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Abstract

This paper provides empirical insight into the impact of the COVID-19
pandemic on the consumer price index (CPI) using a difference-in-difference
approach. Using monthly panel data for eight CPI categories for China
and considering two specifications (i.e., the average effect and month-by-
month effect), we reveal that the pandemic had a persistent negative impact
on housing and daily consumables, whereas no evidence was found for a
strong effect on health care. Regarding education, culture, and recreation,
the pandemic mainly had a persistent positive effect over the initial months
of the pandemic and then a negative effect for several months. In addition,
the pandemic could have a positive effect on food, tobacco, and liquor,
while it may have a persistent negative impact on clothing, transport,
and communications. Furthermore, there could be a positive effect, which
has increased slightly since the pandemic outbreak, on other articles and

services.
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1 Introduction

The consumer price index (CPI) recently became one of the most
important macroeconomic indicators to measure changes over time in
the price level of consumer goods and services purchased by a country’s
residents. As we know, the unexpected disaster of the COVID-19 pandemic
fundamentally impacts every facet of our existence by wreaking havoc in
health-care systems, leading to a massive death toll and causing profound
socioeconomic disruption. Unsurprisingly, the prices of a broad range of
commodities are also affected.

There is no doubt that consumer prices affect people’s livelihoods
and that fluctuations in prices directly affect residential consumption and
manufacturers’ production. Hence, it is imperative to explore the impact of
the pandemic on the prices of goods and services systematically, which will
offer policymakers new insights into how to best combat the deleterious
effects of the pandemic.

A large number of studies explore this topic. Specifically, quite a few
studies focus on how COVID-19 affected the general price level of goods and
services in different countries (e.g., Reinsdorf, 2020; Kouvavas et al., 2020;
Cavallo, 2020; Yan and Qian, 2020; Mohsin et al, 2021; Mendez-Carbajo, 2021;
CEPAL, 2021; Laskowski et al., 2022). Furthermore, some studies only focus
on the impact of the pandemic on the prices of food (e.g., Mead et al., 2020;
Leone et al., 2020; Coluccia et al, 2021), alcohol (e.g., Castaldelli-Maia et al.,
2021), and agriculture (e.g., Ramakumar, 2020; Pu and Zhong, 2020; Siche,
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2020). However, these studies are primarily descriptive in nature. In addition,
there are some studies that analyze the impact of the pandemic on prices
by statistical modeling. For example, Ho et al. (2021) and Aliefendioglu et al.
(2021) analyze the impact of the pandemic on housing and transport prices
using a multivariate linear regression model and nonlinear autoregressive
distributed lag model, respectively. Liu and Rabinowitz (2021) applies a
regression discontinuity design to characterize the immediate impacts of the
pandemic on retail prices of dairy products in the United States. Lusk et al.
(2021) uses a multivariate linear regression model to analyze beef and pork
marketing margins and price spreads during the pandemic. Hillen (2021) and
Bairagi et al. (2022) analyze the impact of the COVID-19 on food prices using
a logit model and a reduced-form of inverse demand function, respectively.
However, these studies do not separate out other factors that also affect the
CPI, such as holidays or festivals. Although Amare et al. (2020), Akter (2020),
Cakir et al. (2021), Clair (2021), among others, separate other factors that
also affect the CPI of food, health-care, and housing prices, but they do not
consider the dynamic features of the impact of the pandemic on prices.

Hence, we empirically analyze the impact of the COVID-19 pandemic
on the different subindices of the CPI to address the limitations mentioned
above. Note that three studies are similar to ours (i.e., Zhang et al, 2020,
Chen et al, 2021 and Uche et al, 2021), but they only focus on health-care
services and food supplies, whereas we also consider other commodities and
services.

Specifically, the innovations of our paper are threefold. First, our data
are comprehensive. We collected a monthly CPI dataset of 31 provinces in
China over a 24-month span between September 2018 and August 2020. This
dataset comprises eight CPI categories: food, tobacco, and liquor; clothing;

housing; daily consumables; transport and communications; education,
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culture, and recreation; health care; and other articles and services.

