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Abstract

Besides the sanitary crisis, the COVID-19 pandemic has caused socio-economic downturn globally. Among the
affected economic sectors, the agriculture and food sectors were no exception. In the context of on-going market
transformations in Romania, the national demand of agri-food products rushed the links involved in the agri-food
value chains to adapt to sudden consumption behavioral changes. The objective of this research was to explore food
consumption and expenditure changes in Romania in relation with the pandemic and tap into the economic
implications. Data used in this research were taken over from the Romanian National Institute of Statistics and were
processed in a manner that allowed the average dynamics index to be in the spotlight of this research. Results show
market pressure, especially at the beginning of the second quarter of 2020 and a peak of the food expenditure

increase in the first quarter of 2021.
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INTRODUCTION

Since March 2020 [20], "the COVID-19
pandemic has become a major global concern
and challenge for humanity, with direct socio-
economic implications, including on the agri-
food sector, which has been under additional
pressure due to this crisis" [1]. Managing agri-
food chains had already been challenging [3],
especially if considering the sustainability
factor and the transition to the circular
economy [9, 10, 15-17]. On top of that, the
emergence of the COVID-19 pandemic has
caused additional pressure on the global agri-
food value chain links and has brought even
more significant issues on successfully
ensuring food security globally [12, 14, 19].

As far as Romania is concerned, the COVID-
19 pandemic has caught the dairy sector in a
tight market spot, despite the fact that a trend
was noticed, characterized by the preference
towards sustainable dairy products, delivered
by consumers who value the natural capital
and strive to empower the circular economy

through their ‘green’ consumption behavior
[6]. Regarding the vegetables chain, during
the early stages of the COVID-19 pandemic,
consumers changed their purchasing manner
using internet for ordering online fresh
vegetables achieved by local producers [8].
Regarding bakery products, "a number of 718
Romanians manifested a strong reliance on
purchasing cheap white-flour bakery products
for their regular diet during the early stages of
the COVID-19 pandemic” [13]. Other
researchers pointed out that different samples
of Romanians proceeded to buy more local
and sustainable brands during the early stages
of the COVID-19 pandemic [2]. In this case
we may discuss about subjective norms and
behavioral control which shaped the attitudes
to sustainable products belonging sometimes
to local brands. Another study [7] shows that
the COVID-19 pandemic has brought
disruption among Generation Z, with respect
to their consumer
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behavior, especially if considering their
eagerness for using digital platforms for
purchasing food products online.

The scientific literature is not rich on papers
covering the topic of the COVID-19
pandemic’s impact on the consumption and
expenditure on agri-food products. Some
results pointed out price changes in relation
with the COVID-19 pandemic [5], as well as
changes in relevant indicators or indices like
turnover and production price indices [11].
However, the  dynamics  concerning
consumption and expenditure on agri-food
products has not been yet explored.

The objective of this research was to analyze
froma quantitatively point of view the food
consumption and expenditure in Romania in a

comparatively manner, using the data specific
to the period before the COVID-19 pandemic
and in the period marked by the COVID-19
pandemic. The expected results were destined
to help decision-makers to better understand
market feed-back to food supply chain crises,
such as the one caused by the COVID-19
pandemic.

MATERIALS AND METHODS

In this research paper, time series specific to
the consumption and expenditure on food in
Romania have been accessed and taken over
from the TEMPO Online Database of the
Romanian National Institute of Statistics [18]
and were concatenated in Table 1.

Table 1. The consumption and expenditure on food in Romania before (Quarter #1 2018 — Quarter #1 of 2020) and

