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Abstract

With the passage of time and the mechanization of various agricultural sectors,
the dependence of this sector on various types of energy, especially electricity,
has increased and electricity has become a suitable substitute for other energy
carriers in some fields. Among the agricultural sub-sectors, the poultry sub-
sector has the highest consumption and dependence on electricity. Therefore, in
the current research, using the survey, the willingness to pay, and the market-
based methods, the costs of power outages for 42 major subscribers in
Mazandaran province poultry breeding in 2020 have been investigated. The
obtained results show that the willingness to pay for blackout costs per kilowatt
hour of electricity for unannounced blackouts is 9,316 Rials in the lowest case and
210,623 Rials in the highest case. Moreover, due to the high sensitivity of these
subscribers to power outages, 83% of producers are equipped with backup
devices such as generators, which in the past year averaged 40,587 Rials for each
kilowatt hour. Based on the results of this research, it is recommended to
increase the reliability of electricity supply for the agricultural sector and
compensate for the damages caused by power outages.
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Extended Abstract:

1. Introduction:

Poultry breeding and chicken meat
production are one of the main pillars of
the agricultural sector, which have moved
from the traditional stage to an industrial
one since the thirties in Iran with the
import of foreign breeds, and because of
this, the breeders’ dependence on various
energies, especially electricity, has
increased greatly. Therefore, although the
mechanization of the poultry sub-sector
has increased production and positive
economic effects, dependence on
electricity has caused the negative effects
of blackouts to affect this sub-sector in
such a way that if there is a disruption in
the supply of electricity, it will lead to
irreparable damages to the producers of
this industry, such as illness, chicken
losses, and reduction in the quality of meat
and eggs. For this reason, the main
purpose of the present study is to estimate
the damages caused by power outages for
a sample of major poultry farmers in
Mazandaran province of Iran.

2. Method:

The literature on electricity shortage costs
has existed since the energy crisis of the
1970s. Since from an economic point of
view, it can be claimed that all economic
activities stop in the absence of electricity,
it can be said that the existence of a
reliable supply of electricity is necessary
for life. In this regard, various studies have
been conducted to estimate blackout
costs and methods have been proposed to
estimate these costs. The outage costs can
be referred to the classification by the
International Council of Large Power
Systems in 2001. There are three following
main methods in this grouping. The first
method, namely the indirect analytical
method, uses objective data such as

electricity tariffs, gross domestic product,
and annual electricity consumption of the
country to estimate the costs of power
outages. The second method of predicting
the outage cost is the case study, which is
usually conducted after large and
significant blackouts such as the 1977 New
York City blackout, and covers the direct
and indirect costs of power outages. The
third way to estimate the outage cost is
the joint survey, which involves asking
electricity consumers questions to
determine the likely costs of power
outages. In this method, it is believed that
the customer is the best person who can
evaluate his economic losses due to power
outages. In this framework, the questions
are based on the market-based, direct
value, and willingness to pay or accept
methods. Among these three methods, the
customer survey method provides the
ability to estimate more variables for the
power outage. Therefore, in this research,
the market-based method and the
willingness-to-pay method were used to
estimate the costs of power outages for 42
customers in the poultry sub-sector of
Mazandaran province in 2020. For this
purpose, a questionnaire consisting of five
categories of questions was designed,
relevant data was collected, and finally
analyzed using SPSS software.

3. Research Findings:

In the current study, based on the census
data of poultry breeders in 2015, the
optimal sample size was determined using
a stratified sampling method and
according to the calculations, the sample
size was considered to be 42 companies.
In connection with the validity test, a
preliminary questionnaire was prepared
and after applying experts’ opinions, the
final questionnaire was employed to
analyze and estimate the outage cost. The
common method of Cronbach's alpha was
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used to calculate the reliability of the
questionnaire, which was estimated at 0.8
and 0.84 for the summer and winter
seasons, respectively; therefore, it can be
said that the items of the questionnaire
have good reliability. According to the
results of the questionnaire, in the first
part of the questionnaire, 99% of the
respondents had an academic education,
which indicates the importance of
education along with experience and work
skills. Based on the results of the second
part of the questionnaire, which was
related to electricity consumption, 51% of
the respondents were satisfied with the
quality of electricity, 58% claimed that the
amount of power outage at their
workplace was low and very low, and 94%
of respondents experienced power
outages less than 4 hours. According to the
results, having electricity at all hours of
the day and night is important for poultry
breeders as air conditioners, cooling fans,
and incubators are the most dependent on
electricity power. Third part of the
questionnaire was related to the amount
of production and outage costs. In the
fourth section, some questions related to
the market-based method were asked, and
based on the results obtained, 83% of the
respondents used the generator to protect
against damages caused by power outages.
In this case, the cost of electricity
production by these devices was about
40,587 Rials for each kilowatt hour of
electricity. In the fifth section of the
questionnaire, the respondents were
asked some questions related to the
willingness to pay method. According to
the results, in general, with the increase in
the duration of the interruption, the
amount of willingness to pay increased
more.
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4. Conclusion:

According to the obtained results, the
willingness to pay is 13 times higher in the
lowest case and 240 times higher in the
highest case than the tariff paid to Iran’s
Ministry of Energy. This finding indicates
the considerable outage cost which may
result in increasing the cost and price of
products for the consumers. The
calculations of the present research also
show that 83% of manufacturers use
backup devices to protect against damage
caused by power outages. If the subsidized
fuel is not used for the equipment, the
price of each kilowatt hour of electricity
produced by these backup devices is
higher than the estimated cost. Of course,
manufacturers need to have backup
devices, because it is impossible to prevent
possible blackouts under any
circumstances, and a power cut can cause
a lot of damage to this industry; however,
the existence of these devices is costly for
the producers. Accordingly, the Ministry
of Energy should decrease the outages as
well as announce the probable outages
based on a planned timetable.
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