Second, the assessment of the consequences of the COVID-19 pandemic
presents an empirical challenge because a simple pre- versus postpandemic
comparison of CPI values, for example, will not adequately capture the effect
of the pandemic when CPI changes are subject to inherent temporal trends.
Therefore, we adopt the difference-in-difference (DID) method to capture the
impact of the pandemic on the CPI. We regard the dataset from September
2019 to August 2020, which is a 12-month span and includes the onset of the
COVID-19 pandemic, as the experiment group. To construct the missing
counterfactuals depicting the CPI changes in the absence of the pandemic,
we rely on the changes in the outcomes of the same set of the CPI categories
observed during a 12-month span that closely resembles the experiment
group from one year earlier. This feature renders the same set of the CPI
that is observed from September 2018 to August 2019 as a suitable control
group for the purposes of our analysis. For more details, see Section 2.

Third, to measure the impact of the pandemic on the eight CPI
categories, we consider two specifications. We first consider the average
effect of the pandemic on the CPI, that is, the impact on the CPI because of
the outbreak of COVID-19. We then measure the dynamics of the effect on
the CPI over a period of time. The pace of the spread of the virus has varied
over time and, moreover, after the onset of the pandemic, some shops and
restaurants introduced certain measures, such as socially distanced dining
and measuring temperatures, to cope with the pandemic. Hence, the effect of
the pandemic may vary from month to month.

The contribution of our paper is that we provide a more in-depth
analysis of the impact of the COVID-19 pandemic on the CPI, obtain more
definitive conclusions, and offer a deeper insight into policymaking using

the monthly panel data of the eight CPI categories in China. In addition,
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our empirical framework provides a valuable reference for other similar
studies. The empirical results indicate that from January to August 2020,
the pandemic had a persistent negative impact on housing and daily
consumables, whereas no evidence was found for a strong effect on health
care prices. Regarding education, culture, and recreation, the pandemic
mainly had a persistent positive effect on the price from January to June and
then a negative effect for the next two months. In addition, the pandemic
could have a persistent positive effect on the price of food, tobacco, and
liquor from January to March and then a negative effect over the following
several months, while it may have a persistent negative impact on clothing
and transport and communications prices after January. Moreover, there
could be a mild strengthening of the positive effect on the price of other
articles and services following the outbreak of the pandemic.

The rest of the paper is organized as follows. Section 2 provides a
detailed description of our data. Section 3 develops our empirical approach.

Section 4 presents and discusses the results. The final section concludes.

2 Data

The source of our data is the China Economic Information Network
Statistics Database”. We select the monthly CPI dataset for 31 provinces in
China over a 24-month span between September 2018 and August 2020. This
dataset comprises eight CPI categories: food, tobacco, and liquor; clothing;
housing; daily consumables; transport and communications; education,
culture, and recreation; health care; and other articles and services.

The first instance of pneumonia of unknown cause in China was officially

1) See https://db.ceicn/
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registered on December 8, 2019. The first virus strain was successfully
isolated on January 7, 2020 and medical professionals confirmed that the
pathogen was a new type of coronavirus. On January 23, 2020, China’s
central government imposed a lockdown in Wuhan and other cities in
Hubei Province in an effort to put the center of the COVID-19 outbreak into
quarantine. This was an extremely critical point in time. In addition, although
the first case was reported on December 8, 2019, most people did not realize
the seriousness of this unknown virus during this month. Considering these
points, we regard January 2020 as when the COVID-19 pandemic began in
China.

We split this dataset into two contiguous, nonoverlapping 12-month
subperiods. The first subperiod from September 2019 to August 2020
includes the onset of the COVID-19 pandemic in January 2020. We refer
to this subperiod as the experiment group. The second subperiod from
September 2018 and August 2019 covers the exact same number of months
as the experiment group but begins one year earlier when the CPI of each
province was not subject to any noteworthy shocks or legislative changes.
We refer to this second subperiod as the control group. As we clarify in the
next section, the two-group structure of our data allows the estimation of the
effect of the COVID-19 pandemic on CPL

Table 1 presents the basic descriptive statistics for the CPI data that
we use in the analysis for both the experiment group (part A) and control
group (part B). In the experiment group, from September 2019 to December
2019 (part A1), the mean price and standard deviation of food, tobacco,
and liquor are clearly much higher than those for the other CPI categories;
therefore, food, tobacco, and liquor prices experienced large fluctuations over
this time, which continued from January 2020 to August 2020 (part A2).

