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Abstract
Almost all economic sectors suffered from the COVID-19 pandemic and many companies survived, or even increased profits,
thanks to e-commerce. Agriculture, that tends to follow a traditional business model neglecting internet, reported notable losses
in 2020. As always, not all the farms suffered to the same extent, so the goal of the empirical analysis presented in this study is to
test whether owning a website from which the production could be sold directly helped firms making profits. Based on a sample
of Italian firms located in Emilia Romagna region, no influence on profits of owning a website is detected, but the most important
factor turns out to be the number of employees. However, this analysis is very limited and further research is needed.
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Introduction and Background
The COVID-19 outbreak has drastically impacted citizens’ daily
life, business and economics, especially in the countries most seriously hit by the pandemic, like Italy [1]. Lockdowns, mobility restrictions, social distancing and prohibition of gatherings prevented or significantly limited most social activities [2]. as well as offline
shopping [3]. As a consequence, people spent more time surfing the
web and e-commerce took to the skies [4]. According to Andrienko
(2020), the best-online-selling products were toilet paper, disposable gloves, little domestic appliances, equipment for practicing
sport at home and pastimes. With reference to the food industry,
home delivery services thrived and new websites dedicated to this
activity were opened [5]. E-commerce represented a vital opportunity, for most companies, to continue to make revenues when their
traditional business model was forbidden or unfeasible, and so to
survive or even increase their profitability. However, there is room
to wonder whether also firms in the agriculture sector, maybe the
most traditional and unfamiliar with ICT one, took profit from such
opportunity.
It might be unexpected, as they produce primary and indispen-
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sable goods, but farmers too encountered many problems during
the pandemic. Restriction to mobility and extensive quarantines
hindered harvesting and products transportation [6]. Farmers’
income decreased concerningly and, according to[7]. in China 16
million employees lost their job in the agriculture industry. Based
on the survey by [8], sales were the business operations most seriously affected by the pandemic in Chinese farming companies, half
interviewees lost more than 30% sales volume and, on average, the
income loss was about 40%. The authors found that just a few largescale producers relieved to some extent the negative effects of the
pandemic by developing e-commerce, thanks to the availability of
the required skills. The latter are likely to lack in smaller farms, circumstance that might explain why they did not already implement
such activity, though they are interested in starting it [9]. considering that e-commerce should lead to costs reduction and increased
profitability [10]. However, to the best of my knowledge, so far, it
has not been empirically verified whether e-commerce did actually
help farmers doing profits during the worst year of the pandemic.
With the objective of starting to shed some light on this issue, this
work presents an analysis of 895 Italian farming companies from
the Emilia Romagna (NUTS 2 area, 1 of the 20 administrative regions).
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Materials and Methods
With reference to 2010 [11]. The 73,466 farming firms in Emilia Romagna represented just the 4.3% of the Italian total, but, with
an overall Utilized Agricultural Area (UAA) of 1,064,214 hectares,
they constituted the 8,3% of the whole Italian UAA. Most of the land
is dedicated to the cultivation of cereals, vegetables and alternate
forage. The sector has undergone a progressive concentration process in this area. The companies that in 2010 used ICT for business
activities the 9.6%, in line with the value of the northern Italian regions and well above the national average (3.8%).

In order to empirically test whether e-commerce did actually
sustained farmers’ profits in 2020, when the pandemic hit very
strongly the Peninsula, balance sheet data of 895 farming companies from Emilia Romagna have been retrieved from AIDA (Analisi
Informatizzata Delle Aziende – Computerized Analysis Of Companies) by Bureau van Dijk. 213 firms have been selected randomly
from those available with non-missing data for the main aggregates
and a website on which is possible to buy their products, the rest
have been chosen randomly from those available with non-missing

Results and Discussion

data and without website. The following linear regression has been
estimated with R statistics:
Net Income= β^’ X+ε ε~N(0,σ^2 )

(1)

Where the matrix X contains the variables expected to explain
the net income: the number of employees (proxy for the dimension
of the firm); the debt-equity ratio (representing financial solidity);
the ratio of productions costs over the value of production (measuring the cost-efficiency); a dummy variable for each province (NUTS
3) where companies are located; a binary variable equal to 1 if the
firm own a website from which its products can be purchased and 0
otherwise. All the variables, except for the dichotomous ones, have
been standardize, because their scales were very different and this
way the interpretation of the magnitude of estimated regression coefficients is straightforward. Then, by testing the statistical significance of the regression coefficient corresponding to the indicator
of owning a website, the following research hypothesis is verified:
H1: farming companies that offer products on own website attain higher profits than those which do not recur to e-commerce
(directly).

