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Abstract 

This study examines the macro drivers of the time-varying (dynamic) connectedness between eleven European tourism 

sectors. Financial integration between the travel and leisure markets, measured by their dynamic correlations or co-

movement, is explained by common global fundamentals. The empirical results provide new evidence on the counter-

cyclical behaviour of the correlations; in particular, stronger cross-country interdependence can be attributed to 

economic slowdowns characterized by higher uncertainty and geopolitical risk, tighter credit and liquidity conditions, 

and sluggish economic and real estate activity. Further, economic and political uncertainty is found to intensify  the 

macro effects on tourism correlations. Finally, crises such as the 2008 financial turmoil, the subsequent European debt 

crisis, and the recent Covid-19 pandemic crash, also magnify the impact of macro drivers on the evolution of co-

movement and integration in the tourism sector. 
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turbulence also 
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Finally, in the special case of a bivariate specification with assets ὔ ς, the dynamic equicorrelation, ” , equals 

the cDCC-computed dynamic correlations. 

3.1.2 The Correlations Regression Specification 

The second step of our empirical analysis consists of the regression of the daily dynamic equicorrelations (computed 

through the DECO model of the first step) on the macro drivers of the cross-country sectoral correlations evolution 

(DECO-X). The Fisher transformation of correlations is first applied to unbind the correlations from the ρȟρ  interval. 

The resulting daily time series ὅέὶὶ  is calculated as follows: ὅέὶὶ ÌÏÇ . For each sectoral index, we 

compute the average pairwise equicorrelation series of the particular index with the other ten indices. For example, 

the DECO model for Germany yields ten pairwise correlation series with the other ten countries/country groups. 

Therefore, we calculate the average dynamic correlation time series from the ten bivariate combinations of each index 

with the others, which results in eleven equicorrelations as dependent variables in the DECO-X equation (ὅέὶὶ ). Apart 

from the bivariate specifications, we run the multivariate model with all eleven indices, where the DECO specification 

calculates the dynamic equicorrelations series considering all pairwise cross-country sectoral correlations. 

Moreover, each country's/country group's daily correlations ὅέὶὶ  with the other ten indices are regressed on the 

daily proxies for economic policy (ὉὖὟ ) and financial (ὊὟ ) uncertainty, corporate (ὅὅὙ
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¶ Ὠ ͺ ȟ ρ, if ὸ in the second ESDC period, else Ὠ ͺ ȟ π 

¶ Ὠ ȟ ρ, if ὸ in the COVID period, else Ὠ ȟ π. 

Next, we multiply the crisis dummies with the macro variables to obtain the slope dummies for the respective macro 

effect and include them in eq. (9). The correlations regression with the crisis influence is estimated as follows: 

   ὅέὶὶ  ὧ ὧ ὅέὶὶ ὧ ὉὖὟ ὧ Ὠ ȟ ὉὖὟ  

ὧ ὊὟ ὧ Ὠ ȟ ὊὟ ὧ ὅὅὙ ὧ Ὠ ȟ ὅὅὙ  

  ὧ ὛὅὙ ὧ Ὠ ȟ ὛὅὙ ὧ ὒὍὗ ὧ Ὠ ȟ ὒὍὗ  

ὧ ὋὖὙ ὧ Ὠ ȟ ὋὖὙ ὧ Ὁὅ ὧ Ὠ ȟ Ὁὅ  

                   ὧ ὙὉ ὧ Ὠ ȟ ὙὉ ό ȟ           (11) 

where ὅὙὍὛὍὛ ὋὊὅȟ ὉὛὈὅȟ ὉὛὈὅͺὃȟ ὉὛὈὅͺὄȟ ὅὕὠὍὈ and the superscript  denotes the coefficients of the 

crisis slope dummies. 

Finally, we combine the EPU index with the crisis impact to estimate the uncertainty effect on each macro regressor 

during crisis periods separately. The in-crisis EPU impact on the correlation dynamics is captured by the coefficients 

with the superscript ͺ  (ὅὙ ὋὊὅȟ ὉὛὈὅȟ ὉὛὈὅͺὃȟ ὉὛὈὅͺὄȟ ὅὕὠὍὈ
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coefficient for the shorte
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Table 2. Time series mean of macro regressors across the crisis subsamples. 