Moreover, the standard deviations of some CPI categories, such as transport
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and communications, increased after the outbreak of the pandemic outbreak,
which suggests that the pandemic could affect the prices of these items.
Nevertheless, in the control group, the means and standard deviations of
the eight CPI categories are all similar in the pre-January and post-January

periods. In addition, the results for part B1 are similar to that of part B2.

3 Empirical approach

Two simple approaches can be used to examine the consequences of
the pandemic on the different CPI categories. One approach is to compare
the value of the CPI after January with the value prior to January in the
experiment group, that is, by contrasting the means in part A2 with part
A1 of Table 1. However, this approach does not separate out other factors
that also affect the CPI. For instance, the post-January period subsumes
the holiday season in January and February, when the CPI naturally rises
every year. Therefore, a post-January versus pre-January comparison
alone would unlikely yield a compelling estimate for the effect of the
pandemic. Alternatively, one might contrast the post-January outcomes in
the experiment group with the post-January outcomes in the control group,
that is, by comparing the mean for the outcomes in part A2 and part B2
of Table 1. However, the comparison of the post-January outcomes in the
experiment group with the post-January outcomes in the control group
does not address the concern that the experiment and control groups differ
in unobserved ways, which confounds the estimate of the effect of the
pandemic (see Castelliano et al., 2021).

To address the deficiencies inherent in the two simple approaches
described above, we use a DID approach and exploit the exogenous nature of

the pandemic to analyze its impact on the CPI First, we posit the following
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general model:

Ygroup,it = /80 + 51p05t X group + ﬁ2g7”0up + u; + )\t + €group,it, ( 1)

where group is equal to 1 if the observation is from the experiment group
and 0 if it is from the control group, ¢ refers to the i-th province, f means the
month (from September to August in the following year), ¥, represents
the eight CPI categories, which are listed in the first column in Table 1, post
is a dummy variable equal to 1 if the observation is from January or later,
u; is the individual fixed effect, which absorbs the time-invariant impact on
explained variables, A, is the month fixed effect, which absorbs the time-
varying common trend of all units over time, €, denotes the error term.
The coefficient of interest in the regression equation (1) is £, and it
denotes a DID estimate of the impact of the COVID-19 pandemic on the CPL
Table 2 presents the rationale of the DID estimation by (1). Specifically,
the expected value of the CPI before January in the experiment group is
Bot B2tu+A,, in accordance with (1), whereas after January it becomes
Bot B+ Batu+1,,. Hence, the difference, f,+(4,, — A,.), captures the
difference between the post-January and pre-January changes in the CPI in
the experiment group. However, we can not observe the post-January CPI
for the case where no pandemic began in 2020. To construct a pertinent
counterfactual, we use the changes, 4,,; — 4,., between the post- and pre-
January CPI in the control group. By subtracting ,,, — 4,, from B+ A, = A4
that is, f,, provides a DID estimate of the effect of the pandemic on the CPL
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Table 2: DID estimate of the COVID-19 pandemic

pre-Jan. post-Jan. difference

Experiment group
(Sep.2019-Aug.2020)
Control group
(SE‘}')QOlS*Aqu()lg) /30 + u; + )\pre [7)0 +u; + /\pnst /\pnsf, - )\pre

difference B2 51+ Bo B1

/jU + 62 +u; + )\pre /30 + 31 + ﬂ2 + u; + )\posf, /31 + )\post - )\pre

The estimate of f, based on (1) is informative of the average effect
of the pandemic on the eight CPI categories. To gain further insight into
whether, and if so how, the effect of the pandemic has varied over time, we

estimate the following specification:

Ygroup,it = B0 + Z Oymonthy X group 4 O2group + ui + At + €group,it,  (2)
t
where month, is a dummy equal to 1 if the observation is from a specific
month ¢ from the 9 months from December to August in the following year.
We omit December and use this month to compare all the month-by-month
effects. €, is the error term. The remaining elements of the equation (2)
are as defined in (1).

