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Spatial-Temporal Dynamics of Regional Spillover Effects in Seoul Office
Market Vacancies during the Covid-19 Pandemic
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Abstract
This study examines the dynamic interrelationships of office markets between Seoul and major regional areas
before and after the COVID-19 pandemic. Using quarterly office vacancy rate data for Seoul and five national
regions from the first quarter of 2013 to the second quarter of 2025, we employ a Vector Error Correction
Model (VECM). The main findings are as follows: First, the long run equilibrium relationship between the Seoul
office market and regional office markets persists both before and after the pandemic. Second, the spillover
structure of vacancy rate fluctuations changed markedly after the onset of the pandemic. Third, as
pandemic-induced shocks affected regions asymmetrically, the dynamic volatility linkage between the Seoul
office market and regional markets is reconfigured. Fourth, spillover effects from Seoul varied with physical
distance, with geographically proximate regions exhibiting shorter spillover lags. Fifth, shocks from Seoul
propagate to more distant regional office markets with a clear time delay. Overall, the findings suggest that
post-pandemic changes in social conditions and work environments have not strengthened independent
demand bases in regional office markets; rather, they have reinforced a structure in which regional dynamics
increasingly depend on fluctuations in Seoul’s office market. Based on these results, the study provides three
policy implications: regional office markets should develop demand bases tailored to local industrial
structures, vacancy risks in Seoul should be continuously monitored, and macro-level policy responses should
be coordinated across regions.
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Fig. 2. Trends in Office Vacancy Rates by Region
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Level Difference (1)
Variable

Max Min Mean S.D. Max Min Mean S.D.

Before Pandemic
Seoul 11.989 6.168 9.988 1.535 1.401 -2.127 0.121 0.760
GI 14.235 9.179 11.476 1.505 1.576 -1.580 -0.073 0.821
ccC 20.582 11.230 17.066 2.536 2.153 -4.414 0.332 1.296
GW 21.807 13.072 17.329 1.924 2.607 -4.308 0.163 1.662
GS 19.075 9.595 14.957 2.751 1.575 -2.701 0.344 0.830
HJ 18.858 11.641 14.022 1.970 1.500 -2.426 0.206 0.808

After Pandemic
Seoul 9.074 4.987 6.781 1.394 0.498 -0.624 -0.171 0.302
GI 13.934 8.574 11.953 1.425 1.246 -2.001 0.187 0.744
ccC 22.960 18.384 20.603 1.524 3.163 -2.290 -0.074 1.085
GW 26.614 18.809 22.702 2.318 4.413 -2.088 0.233 1.603
GS 19.500 16.515 17.830 1.027 0.397 -0.737 -0.135 0.311
HJ 16.563 14.647 15.649 0.640 1.601 -1.068 -0.042 0.625

Note: S.D.=Standard Deviation
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Table 3. Unit Root Test Result
ADF PP
Period Region
Level Difference (1) Level Difference (1)
Seoul -2.765 -4.722% -2.783 -4.762*
GI -0.202 -3.889* -0.937 -7.831*
Before Pandemic cC -1.980 -4.667* -1.959 -4.656*
(2013.1Q~2019.4Q) GW -3.164* -5.182* -3.241* -5.182*
GS -1.422 -4.623* -1.439 -4.667*
HJ -2.336 -4.867* -2.320 -4.897*
Seoul -0.486 -4.640* -0.429 -4.671*
GI -2.687 -3.723* -2.687 -3.723*
After Pandemic cC -1.633 -4.614* -1.841 -4.608*
(2020.1Q~2025.2Q) GW -1.979 -4.201* -2.014 -4.201*
GS -1.224 -3.810* -1.238 -5.577*
HJ -0.634 -7.502* -2.493 -3.636*

Note: P<0.05(*)
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Table 4. Lag Order Test Result

Period Lag LR FPE AlC SC HQ
0 NA 6.168 18.846 19.137 18.930
Before Pandemic 1 146.362 0.048 13.912 15.945* 14.498
2 51.399* 0.025* 12.728* 16.502 13.815%
0 NA 0.442 16.210 16.508 16.274
After Pandemic
1 120.048* 0.003* 11.063* 13.152% 11.517*

Note 1: P<0.05(*)

Note 2: LR, likelihood ratio; FPE, final prediction error; AIC, Akaike information criterion; SC, Schwarz criterion; HQ,

Hannan-Quinn criterion; NA, not available.

Table 5. Johansen’s Cointegration Test Result

Period Hypothesized No. of CE(s) Trace Statistic Max-eigenvalue Statistic
None 220.022* 97.502*
Atmost 1 122.519* 45.559*
At most 2 76.961* 37.058*
Before Pandemic
At most 3 39.903* 27.011*
At most 4 12.892 10.367
At most 5 2.526 2.526
None 257.150* 107.863*
At most 1 149.286* 72.210*
At most 2 77.077* 40.591
After Pandemic
At most 3 36.486* 19.552
At most 4 16.934* 10.709
At most 5 6.225% 6.225*

Note: P<0.05(*)
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Table 6. Granger Causality Test Result

sl Before. After .
Pandemic Pandemic
Seoul > GI 0.4487 0.969
GI > Seoul 0.0001 0.592
Seoul > CC 0.2951 0.000
CC > Seoul 0.5072 0.871
Seoul > GW 0.3063 0.969
GW > Seoul 0.0883 0.622
Seoul > GS 0.0531 0.385
GS > Seoul 0.4482 0.299
Seoul ~> HJ 0.2807 0.028
HJ > Seoul 0.3882 0.653

Note: Statistically significant results at the 10% level
are marked in bold
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Note: The x-axis represents periods after the shock, and the y-axis represents changes in the response variable
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Fig. 3. Impulse Response Analysis Result
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Table 7. Cholesky Decomposition Analysis Result (Unit: %)
Period GI cc GW GS H]J Seoul
Before Pandemic
1 4.573 0.372 30.628 0.496 0.106 63.825
2 5.263 8.318 27.312 1.885 6.593 50.629
3 7.346 20.786 20.123 1.672 7.600 42.473
4 6.725 36.001 12.101 2.335 13.289 29.549
5 14.462 24.768 13.294 7.122 22.693 17.662
6 19.638 18.296 17.861 9.892 21.767 12.545
7 26.033 13.893 19.892 11.138 19.392 9.653
8 27.112 12.271 22.277 11.317 18.564 8.460

After Pandemic

1 31.789 22.427 0.295 4.731 5.699 100

2 11.174 17.701 0.167 6.656 4.251 96.087
3 9.735 9.245 1.743 12.704 12.189 96.919
4 8.405 4.871 1.358 36.718 19.585 97.161
5 7.627 2.815 3.482 43.196 22.806 96.641
6 7.666 2.313 3.833 40.536 24.427 96.741
7 7.344 2.141 3.704 40.153 24.862 96.865
8 6.800 1.875 3.642 41.848 25.845 97.058
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