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ARTICLE

COVID-19 pandemic, vaccination and household expenditures: regional evidence 
from Turkish credit card data
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Banking & Finance, School of Management, University of St Andrews, St Andrews, Fife, UK; cCentral Bank of the Republic of Türkiye, Banking 
and Financial Institutions Department, Ümraniye, İstanbul, Türkiye

ABSTRACT
The COVID-19 pandemic induced a volatile pattern in household expenditures on a global scale. In 
this study, we analyse the mitigating effect of vaccination trends on pandemic-related depression in 
expenditures by exploiting province-level high-frequency credit and debit card data from a large 
emerging market, Türkiye. The baseline analysis confirms the moderating role of widespread 
vaccination with respect to consumption tendencies. Our baseline findings are validated by 
a myriad of robustness checks. Moreover, we show that this effect on pandemic-household expen-
ditures nexus is stronger for provinces with a higher share of services industries in total value-added.
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I. Introduction

The COVID-19 outbreak influenced economic 
activity, global trade volume, supply–chain rela-
tionships, labour market conditions and con-
sumption tendencies worldwide (Chronopoulos, 
Lukas, and Wilson 2020; Bauer and Weber  
2021). Among other factors, mobility restric-
tions and the deterioration in consumer confi-
dence and income emerge as the main 
determinants of the slowdown in expenditures. 
Prior works quantify the regional pandemic- 
related negative effect (via the number of 
cases) on household spending together with 
amplified saving behaviour (Baker et al. 2020).

With the vaccination rollout in 2021, the eco-
nomic activity has begun to pick up gradually at the 
global scale, mainly on the back of improving con-
sumer confidence and declining uncertainty. 
However, the empirical attempts for the link 
between health policies and expenditures during 
the pandemic remain relatively scarce. Focusing 
on a cross-country sample, Furceri, Jimenez, and 
Kothari (2021) document that the rise in vaccina-
tion and rebounded economic activity are coin-
cided, without direct conclusions regarding 

consumer spending. We aim to investigate how 
the relationship between outbreak and expendi-
tures is contingent on vaccination rollout.

Ballantine, Zafar, and Parsons (2014), Forbes 
(2017), and Yuen et al. (2020) show that parti-
cular events increasing uncertainty such as nat-
ural disasters and healthcare crises change 
consumer behaviour. In this sense, COVID-19 
intensified consumer uncertainty, especially 
before the availability of vaccines. In addition 
to psychological factors, consumption patterns 
deteriorated more during the pandemic period 
because of self-isolation and social distancing 
practices. There are some recent studies analys-
ing the negative effect of COVID-19 on private 
consumption (Baker et al. 2020; Hodbod et al.  
2021; Chen, Qian, and Wen 2021) and the rele-
vant channels influencing consumption beha-
viour (Horvath, Kay, and Wix 2021).

In this article, we analyse whether the regional 
household spending in Türkiye (as a prominent 
emerging market economy) elevated following the 
widespread vaccination containing uncertainties, 
improving consumer confidence and facilitating 
mobility of individuals. For this purpose, we use 
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a confidential dataset monitoring credit/debit card 
spending of Turkish households at the provincial 
level by following an empirical design akin to panel 
fixed effects approach.1 Our results suggest that 
advances in the vaccination programme lead to 
a statistically stronger moderating impact on 
household expenditures for provinces in which 
services sector concentration is relatively higher.

We aim to make contributions to the prior litera-
ture on two fronts. First, we provide new empirical 
evidence supporting the negative association between 
the intensity COVID-19 infection and provincial con-
sumer spending, specifically for the emerging country 
context. Second, our findings add to the already lim-
ited strand of the literature regarding the link between 
the health policies (through vaccination programmes) 
and household expenditures, particularly emphasiz-
ing the channel of service industry concentration of 
the regional economic activity.

II. Data

The household spending with credit/debit cards is 
monitored by the confidential database which is 
accessed via Interbank Card Center (ICC). It pro-
vides provincial information aggregated at the 
NUTS-3 level corresponding to 81 localities (of 
Türkiye) at the weekly frequency (see Online 
Appendix for the geographical distribution). 
Moreover, we collect additional spatial information 
from the FinTurk database, maintained by the 
Banking Regulation and Supervision Agency of 
Türkiye (BRSA). Discrepancies in the volume of 
card expenditures across provinces might be mis-
leading to assess consumption tendencies in the case 
of high level of geographical disparities regarding 
financial inclusion and development which is widely 
observed in emerging markets (including Türkiye) 
(Takmaz, Sarı, and Alataş 2022). Therefore, regional 
figures at NUTS-3 level for total loans and consumer 
loans are compiled to transform card spending 
volume into ratio forms as a percentage of general 
financial intermediation activities based on total and 
consumer credits. To compose our empirical design, 
we further collect provincial statistics for the 
COVID-19 infections and vaccination rates from 
the Ministry of Health database including the first 

and second doses of jabs administered and COVID- 
19 cases. As the control variable, we also assemble 
time-varying provincial indicator regarding macro-
economic and financial conditions. In this context, 
due to data limitations at weekly frequency, we 
follow an alternative approach by utilizing the 
Google Trends web search data.