Note that in this study we estimate all models using OLS. Considering
there could be a serial correlation in the error terms, then the cluster-robust
standard errors (i.e., the robust standard errors clustered at the level of
provinces, see Cameron and Miller, 2015) could be an alternative. But this
standard errors, as Cameron and Miller (2015) and Greene (2018) mentioned,
have a downward bias when the number of clusters (i.e., the number of
provinces) is small. Since there are only 31 provinces in this study, which
means that the number of clusters is small, it is hard to say that the cluster-
robust standard errors are better than usual standrad errors. In this study
we base inference on a larger one of two standard errors for a conservative

inference and these two standard errors are presented in all tables.
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If the CPI in the control group we chose can serve as a good control
group for the CPI in the experiment group, then the change in CPI should
be the same for both groups in the absence of the pandemic (i.e., two groups
have parallel trends). We present the temporal evolution of the cross-
sectional mean of the monthly CPI of 31 provinces from September 2019
to August 2020 (experiment group) and from September 2018 to August
2019 (control group) in Figure 1. In the figure, some CPI categories prior to
January in the experiment and control groups exhibit comovement, which
seems to indicate that the parallel trends assumption could be apt. To
judge this better, we carry out two simple DID regressions as placebo tests.
Specifically, for the first regression, we divide the dataset from September
to December in the experiment and control groups into two subperiods.
The first subperiod is from September to October and the second is from
November to December. Then for these two subperiods, we use the equation

(3) to estimate b,.

Ygroup,it = bo + b1post™ x group + bagroup + u; + At + Egroup,it, (3)

where post* is equal to 1 if the observation is from the second subperiod
(i.e., November and December) and 0 if it is from the first subperiod (ie.,
September and October), &,,,,,; is the error term, and the remaining
elements are as defined in (1). The estimate of b, for each CPI is listed
in Table 3. As for housing, daily consumables, education, culture, and
recreation, and health care, the point estimates of b, are statistically non-
significant, which means that the parallel trends assumption probably hold in
our context for these four CPI categories. However, the results of the other
CPI are statistically significant, which indicates that the control group we

selected for these CPI categories could not serve as a good control group (ie.,
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the parallel trends assumption could not be apposite).

Now we consider the second DID regression as follows:

Ygroup,it = Po + Z dsmonth; x group + gagroup + ui + At + Ngroup,it, (4)
t

where month; is a dummy equal to 1 if the observation is from a specific
month ¢ from the 12 months from September to August in the following
year. We omit December and use this month to compare the results of the
other months. #,,,,,: is the error term. The remaining explanatory variables
of expression (4) are as defined in (1). Figure 2 shows the point estimates of
¢, and corresponding 95% confidence intervals based on a larger one of two
standard errors for the eight CPI categories. For housing, daily consumables,
education, culture, and recreation, and health care, all piont estimates
prior to December are statistically non-significant, which means that the
parallel trends assumption probably hold for these four CPI; in addition,
there are some statistically significant results after December for housing,
daily consumables, education, culture, and recreation, which indicates that
the pandemic is likely to have an evident impact on these CPI. As for the
remaining CPI, some estimation results prior to December are statistically
significant, which means that the parallel trends assumption could not hold
for these CPL

Combining the results of two placebo tests, we believe that the parallel
trends assumption seems an apposite one to make for housing, daily
consumables, education, culture, and recreation, and health care. Hence, the
results of the subsequent analysis for these four CPI categories are likely to
be more convincing than for the remaining CPI. However, the reader should

keep in mind that the parallel trends assumption is inherently untestable.
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Table 3: The point estimates of b, for the eight CPI categories

CPI  Food, tobacco, and liquor  Clothing Housing Daily consumables
3.5623*** —0.6274*** —0.1226 —0.1733

by (0.4473) (0.1991) (0.1244) (0.1242)

(0.2192) (0.1556) (0.0839) (0.0488)