Table 1: Sample descriptive statistics.
Province

Average
Variance
sales
Revenue(thousands)

Average
Variance
Income (thousands)

Net

Average
Variance Share
Capital (thousands)

Bologna

3,922

6.95E+08

84

1.66E+05

603

Forli Cesena

10,814

1.20E+09

363

3.99E+06

229

1.46E+08

51

Ferrara

5,916

Modena

2,322

Piacenza

1,708

Parma

Rvenna

Reggio Emilia
Rimini

4,573
11,461
5,060

1,120

2.63E+08

4.91E+07
5.59E+07

1.62E+09

5.85E+08

7.73E+06

Descriptive statistics of the analyzed sample are reported in
Table 1 below. The lowest average sales revenue was recorded in
Rimini, mass beach tourism destination with residual rural areas
in the hinterland, the highest one in Ravenna, historical Byzantine
capital in the southern Po Valley. In Forlì Cesena, second province
for mean revenue from sales, the by far highest mean net income
was observed, while Rimini is the only province where, in 2020,
farms reported losses on average. It is worthy of note that Rimini
underwent the longest lockdown, possibly due to its proximity to
the Republic of San Marino, that was particularly affected by COVID-19 and recorded the highest mortality rate in the world (see:
Our World in Data, 2022). Rimini is also the province with the lowest average share capital, while Ravenna shows the highest mean
for this variable.
Figure 1 below displays a map with the average number of employees by province. Farming companies in both Rimini and Piacenza have just 5 workers, on average, while in Ravenna the mean is 44,
and in Forlì-Cesena 42. Descriptive statistics for this dimensional
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indicator are consistent with those for sales revenue, as expected.

Figure 1: Average number of employees in the sampled firms
by province.
Figure 2 shows the percentage of sampled companies owning
a website, by province. Reggio Emilia is ranked first also in this
regard, with more than a third of farms giving the opportunity to
purchase products from their own website. Interestingly, in Rimini
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slightly less than a fourth of the observed firms own a website, that
is a much grater proportion than one would expect if e-commerce
were indeed linearly related to profits, considering that the lowest
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percentage, observed in Piacenza, is 12% and there the average
profit is 18 thousand euros.

Figure 2: Percentage of sampled firms owning a website by province.
Table 2: Regression Output.
Variable
N.Employees

Estimate
0.327

0.033 ***

-0.034

0.032

Debt/Equity Ratio

-0.007

Website

0.111

Productions Costs/Value of Production
Piacenza

Std Error
0.032
0.077

-0.24

0.132 *

-0.287

0.125***

Parma

-0.224

Modena

-0.256

0.121**

Ferrara

-0.241

0.129*

Forli-Cesena

0.169

0.082**

Ravenna
ReggioEmilia
Bologna
Rimini

Residyal St Error

Adjusted R-squared
F-statistic

-0.19

-0.185
-0.297
10.93

The regression output, displayed in Table 2, confirms that profits are not dependent on whether a farming company can sell its
products on his website, because the corresponding coefficient is
not significantly different from zero. Thus, research hypothesis H1
cannot be accepted with reference to the observed firms located
in Emilia Romagna. This finding contrasts with the extant literature [5,10]. as well as with the expectations of farmers planning
to develop e-commerce [9]. Maybe the Italian distribution system

0.120*
0.122
0.115
0.205
0.939

0.118
***

for agricultural products is too rigidly structured and subject to the
overwhelming power of large-scale distributors, for profiting from
direct e-commerce. But it is also possible that Italian consumers,
a very old population, are not used to shop online, especially raw
food which they might want to see, smell, touch in person.
The number of employees is highly significant and positively
related to profit. Conversely, the other microeconomic variables do
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not influence profits linearly. Whereas, in most cases, the province
where the farm is located represents an important factor of profit
levels, as it might be expected, considering that the soil is the crucial productive asset in the agricultural sector [12]. As suggested by
the provinces’ coefficients’, Forlì-Cesena may be endowed with the
wealthiest natural resources for agriculture in Emilia Romagna or
provide the most valuable public support to farmers, as companies
located there, on average earn more than the others. Cultivating in
Rimini, Bologna and Reggio Emilia does not make the difference,
while farms in Ravenna might toil much harder than the others
for generating profit. This evidence was unexpected, as Ravenna
recorded the second highest average income. Overall, the model
is significant, as shown by the F-test, but explains only 12% of the
variability in profits. Thus, there are further variables, omitted from
this study, that determinate the profit of farms in Emilia Romagna.
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