The post-treatment period is determined based 
on the launch of a widespread vaccination pro-
gramme in Türkiye as well as the data availability 
for provincial vaccination trends. Thus, the post- 
treatment phase is composed of a 29-week-long 
interval between February and September 2021. To 
achieve a clean identification of household expendi-
ture dynamics negating any influence from pan-
demic and vaccination, for the pre-treatment 
episode, we take time interval with a similar dura-
tion (29 weeks) ending just before the emergence of 
the first confirmed COVID-19 case in Türkiye. Due 
to this criterion, our pre-treatment phase covers the 
interval between August 2019 and March 2020. 
Overall, our sample includes 81 provinces with 
4698 province-week observations.

III. Methodology

The baseline model is defined as follows: 

Card Expendituresit ¼ β1Covidit
þ β2 Coviditð Þx Vaccinationitð Þ

þ γ Sentimentit þ δi þ θt þ εit

(1) 

where CardExpenditures describes the household 
spending in province i at timet. Multiple depen-
dent variables are constructed by dividing 
spending with total loans (CardExpenditures1) 
and consumer loans (CardExpenditures2), 
respectively. Covid displays the weekly number 
of new infections during the post-treatment per-
iod, while it takes the value of zero throughout 
the pre-treatment period. Vaccination governs 
the treatment assignment as it follows the 
cumulative COVID-19 vaccination rate in the 
form of FirstDose and SecondDose, seperately. 
The main coefficient of interest (β2) is related 
to the interaction term, CovidxVaccination, 
quantifying the potential mitigating effect of 

1In Online Appendix, we also utilize synthetic control method.
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vaccination on the outbreak–spending relation-
ship. Province (δi) and week (θt) fixed effects 
control for province-level static heterogeneities 
and time-varying seasonal forces. A province- 
level index (Sentiment) is also added to account 
for financial/economic outlook at high fre-
quency. SEs are clustered at the province-level. 
Variable definitions and summary statistics are 
provided in Online Appendix.

IV. Results

In Table 1, the variable Covid is attached with 
a negative sign indicating that household expendi-
tures decline significantly due to rising infection 
rates. Interaction terms contain positive coeffi-
cients documenting that increasing vaccination 
rates significantly mitigate the negative influence 
of pandemic on household spending. This finding 
is intact for different definitions of dependent vari-
ables as well as for both doses of vaccinations. 
Overall, our findings validate that the infections 
are negatively related to card expenditures, whereas 
the advancement of vaccination opportunities alle-
viates this economic externality of health crisis. 
Our baseline results are supported by a myriad of 
robustness checks, sensitivity tests and additional 
analyses as presented in Online Appendix.

In the following step, we attempt to perform 
a cross-sectional analysis for the underlying 
mechanism. We disentangle the provinces with 
a high and low share of services industries based 
on province-level value-added measured by GDP 
by using data describing the orientation of pro-
vinces towards services-related sectors (collected 

from Turkish Statistical Institute). In detail, we 
aggregate the economic value creation for sectors 
like wholesale trade, transportation, hotel & 
accommodation and restaurant business. We nor-
malize and average the sum by total value creation 
within a particular province. The classification of 
provinces into ‘high’ and ‘low’ service industry- 
orientation is performed according to the median 
threshold value. Then, we repeat baseline estima-
tions separately for two province groups. The mod-
erating influence of vaccination program on 
pandemic-household expenditures nexus is stron-
ger for provinces with a higher share of the services 
sector in total economic activity (Table 2).

V. Conclusion

This article contributes to the literature by provid-
ing evidence on the mitigating effect of vaccination 
on the negative impact of the COVID-19 pan-
demic, with a focus on the channel of service sector 
concentration of the regional economic activity. 
The COVID-19 pandemic has resulted in 
a significant decrease in household expenditures. 
We identify the effect of vaccination on household 
expenditures using the province-level data from 
a large emerging economy, Türkiye. Using high- 
frequency credit and debit card data at the pro-
vince-level and panel fixed effect method, we show 
that household spending is more robust in cities 
with higher vaccination rates. Additionally, given 
that the pandemic has greater repercussions on the 
services sector, vaccination has a stronger impact 
on economic activity for provinces with a higher 
share of the services sector.

Table 1. Baseline estimations.
(1) (2) (3) (4)

Card 
Expenditures 1

Card 
Expenditures 1

Card 
Expenditures 2

Card 
Expenditures 2

Covid −0.3940** −0.3676*** −1.6155*** −1.2923***
(0.1805) (0.1133) (0.5064) (0.3272)

Covid × First Dose 0.0766** 0.2639***
(0.0296) (0.0813)

Covid × Second Dose 0.0813*** 0.2344***
(0.0192) (0.0545)

Province Sentiment Yes Yes Yes Yes
Province FE Yes Yes Yes Yes
Week FE Yes Yes Yes Yes
Observations 4,698 4,698 4,698 4,698
Adjusted R-squared 0.826 0.827 0.853 0.854

***, ** and * represent statistical significance at 1%, 5% and 10% levels, respectively. SEs clustered at province level are reported in 
parentheses.
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