CPI Transpo?t agd Education, .culture, Health care Other ar.ticles
communications and recreation and services
1.4585*** 0.0697 —0.0972 —1.1540%**

by (0.1484) (0.1858) (0.3187) (0.1816)

(0.1053) (0.1389) (0.0746) (0.1203)

Notes: (a) we estimate by in the regression equation, ygroup,it = bo + b1post™ X group+ bagroup+u; +
At + Egroup,it, using 248 observations for each CPI. (b) *** ** and * denote statistical significance at
the 1%, 5%, and 10% levels, respectively. The usual standard errors and the cluster-robust standard
errors of by are in the first and second parenthesis, respectively. We base inference on a larger one of
two standard errors for a conservative inference.
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Figure 1: Temporal evolution of the cross-sectional mean of the monthly CPI of 31
provinces in the experiment group (Sep.2019-Aug.2020) and control group (Sep.2018-
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Figure 2: (1) The point estimates and corresponding 95% confidence intervals (based
on a larger one of two standard errors) of ¢, for the eight CPI categories. (2) We
estimate ¢; in the regression, Ygroup,it = G0 + >, prmonth; x group + ¢agroup +
Ui + At + Ngroup,it, Using 744 observations for each CPL
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4 Results

In this section, we present the average and month-by-month effects of the
COVID-19 pandemic on the eight CPI categories and provide some possible
explanations for this.

The second column in Table 4 presents the estimation results of
the average effect (f;) of the pandemic on different CPI categories. The
pandemic has a negative impact that is statistically significant on clothing,
housing, daily consumables, transport and communications prices, while it
does not have a significant effect on the remaining CPI categories.

The results from the third column to the last column in Table 4 show
the estimates of the month-by-month effect (6,) from January 2020 to
August 2020. For each CPI, apart from health care, most of the estimation
results of f, are statistically significant, which indicates that the pandemic
has a significant effect on these CPI. To better show the dynamic trend of
the month-by-month effect, each part of Figure 3 summarizes the results
for a specific CPI category. Note that the omitted (comparison) month is
December, which is the month immediately preceding the onset of the
pandemic.

For food, tobacco, and liquor, part (a) shows that the pandemic has a
persistent positive effect on the price in January, February, and March and
then has a negative effect over the following several months. The offset
positive and negative effects of the pandemic during different periods
could explain the statistical non-significance of the estimation result of the
average effect. These commodities, generally speaking, are necessities, hence
the pandemic can not significantly affect people’s demands. However, the
supply of these goods can be affected by the pandemic because many stores

and manufacturers are asked to be closed during the initial months of the
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pandemic. Hence, the demand can exceed the supply, which means that the
price probably increases. But the supply recovers gradually as the pandemic
eases, which means that the price could decrease. This provides a possible
explanation for the dynamic effect of the pandemic.

Parts (b), (c), and (d) present that the pandemic has had a persistent
negative effect on clothing, housing, and daily consumables prices since
January and this negative effect is also reflected by the negative estimation
results of the average effect. We believe that these commodities can not be
purchased frequently for a short period of time except for some necessary
expenses (e.g., water or electricity bills). In addition, people are likely to
reduce the consumption of these goods because of falling incomes and rising
unemployment risks. Hence, declining demand for these goods during the
pandemic is a possible reason for falling prices.

Part (e) traces out the month-by-month effect of the pandemic on
transport and communications prices. There is a positive effect in January
and then a persistent negative effect over the following several months. The
persistent negative effect from February to August exceeds the positive
effect in January such that on the whole the pandemic has a negative effect
on the prices, which is the same as the negative estimation result of the
average effect. Many people are eager to return home because of the panic
caused by the pandemic outbreak, which is likely to be responsible for a
temporary rise in the price in January. Then the government asked people
not to go out or travel unless necessary in order to prevent the spread of
the pandemic, which could be a factor for a persistent drop in the price after
February. As the pandemic eases gradually, people can go outside or travel
freely, which provides a possible explanation for a persistent drop in the
negative effect after May.