Macro 

effects 

Macro 

variables 

total 

sample 
GFC ESDC ESDC_A ESDC_B COVID 

ὉὖὟ  ὉὖὟ  1.930 2.054 2.002 2.142 1.858 2.375 

  

2.930 2.142 
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Figure 1. Cross-border T&L sectoral dynamic conditional equicorrelations graphs 
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(06/08/2008). Table 4 summarizes the mean values of each correlation series for the crisis subsamples rather than the 

full sample, and provides evidence consistent with the graphical analysis (Figure 1). Specifically, we observe 

significantly higher interdependence during the global turmoil of 2008 and the first subperiod of the European debt 

crisis, while the means for the second ESDC are generally lower than for the full sample. During the pandemic period, 

most sectoral co-movements peaked at higher levels than during the GFC, with correlation values being twice the those 

for the full sample. This indicates a significantly higher degree of financial integration among tourism stock markets in 

the most recent years of the last two decades under investigation. 

 

Table 4. Time series mean of DECOs across the crisis subsamples. 

 

total 

sample 
GFC ESDC ESDC_A ESDC_B COVID 

DE 0.291 0.385 0.329 0.375 0.282 0.396 

FR 0.319 0.423 0.349 0.396 0.302 0.427 

AT 0.140 0.222 0.142 0.166 0.118 0.213 

BNL 0.156 0.163 0.185 0.228 0.141 0.317 

UK 0.325 0.419 0.357 0.391 0.322 0.454 

IRE 0.226 0.283 0.246 0.272 0.219 0.352 

IT 0.259 0.338 0.285 0.319 0.250 0.362 

ES 0.285 0.357 0.297 0.338 0.256 0.356 

GR 0.145 0.183 0.145 0.164 0.126 0.251 

SW 0.183 0.240 0.222 0.257 0.186 0.248 

SC 0.229 0.292 0.240 0.260 0.219 0.289 

ALL 0.289 0.381 0.315 0.360 0.269 0.466 

Notes: The table reports the mean value of each equicorrelation series (computed by the GJR-

MGARCH-DECO model) across the crisis subsamples vs. the total sample mean. 

 

Table 5 presents the estimation results of the correlation regressions on the macro-financial variables showing the 

impact of the global macro factors on correlation dynamics. These are chosen according to their significance and model 

selection criteria (AIC, BIC, Ὑό). Specifically, for EPU the US index was selected, for financial uncertainty the European 

proxy, for sovereign and corporate credit conditions the US treasury volatility and the global BAA yield respectively, 

for the liquidity effect the German TED, for geopolitics the global GPR index, for economic activity the German yield 

curve slope, and for real estate activity the global sectoral REITs index. As a robustness check, we also ran the 

equicorrelation regressions replacing the US EPU index with the UK EPU, the Euro Stoxx 50 implied volatility index 

(VSTOXX) with its S&P 500 counterpart (VIX), and the German TED and term (yield curve slope) spreads with their US 

counterparts calculated from the US treasury yields and money market rates (USD libor). All estimated coefficients 

have the same signs but are insignificant in more cases than those reported in Table 5. 

The uncertainty effect on correlations is always positive. Specifically, the economic policy uncertainty variable is found 

to be significant in all cases except for Austria, and the financial uncertainty growth is always significant. Higher 

uncertainty levels and growth rates associated with economic downturns lead to higher cross-country tourism 

correlations. Moreover, both credit proxies (corporate and sovereign credit) drive correlations upwards, which implies 

that tighter credit conditions boost tourism sectoral interdependence. Similarly, liquidity tightening exerts a positive 

impact, with the coefficient on the TED spread always being positive and highly significant. Geopolitics have a positive 

and significant effect in five out of twelve cases, while the coefficients on the activity variables are always negative. A 

lower growth rate of economic and real estate activity is associated with higher cross-country dependence. Finally, we 

run an additional robustness check by regressing the growth rate of the correlation (ɝὅέὶὶ ρ) on that of 

the same macro factors (Table A.4 in the Appendix). Our conclusions are similar to those for the empirical analysis of 

the correlation levels. Uncertainty, credit, and liquidity growth proxies have a positive effect on sectoral 

interconnectedness while activity has a negative one. However, the GPR growth effect is positive and significant in 

most cases (whilst it is weak in the case of the level regressions). 
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To sum up, our analysis of the effects of macro variables on cross-country tourism integration suggests the following. 

Higher tourism correlations are associated with higher uncertainty and tighter credit and liquidity conditions, while 

lower correlations correspond to higher economic and real estate activity growth. These findings support our first 

theoretical hypothesis (H1) and highlight the counter-cyclicality of tourism correlations, that is, economic variables 

associated with weak economic conditions increase correlations, while activity growth indicators mostly reduce cross-

border tourism interdependence. Accordingly, the 
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Table 5. Tourism equicorrelations regressions on daily macro factors (eq. (9)). 