during the COVID-19 pandemic (Quarter #2 of 2020 — Quarter #1 of 2021), per product, year and quarter
Product Unit of Year 2018 Year 2019 Year 2020 2021
measure | Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1
Blr)ealii and RON* | 27.88 | 28.83 | 28.74 | 30.63 | 30.60 | 32.02 | 31.90 | 33.61 | 33.57 | 33.66 | 35.14 | 36.17 | 36.10
akery
products kg™ 7792 | 7988 | 8.354 | 8.046 | 7.716 | 7.886 | 8.179 | 7.922 | 7.772 | 7.394 | 7.819 | 7.53 | 7.203
RON" | 17.16 | 17.07 | 16.79 | 1851 | 18.63 | 17.92 | 17.93 | 19.24 | 19.81 | 19.13 | 19.68 | 21.05 | 22.25
Milk
lites™ | 555 | 555 | 572 | 570 | 550 | 551 | 550 | 557 | 405 | 3.68 | 3.87 | 3.81 | 5465
Cheeseand | RON™ | 18.17 | 2113 | 22.07 | 20.84 | 20.15 | 22.34 | 23.60 | 22.05 | 22.81 | 26.30 | 27.07 | 26,51 | 27.52
cream kg™ 14 | 1567 | 1.628 | 1.485 | 1.45 | 1.545 | 1.609 | 1.496 | 1.485 | 1.506 | 1.598 | 1.521 | 1.601
RON* 56 | 493 | 417 | 489 | 488 | 473 | 43 | 503 | 52 | 519 | 488 | 6.06 | 599
Eggs
pieces™ | 12.12 | 14.71 | 14.04 | 12.88 | 12.80 | 14.67 | 13.95 | 13.17 | 13.37 | 14.49 | 14.13 | 13.90 | 14.007
RON* | 16.4 | 16.47 | 13.65 | 16.82 | 16.61 | 17.06 | 14.93 | 18.83 | 20.5 | 22.86 | 18.79 | 23.66 | 23.83
Fruits
kg™ 394 | 351 | 430 | 437 | 420 | 354 | 399 | 428 | 4335 | 3.674 | 4151 | 4.73 | 4.449
RON" | 319 | 41 398 | 447 | 563 | 69 | 527 | 579 | 6.14 | 643 | 466 | 472 | 464
Potatoes ”
kg 304 | 292 | 306 | 305 | 302 | 274 | 289 | 293 | 293 | 269 | 2.877 | 2.999 | 3.042
RON" | 5252 | 64.24 | 61.08 | 68.12 | 56.91 | 68.17 | 65.37 | 73.28 | 67.34 | 79.01 | 77.66 | 88.92 | 79.87
Fresh meat
kg™ 7.005 | 7.82 | 10.036 | 7.547 | 7.006 | 7.544 | 9.793 | 7.993 | 6.987 | 7.418 | 9.554 | 8.102 | 7.547
Chocolate, RON* | 359 | 341 | 332 | 487 | 376 | 389 | 333 | 524 | 411 | 408 | 3.71 | 585 5.2
sweets kg™ | 0197 | 0187 | 0.171 | 0.231 | 0.196 | 0.194 | 0.167 | 0.243 | 0.207 | 0.198 | 0.174 | 0.245 | 0.224
Alcoholic RON* | 7.74 | 1039 | 11.16 | 1157 | 9.36 | 11.34 | 11.80 | 13.07 | 10.01 | 12.44 | 13.05 | 13.04 | 11.84
drinks litres™ | 2.341 | 2.761 | 2.912 | 2.668 | 2.522 | 2.732 | 2.731 | 2.732 | 2.437 | 2.677 | 2.804 | 2.596 | 2.516

* Represents the total monthly average per person expenditure, expressed in RON (local currency) for the purchase

of food

** Represents the total monthly average consumption of agri-food products, quantities expressed in kilograms (kg),

litres (1) and pieces (p)

Source: Authors’ data concatenation based on the TEMPO online database (Raw data source: Romanian National

Institute of Statistics, 2021).

Average dynamics indices with fixed base
were calculated, according to the formula [4]:
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lij = average dynamics index for quarter “i”,
agri-food product “j”;

lijr-1 = average dynamics index for quarter
agri-food product “j”, year “t” (2021 or 2020,
based on data availability), reported to fixed
base year (2016).

The purpose of calculating the average
dynamics index per quarter and type of agri-
food product was to explore the pandemic’s
impact of the consumption and expenditure on
food in Romania, during various stages of the
pandemic (Q2 = pandemic outbreak results).