For education, culture, and recreation, part (f) presents that the
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pandemic mainly has a positive effect on the price of these commodities from
January to June and then has a persistent negative effect over the following
two months. The offset positive and negative effects of the pandemic
during different periods could explain the statistical non-significance of the
estimation result of the average effect. The decreased supply of these goods
because many stores are asked to stop operations or shorten business hours
could be responsible for the price increase during the initial months of the
pandemic. The supply recovers gradually as the pandemic eases, which
could lead to a drop in the price.

Part (g) shows that the month-by-month effect of the pandemic on health
care is statistically non-significant, which is the same as that of the average
effect. A possible reason is that, in China, the government controls the prices
of most drugs and medical facilities, which means that the pandemic could
not have a significant impact on their prices.

Part (h) reveals that the pandemic has had a persistent positive effect
on other articles and services since January and this positive effect is also
reflected by the positive estimation result of the average effect. Considering
other articles and services mainly include insurance, beauty salons, jewelry,
watches, and bags, we believe that people are likely to increase the demand
for insurance out of concern for the uncertainty in the future caused by the

pandemic, which is a possible factor for the price rise.
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Figure 3: (1) The point estimates and corresponding 95% confidence intervals (based
on a larger one of two standard errors) of 0, for the eight CPI categories. (2) We
estimate 6; in the regression, Ygroup,it = 0o+, Oymonthy x group + Osgroup +u; +
At + €group,it, using 558 observations for each CPI.
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5 Conclusion

In this paper, we used a DID approach and a monthly panel for eight
CPI categories in 31 provinces of China over a 24-month period between
September 2018 and August 2020 to provide empirical insights into the
consequences of the COVID-19 pandemic for the CPL

The empirical results indicated that from January to August 2020,
the pandemic had a persistent negative impact on housing and daily
consumables, whereas no evidence was found for a strong effect on health
care prices. Regarding education, culture, and recreation, the pandemic
mainly had a persistent positive effect on the price from January to June and
then a negative effect for the next two months. In addition, the pandemic
could have a persistent positive effect on the price of food, tobacco, and
liquor from January to March and then a negative effect over the following
several months, while it may have a persistent negative impact on clothing
and transport and communications prices after January. Moreover, there
could be a mild strengthening of the positive effect on the price of other
articles and services following the outbreak of the pandemic. Therefore,
the government should implement certain measures, such as some type of
fiscal stimulus, to increase the demand for housing and daily consumables
so that their prices can recover to normal levels. Furthermore, it may be
appropriate for the government to stimulate consumer demand for clothing
and to allow more stores or manufacturers to open to increase the supply of

other articles and services.

References

Akter, S., 2020. The impact of covid-19 related ‘stay-at-home’ restrictions on



208 o R % T3E 4w

food prices in europe: findings from a preliminary analysis. Food Security
12, 719-725.

Aliefendioglu, Y., Tanrivermis, H., Salami, M.A., 2021. House price index (hpi)
and covid-19 pandemic shocks: evidence from turkey and kazakhstan.
International Journal of Housing Markets and Analysis.

Amare, M., Abay, K.A., Tiberti, L., Chamberlin, J., 2020. Impacts of COVID-19
on food security: Panel data evidence from Nigeria. volume 1956. Intl Food
Policy Res Inst.

Bairagi, S., Mishra, A.K., Mottaleb, K.A., 2022. Impacts of the covid-19
pandemic on food prices: Evidence from storable and perishable
commodities in india. PloS one 17, e0264355.

Cakir, M., Li, Q. Yang, X, 2021. Covid-19 and fresh produce markets in the
united states and china. Applied Economic Perspectives and Policy 43,
341-354.

Cameron, A.C., Miller, D.L., 2015. A practitioner’s guide to cluster-robust
inference. Journal of human resources 50, 317-372.

Castaldelli-Maia, J.M., Segura, L.E., Martins, S.S., 2021. The concerning
increasing trend of alcohol beverage sales in the us during the covid-19
pandemic. Alcohol 96, 37-42.

Castelliano, C., Grajzl, P, Watanabe, E., 2021. How has the covidl9 pandemic
impacted the courts of law? evidence from brazil. International Review of
Law and Economics 66, 105989.