↓Macr
o 
effects 

↓Macro 
variables DE FR AT BNL UK IRE IT ES GR SWITZ SCAND ALL 

 ὧ  0.2976ᶻᶻᶻ 0.2487ᶻᶻᶻ 0.1189ᶻᶻᶻ 0.0786ᶻᶻᶻ 0.2946ᶻᶻᶻ 0.1517ᶻᶻᶻ 0.1112ᶻᶻᶻ 0.2310ᶻᶻᶻ 0.1118ᶻᶻᶻ 0.0807ᶻᶻᶻ 0.1402ᶻᶻᶻ 0.1341ᶻᶻᶻ 

  (10.72) 

(
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5. Sensitivity Analysis 

Following our investigation of the economic forces driving integration in the tourism industry of the main European 

countries, we carry out some sensitivity analysis over the business cycle. First, we focus on the uncertainty channel for 

the transmission of the macro effects, given that higher uncertainty is associated with economic downturns. Second, 

we examine the crisis periods, which lead to recessions, to measure the macro effects during economic turmoils. Lastly, 

we consider the uncertainty channel in crisis periods separately to estimate the magnifying EPU impact on the macro 

drivers during crises. 

5.1 The EPU Effect on Tourism Correlations 

We investigate further the role of EPU in driving correlation dynamics by analyzing its indirect impact on cross-country 

tourism sectoral interdependence through the macro factors that drive it. In other words, we examine the issue of 

whether EPU affects the evolution of correlations not only directly but alsm0A7 1 34T

/E931s Tm
ence [(Fo)-5(u)3(g)4,  



20 
 

Table 6. The EPU effect on the macro drivers of tourism equicorrelations (eq. (10)). 

Macro effect→  ὊὟ  ὅὅὙ  ὛὅὙ  ὒὍὗ  ὋὖὙṥ  Ὁὅ  ὙὉ  
Macro variables→ ὉὖὟ ὠὛὝὕὢὢ  ὉὖὟ ὄὃὃ  ὉὖὟ ὓὕὠὉ  ὉὖὟ ὝὉὈ  ὉὖὟ ὋὖὙ  ὉὖὟ ὣὅίὰ  ὉὖὟ ὙὉὍὝ  

DE 0.0020ᶻᶻᶻ 0.0002ᶻᶻᶻ 0.0023ᶻᶻᶻ 0.0047ᶻᶻᶻ 0.0004ᶻᶻᶻ -0.0004ᶻ -0.0127ᶻᶻᶻ 

 (2.84) (2.80) (2.88) (4.10) (3.16) (-1.82) (-2.63) 

FR 0.0016ᶻ 0.0025ᶻᶻ 0.0016ᶻᶻᶻ 0.0028ᶻᶻᶻ 0.0003ᶻ  -0.0127ᶻᶻ 

 (1.89) (2.38) (3.43) (2.43) (1.66)  (-2.17) 

AT 0.0007ᶻᶻ 0.0001 0.0010ᶻ 0.0019ᶻᶻ 0.0001 -0.0002 -0.0012ᶻ 

 (2.03) (0.57) (1.70) (2.41) (0.67) (-1.08) (-1.66) 

BNL 0.0117ᶻᶻᶻ 0.0001 0.0078ᶻᶻ 0.0040ᶻᶻᶻ 0.0001ᶻ -0.0013 -0.0092 

 (3.44) (0.10) (2.34) (2.51) (1.66) (-1.28) (-1.31) 

UK 0.0025ᶻᶻ 0.0009ᶻ 0.0026ᶻᶻ 0.0050ᶻᶻᶻ 0.0004 -0.0021ᶻᶻ -0.0026ᶻ 

 (2.32) (1.65) (2.10) (3.28) (1.28) (-2.00) (-1.70) 

IRE 0.0014ᶻᶻᶻ 0.0002ᶻᶻ 0.0010ᶻ 0.0023ᶻᶻᶻ 0.0001 -0.0003ᶻ -0.0047 

 (3.24) (2.33) (1.69) (3.11) (1.14) (-1.70) (-1.07) 

IT 0.0115ᶻᶻᶻ 0.0010ᶻᶻ 0.0108ᶻᶻᶻ 0.0034ᶻᶻᶻ 0.0001 -0.0009 -0.0071ᶻ 

 (4.37) (2.15) (4.52) (3.00) (0.39) (-1.23) (-1.74) 