(1342
1

RESULTS AND DISCUSSIONS

Table 2 was elaborated with two purposes: (a)
to identify major food consumption behavior
changes and trends during the analyzed period
(Q1 of 2016 — Q1 of 2021), while considering
different consumption patterns throughout the
year (hence, the quarter analysisi); (b) to
identify major food expenditure behavior
changes and trends. Consequently, the
average dynamics index was calculated based

on the quarterly relative change results, per
agri-food product, considering the year 2016
as the fixed base.

The average dynamics indices corresponding
to quarter 1 show that bread & bakery
products (2.307) and milk (2.392) were the
two types of food that registered the most
quarterly abrupt change (above the value of 2)
from the perspective of monthly nominal food
expenditure. However, the greatest expen-
diture increase (Q1 2021 reported to Q1 2016)
was observed in the case of cheese and cream
(97%), from 13.97 RON for 1.275 kilograms
to 27.52 RON for 1.601 kilograms (average
monthly nominal consumption of cheese and
cream in Romania). The average dynamics
index corresponding to the quantities of food
consumed  registered significantly lower
scores (below 1) if compared to those of the
expenditure. Moreover, the average dynamics
indices for bread & bakery products and milk
express a trend specific to the consumption
reduction, in contrast with the rest of the
analyzed food products.

Table 2. Average dynamics index with fixed base (year 2016)

Quarter 1 Quarter 2 Quarter 3 Quarter 4
Product
Expenditure | Quantities | Expenditure | Quantities | Expenditure | Quantities | Expenditure | Quantities

Bread & bakery products 2.307" 0.604™ 1.341" 0.979" 1.352" 1.080" 1.297" 0.871"
Milk 2.392" 0.846™ 1.706" 1.960™ 1.794" 2.282™ 1.772° 1.529™
Cheese and cream 1.555" 0.775 1.469" 1.150" 1.443" 1.112° 1.384" 1.122"
Eggs 1.617° 0.681" 1.380" 1.189" 1.418" 2.521" 1.539" 2.090"
Fruits 1.686" 0.745" 1.485" 1.051" 1.692" 1.472° 1.015" 2.957"
Potatoes 1.445" 0.403" 1.511" 1.280" 1.543" 1.520" 1.465" 1.157"
Fresh meat 1.629" 0.711" 1.528" 2.032™ 1.616" 3.528™ 1.330" 3.567™
Chocolate, sweets 1.684" 0.769" 4.133" 1.194™ 3.607" 2.340™ 3.733" 2,072
Alcoholic drinks 1.732" 0.440" 1.487" 1.194™ 1.675" 2.340™ 1.489" 2.072"

*Trend: Increase of expenditure / consumption (quantities); ** Trend: Decrease of expenditure / consumption

(quantities)
Source: Authors’ own computation.

The greatest average dynamics indices
resulted in the case of chocolate and sweets,
with a peak specific to quarter 2 (4.133),
followed by quarter 4 (3.733) and quarter 3
(3.607). This hints at market transformation:
Romanian consumers tend to purchase less
chocolate and sweets (as supported by the
consumption average dynamics indices from
quarters 2 — 4), but at a higher price (as

supported by the expenditure average
dynamics indices. The causes could be
multiple: consumers have shifted their

preference toward chocolate and sweets of

better quality or even produced in a
sustainable manner.
Fresh meat registered the most abrupt

consumption behavior change in quarter 4
(decrease marked by the average dynamics
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index of 3.567). In the same quarter, the fruits
category registered the greatest quarterly
average dynamics index (increase, 2.957),
with the most insignificant expenditure
dynamics index tracked (increase, 1.015). The
quarterly food expenditure and consumption

relative changes (fixed base = year 2016)
were graphically represented in Figure 1, per
food product and year. Moreover, the intervals
corresponding to the expenditure and
consumption relative changes were calculated
and included in Table 3.
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Fig.1. The quarterly food expenditure and consumption relative changes in Romania (fixed base = year 2016)

Source: Authors’ own computation and visual representation.
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Table 3. The intervals of expenditure and consumption relative changes, per quarter (fixed base = year 2016)