Cavallo, A., 2020. Inflation with Covid consumption baskets. Technical Report.
National Bureau of Economic Research.

CEPAL, N, 2021. The effects of the COVID-19 pandemic on the compilation
of consumer price indices. ECLAC.

Chen, Y., Cai, M., Li, Z., Lin, X., Wang, L., 2021. Impacts of the covid-19

pandemic on public hospitals of different levels: Six-month evidence from



How Has the COVID-19 Pandemic Impacted the Consumer Price Index? Evidence from China 209

shanghai, china. Risk Management and Healthcare Policy 14, 3635.

Clair, A., 2021. The effect of local housing allowance reductions on
overcrowding in the private rented sector in england. International Journal
of Housing Policy, 1-19.

Coluccia, B., Agnusdei, G.P., Miglietta, P.P., De Leo, F., 2021. Effects of
covid-19 on the italian agri-food supply and value chains. Food Control 123,
107839.

Greene, W.H., 2018. Econometric analysis (eighth edition). Pearson Education
India.

Hillen, J., 2021. Online food prices during the covid-19 pandemic. Agribusiness
37, 91-107.

Ho, S.J., Xing, W., Wu, W., Lee, C.C,, 2021. The impact of covid-19 on freight
transport: Evidence from china. MethodsX 8, 101200.

Kouvavas, O., Trezzi, R, Eiglsperger, M., Goldhammer, B. Goncalves, E., et
al,, 2020. Consumption patterns and inflation measurement issues during
the covid-19 pandemic. Economic Bulletin Boxes 7.

Laskowski, R., et al., 2022. Differences between online prices and the
consumer prices index during covid-19 in germany. ACTA VSFS 16, 76-
87.

Leone, L.A., Fleischhacker, S., Anderson-Steeves, B., Harper, K., Winkler, M.,
Racine, E., Baquero, B., Gittelsohn, J., 2020. Healthy food retail during the
covid-19 pandemic: Challenges and future directions. International journal
of environmental research and public health 17, 7397.

Liu, Y., Rabinowitz, A.N., 2021. The impact of the covid-19 pandemic on retail
dairy prices. Agribusiness 37, 108-121.

Lusk, J.L., Tonsor, G.T., Schulz, L.L., 2021. Beef and pork marketing margins
and price spreads during covid-19. Applied Economic Perspectives and
Policy 43, 4-23.



210 o R % T3E 4w

Mead, D., Ransom, K., Reed, S.B., Sager, S. 2020. The impact of the covid-19
pandemic on food price indexes and data collection. Monthly Lab. Rev. 143, 1.

Mendez-Carbajo, D., 2021. Consumer spending and the covid-19 pandemic.
Page One Economics®.

Mohsin, A., Hongzhen, L., Hossain, S.F.A., 2021. Impact of covid-19 pandemic
on consumer economy: Countermeasures analysis. SAGE Open 11,
21582440211008875.

Pu, M., Zhong, Y., 2020. Rising concerns over agricultural production as
covid-19 spreads: Lessons from china. Global food security 26, 100409.

Ramakumar, R., 2020. Agriculture and the covid-19 pandemic: An analysis
with special reference to india. Review of Agrarian Studies 10.

Reinsdorf, M., 2020. Covid-19 and the cpi: Is inflation underestimated?
Available at SSRN 3758057.

Siche, R., 2020. What is the impact of covid-19 disease on agriculture? Scientia
Agropecuaria 11, 3-6.

Uche, E., Nnamdi, M.S,, Effiom, L., Okoronkwo, C., 2021. Food and healthcare
accessibility during covid-19 pandemic. Heliyon, e08656.

Yan, L., Qian, Y., 2020. The impact of covid-19 on the chinese stock market:
An event study based on the consumer industry. Asian Economics Letters
1, 18068.

Zhang, YN, Chen, Y., Wang, Y. Li, F., Pender, M., Wang, N., Yan, F., Ying,
X.H. Tang, S.L. Fu, C.W. 2020. Reduction in healthcare services during
the covid-19 pandemic in china. BM] global health 5, e003421.



