disturbances can also be assumed to be autocorrelated within panel, and the 

autocorrelation parameter can be constant across panels or different for each panel.  
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APPENDIX 2 

 

Table A1a: List of Countries (monthly dataset) 

Austria 
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Figure 1: Stringency and Government response indices during the Covid-19 pandemic 

period, 2020-2021 

Stringency index Government response index 
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Figure 3:  Control of corruption, Government effectiveness and Political stability in the 

European countries during the Covid-19 pandemic and the Global Financial Crisis periods 

Source: Worldwide Governance Indicators (WGI) 
 
 
  
 
 
 
 
Figure 4: Monthly European countries export/ import volumes, 2019M10-2021M12 

 

                    
                               Source: Trade data from the UN COMTRADE database 
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 Figure 7: The evolution of e-commerce in the European countries, 2019-2021 
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APPENDIX 3 
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Table 2:  The impact of the Covid-19 pandemic on imports in the short and the long run 

 
 (1) (2) (3) (4) (5) (6) 
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Table 3: The impact of the Covid-19 pandemic on total trade in the short and the long run 

Variable 
(2) (3) (4) (5) (6) (7) 

TRADE TRADE TRADE TRADE TRADE TRADE 

      RGDPC 
1.255 0.581 1.225 1.325 
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Table 4a. The impact of the Covid-19 pandemic and the Global Financial Crisis on international trade (GMM method) 
         Period 
 
Variable 

2000→2011 2011→2021 2000→2021 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
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Table 4b. The impact of the Covid-19 pandemic and the Global Financial Crisis on international trade (PCSE method) 

Period 2000→2010 2011→2021 2000→2021 


