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: Abstract

¢ Introduction: Employing new technologies in the livestock sector to meet
: protein needs has made energy carriers, especially electricity, more important in
: the livestock industry. The purpose of this research is to evaluate the costs
¢ caused by power outages for industrial animal husbandry.

¢ Materials and Methods: For this purpose, 43 customers of industrial livestock
: of Isfahan province in 2020 were selected and with a researcher-made
¢ questionnaire, the required data for the willingness to pay method and direct
: value method were collected.

: Findings: The results show that the WTP for each kilowatt of electricity not
: supplied, without prior notice, is at least 13,264 Rials and at most 78,988 Rials.
: The data obtained for the direct value method show that with increasing the
: duration of the interruption, the amount of damage per kilowatt-hour of
: unsupplied electricity decreases.

: Conclusion: Since the losses due to power outages in this section, even after the
. electricity return, will be continued, with the announcement of the time and
: duration of outage, possible losses in this sector can be minimized.
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Estimation of the cost of power outage in the Industrial Animal Husbandry sector

Extended Abstract

Introduction:

Industrial animal husbandry is one of the most
important agricultural sub-sectors, which entered
the field of production in Iran in 1943 with the aim
of producing milk and meat using high-yielding
European and American dairy cows (1). In this
industry, for raising cattle and calves, proper
environmental conditions, proper nutrition and
animal health must be provided (2,3), possibly by
using modern tools and technologies, which in turn
make this industry dependent on electricity.
Therefore, interruption of the energy, depending on
the duration, causes the considerable damage to
producers, and even these losses after the
interruption may reduce production and impose
additional costs such as livestock treatment costs to
producers (4). The present study tries to estimate the
damages caused by power outages for a sample of
industrial livestock in Isfahan province using
existing methods.

Materials and Methods

Supply electrical security is a non-market
commodity that is purchased only in combination
with a physical product (electricity); hence, its value
cannot be extracted by market transactions (5).
Therefore, economists have developed three general
methods for calculating the effects of interruption
supply. Among these methods, the survey method is
preferable to other calculation methods (6).
Therefore, in this study, two methods of willingness
to pay (WTP) and direct value method (DW) have
been used to estimate the effects of power outages;
For this purpose, a questionnaire consisting of five
categories of questions has been designed, which
includes: 1. Demographic questions, 2. Questions
related to electricity consumption, 3. Questions
linked to the amount of production and related costs,
4. Questions about the willingness to pay, which are
asked by considering the two variables of duration
and season, and 5. Questions related to the direct
value method in which the respondents are asked to
calculate the monetary value of damages for each
interruption mentioned in the questionnaire, taking
into account the value of lost products, the cost of
employees who are unable to work, overtime costs,
and the cost of equipment damage, the cost of
repairing equipment, the cost of materials and the
cost of restarting. by optimal sampling, data related
to 43 customers of industrial animal husbandry in
Isfahan province were collected, processed and
analyzed by statistical package for the social
sciences (SPSS) software.

Findings

According to the results of the questionnaire, 51%
of the respondents were satisfied with the quality of
their electricity. In this framework, 65% of them
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stated that the power outage was very low and low,
and nearly 90% of the power outages experienced
lasted less than 4 hours. Also, the results show that
electricity for this industry is very important at all
hours of the day and night, but during the time and
hours of milking livestock, power outages can cause
great and long-term damage to producers. If the
power outage is announced in advance, the damage
will be reduced by 56 percent. Based on other
findings of this study, among the different seasons
of the year, having reliable electricity in summer is
more important. If the power outage is significant, it
will cause livestock to suffer from heat stress and
increase the damage compared to other seasons. The
highest dependence on the equipment used in this
industry is related to the milking machine, milk
storage tank and water well pumping system.

The data obtained for the willingness to pay method
show that with increasing the duration of the
interruption, the customers' willingness to pay
increases and in summer season compared to the
similar interruption in winter season, the willingness
to pay is at least one and a half times higher.
According to the calculations, the consumer surplus
for an interruption of 2 hours in the summer season
was 79850 Rials. Finally, the data obtained for the
direct value method show that with increasing the
definite duration, the total amount of damage
increases, but in more interruptions for each kilowatt
hour of electricity not supplied, the amount of
damage decreases, and in summer season the
amount of damage to the ratio of winter season is
much higher.

Discussion and Conclusion

In the current research, using the willingness to pay
method and the direct value method, the costs of
power outages for the industrial animal husbandry
sector of Isfahan province in 2020 have been
calculated. The calculations of the present research
show that the willingness to pay for each kilowatt-
hour of electricity is at least 19 times the cost paid
to the Ministry of Energy. Also, based on the
obtained results, in some cases, the damages caused
by power outages in this sector continue even after
the return of electricity and production continues to
reduce. Since electricity is very important for the
products of this industry, by announcing the
blackout time, shorter interruption time period and
considering the effect of the season, the amount of
possible damages can be minimized. Also, due to the
fact that animal waste is a source for electricity
production, by financing the investment facilities for
biogas production, the damage caused by power
outages in this sector can be reduced.
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