Quarter 1 Quarter 2 Quarter 3 Quarter 4

Product Expenditure | Consumption | Expenditure | Consumption | Expenditure | Consumption | Expenditure | Consumption
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

Bread and
bakery 1% | 41% | -13% | -2% | 15% | 49% 8% 12% | 15% | 52% 7% 14% | 16% | 45% 1% 7%

products
Milk 1% | 42% | -33% | -5% 4% | 31% | -7% 1% 4% | 38% | -5% 1% 4% | 35% | -9% -2%
ar%hsre;:m 17% | 97% | 9% | 26% | 14% | 67% | 8% | 19% | 15% | 63% | 9% | 16% | 20% | 72% | 10% | 16%
Eggs 11% | 73% | -3% 12% | 11% | 40% | 10% | 19% | 9% | 35% 0% 8% 7% | 37% | -2% 4%
Fruits 11% | 87% 2% 15% | 10% | 49% 1% 3% 6% | 51% 1% 4% | 26% | 57% 0% 8%
Potatoes 3% | 87% | -T% 0% | 10% | 54% 2% 10% | 10% | 58% | -1% 4% | 14% | 65% 3% 11%
F;:zsaf: 13% | 92% 3% 13% | 5% | 26% | -36% | -2% | 5% | 36% | -31% | 2% | 12% | 39% | -32% | 1%
Czs\fe";{“ste' 9% | 72% | 7% | 22% | 0% | 70% | -7% | 1% | 0% | 71% | -3% | 3% | 0% | 70% | -6% | 0%
ALCr?rTI‘(’;iC 9% | 84% | -2% | 6% | 12% | 60% | -7% | 1% | 7% | 56% | -3% | 3% | 16% | 79% | -6% | 0%

Source: Authors’ own calculations.

During the analyzed interval (Q1 2016 — Q1
2021), on average, the monthly nominal
expenditure on food increased significantly
(69.80% in Q1 2021; fixed base = Q1 2016),
while the average food quantities consumed
increased only in Q1 2021, not significantly
however (7.40% in Q1 2021; decrease of 1%
in Q2 2020; decrease of 0.9% in Q3 2020 and
another decrease of 1% in Q4 2020; while
having the quarters of 2016 as the fixed base).
The causes that contributed to the general
increase of the average nominal expenditure
on food products are multiple: the consumer
price index that has reached 115.05% in
January 2021 compared to January 2016 [18],
a refinement of consumer behavior with
respect to the quality of the purchased food
products — constantly increasing quality of life
determines the occurrence of preferences for
premium products, often times produced
locally, in an environmentally-friendly
manner, products specific to low-carbon foot-
prints [17]. Moreover, consumption behavior
change has impact on the issue of food waste,
a global threat to global sustainability. The
culture of consumerism and the low price
levels of food act as the mix that can influence
consumers to buy too much food, which
might not even be needed, only later for
consumers to realise and care about the risk of
wastage and their contribution to global food
wastage. Connecting the analyzed economic
results in relation with food waste in Romania

represents the premises of future research
avenues. Moreover, this quantitative research
can be easily replicated and provides the
methodological framework for analyzing the
impact of a phenomenon on the consumption
behavior changes of agri-food products.

CONCLUSIONS

Matching food supply chain with demand and
consumer needs delivers continuous market
transformation. Under the influence of the
COVID-19 pandemic, the Romanian agri-
food sector has been under a lot of pressure,
especially at the beginning of the second
quarter of 2020, with significant market
economic effects being felt especially in the
first quarter of 2021. In this regard, multiple
changes were noticed with respect to food
consumption and expenditure in Romania.
Romanian consumers tend to spend more
money on food, despite the fact that the
consumption (quantity of food) has not
changed as dramatically as the expenditure on
food did. The most abrupt change was noticed
in the case of chocolate and sweets, although
the greatest expenditure relative change
increase was noticed in the first quarter of
2021 in the case of cheese and cream.

This paper complements the existing literature
with an economic perspective on how crises
rush market transformations and shape
consumer behaviors in various directions.
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