ES 0.0024ᶻᶻᶻ 0.0016ᶻᶻ 0.0017ᶻᶻ 0.0046ᶻᶻᶻ 0.0001 -0.0023ᶻᶻᶻ -0.0150ᶻᶻᶻ 

 (3.05) (2.02) (1.92) (3.59) (0.88) (-2.63) (-2.50) 

GR 0.0006ᶻ 0.0009ᶻ 0.0011ᶻ 0.0023ᶻᶻᶻ 0.0001 -0.0001 -0.0021ᶻᶻ 

 (1.89) (1.67) (1.67) (2.84) (0.60) (-0.65) (-2.25) 

SW 0.0008ᶻᶻᶻ 0.0001ᶻ 0.0003ᶻ 0.0011ᶻ 0.0002ᶻᶻᶻ -0.0002ᶻ -0.0008 

 (3.11) (1.75) (1.89) (1.85) (2.49) (-1.69) (-1.25) 

SC 0.0020ᶻᶻᶻ 0.0001 0.0005ᶻ 0.0026ᶻᶻᶻ 0.0002 -0.0001ᶻᶻ -0.0071ᶻ 

 (3.79) (1.12) (1.69) (2.85) (1.35) (-2.36) (-1.72) 

ALL 0.0026ᶻᶻᶻ 0.0012ᶻᶻ 0.0007ᶻᶻᶻ 0.0014ᶻ 0.0001ᶻ  -
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Table 7. The crisis effect on the macro drivers of tourism equicorrelations (eq. (11)). 

↓Macro effects ↓Macro variables DE FR AT 
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Table 8. 
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Table 9. The significant cases (over 12 total cases) of the crisis effect and the EPU indirect effect during crisis on the 

macro drivers of tourism equicorrelations (sum up of Tables 7 & 8). 

Macro effects → EPU FU CCR SCR LIQ GPR EC RE 

Panel A. The Crisis effect. 

GFC period 8 6 6 6 11 0 3 1 

first ESDC period 12 8 10 8 6 0 6 1 

COVID period 12 6 4 6 1 9 0 8 

Panel B. The EPU indirect effect during crisis. 

GFC period  9 7 5 12 9 4 1 

first ESDC period  8 10 8 11 7 11 1 

COVID period  9 3 6 1 9 0 7 

Notes: The table reports the number of significant coefficients for the crisis and EPU under crisis effect on each DECO macro 

factor displayed in Tables 7 & 8. 

 

6. Conclusions 

This study provides evidence on the determinants of financial integration in the case of a specific sector, namely the 

tourism industry, which is particularly vulnerable to exogenous shocks such as the recent Covid-19 pandemic. 

Specifically, the analysis sheds light on the macro determinants of the time-varying correlations among eleven 

European Travel & Leisure sectoral stock indices. Our evidence shows that cross-border tourism interlinkages are 

significantly affected by economic policy and financial uncertainty, credit and liquidity conditions, geopolitical risk, 

economic and real estate activity. These results are in line with the contagion literature and confirm the counter-

cyclical dynamics of tourism sectoral correlations, namely factors causing economic contrac
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Table A.3. Summary statistics of dynamic equicorrelation time series. 

 Mean Median Max Min Std.Dev. Skewness Kurtosis ADF 

DE 0.291 0.280 0.507 0.115 0.076 0.267 2.303 -2.666* 

FR 0.319 0.313 0.560 0.152 0.077 0.360 2.517 -3.385*** 

AT 0.140 0.133 0.319 0.034 0.049 0.535 2.771 -3.862*** 

BNL 0.156 0.147 0.511 -0.003 0.066 1.024 4.933 -5.535*** 

UK 0.325 0.319 0.579 0.122 0.075 0.255 2.658 -4.133*** 

IRE 0.226 0.223 0.471 0.079 0.058 0.462 3.395 -3.315*** 

IT 0.259 0.253 0.487 0.105 0.065 0.386 2.529 -4.026*** 

ES 0.285 0.276 0.479 0.133 0.061 0.454 2.428 -4.311*** 

GR 0.145 0.138 0.386 0.056 0.036 1.825 9.146 -5.961*** 

SW 0.183 0.171 0.355 0.051 0.058 0.585 2.805 -3.502*** 

SC 0.229 0.225 0.389 0.118 0.047 0.341 2.534 -5.182*** 

ALL 0.289 0.272 0.654 0.116 0.092 0.743 3.357 -4.329*** 
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Table A.5. The EPU effect on the macro drivers of tourism equicorrelations growth (Ўὅέὶὶ ). 

Macro effect→  ὊὟ  ὅὅὙ  ὛὅὙ  ὒὍὗ  ὋὖὙṥ  Ὁὅ  ὙὉ  


