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Abstract- The aim of this study is to increase social awareness on consumer behaviors towards smart grid energy system and
find out emotional effects of power outages. The participants of this study consist of 58 people living in different regions of
Turkey. The participants were identified through the use of random sampling technique. The data of the study were collected
through a questionnaire, which consisted of five items and aimed to determine of participants views and behaviors towards
social awareness to smart grid energy systems. While analyzing the data, frequency and percentages were used. The main
findings of the study indicated that many customers had bad opinions about their service providers in terms of infrastructure of

service provider before.
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1. Introduction

Currently many energy systems are serviced and stored
within the smart grids systems in terms of serving quality
service. With the smart energy systems, the traditional
paradigm of passive distribution and one way
communication and flow between suppliers and consumers is
going to be replaced by a new paradigm of active distribution
that can dramatically change the role of the consumer [1].

New technologies are developing very faster than before
and also technologies changed rapidly needs of people
according to the use of technology. To understand the
meaning of the benefits that smart grids can bring we must
firstly establish our understanding of the concept [2].

Smart grid generally refers to a class of technology
people are using to bring any type of energy systems and
their computer-supported distances control and automation

services [3]. As it is known the term “Smart Grid” refers to
the computerization of the traditional distribution grid [4].

Smart grid used advanced information and
communication  technology that provide improving
efficiency, reliability, security and quality of service [5].

Using smart grids systems can be increased the
connectivity, automation and coordination between suppliers,
consumers and network by modernizing grid features like
demand side management, generation, real-time pricing, and
automated meter activation and reading. Good smart grid can
be delivered power from generation points to consumers.
Transmission system and distribution system are the main
process of smart grids systems smart grid technology is
progressing worldwide. Many countries are investing to shift
their old system to smart grid system. They have started
realigning their organization to support a Smart grid vision

[6].
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Smart grid is intended to take advantage of all available
new technologies in turn into the current grid to one that
functions more smartly to facilitate:
awareness  and

Functional situational

assistance;

operator

. Efficiency enhancement by promoting asset utilization;

* Integration of all types of energy storage and other
resources such as plug-in electric vehicles (PEVs) to counter
the variability of renewable resources and demand;

* Integration of renewable resources including solar and
wind at levels from consumer premises to centralized plants
to advance global energy sustainability;

. Improved market efficiency via innovative bundled
products of energy, ancillary services, risks, etc., made
available to consumers and other market participants;

. Two-way communication between the consumer and
utility so that end users can actively participate and tailor
their energy consumption based on individual preferences
(price, environmental concerns, etc.);

. Improved resiliency against malicious attacks through
better physical security and state-of-the-art cybersecurity to
maintain data integrity, confidentiality, and authenticity, and
to facilitate nonrepudiation even in the presence of
adversaries in parts of the system;

. Higher quality of service—free of voltage sags and spikes
as well as other disturbances and interruptions—to power an
increasingly digital economy [5].

The future of the developed and developing countries in
the world depends on the availability and transport of energy.
It can be said that the consumption of energy will
continuously grow in the near future. Security and
sustainability have become other major priorities to both
customers and electric companies. Deployment of
sustainable / renewable energy sources is crucial to a healthy
relationship of society and the environment [7].

During the last decades numbers of power plants are built
to correspond the needs of energy. Still today, most of the
policy attention, the financial needs, and advanced planning
are on building enormous new plants. Unfortunately, it is
unexpected disturbances, usually on the wires, that cause
almost every energy blackout. Storms, droughts, and fires
knock out whole sections of the system; control errors and
flubbed operations trigger shutdowns; coordination failures
cause overloads [8].

It has been more than 80 years people are get used to live
with electricity and they are not remember any more before

the electricity. Most know only an artificial darkness that is
fogged with electric light [9].

But, according to the history that there are so many big
power outages within the last 50 years based on many
different reasons. Some of important energy outages are
shown in Table 1

Table 1.Important energy outages

(1) November 9,
Northeast U.S. and Ontario

1965 | (8) August 28,

London

2003

(2) July 13, 1977 New York
City

(9) September 8, 2011
California-Arizona

(3) December 22, 1982 West | (10) October
Northeast U.S

2011
Coast

(4) August 10, 1996 West

Coast

(11) June 2012 Derecho

(5) July 2-3, 1996 West Coast (12) July 30 and 31, 2012

Northern India

(6) June 25, 1998 Ontario and | (13) October

North Central U.S

2012

Hurricane Sandy

@) August 14, 2003
Northeastern US and Ontario

Source: [8].

Consumers are getting used to receive quality service
from their energy service suppliers and whenever receive
some interruptions they can complaint or feel unsafe
situations about their service suppliers. Many developed
countries share their duties on energy service with special
companies or transfer their role to them with regard to
provide quality service.

Electric power transmission systems are a key
infrastructure and blackouts of these systems have major
direct and indirect consequences on the economy and
national security. In particular, electric power blackouts have
cascading effects on other vital infrastructure [10].

There is a psychological effect on people that often
occurs during extended power outages. As time passes
without electricity, people who depend on their ability to
communicate or move freely get agitated, worried, and
sometimes panic [11].
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It is called this the “power outage panic response”. They
are worry about it. They can get irritable. And they can act in
ways they normally would not act. This is when normal
people do abnormal things. Some lose control and begin
stealing from others. Some do much worse. This makes
safety and security an issue to those who intend to remain
and “tough it out.” And it doesn’t have to be a power outage
that causes society to become unruly and disruptive. It seems
our whole national infrastructure is falling apart and many
people react [11]).

Aim of the Study

The aim of this study is to increase social awareness on
consumer behaviors towards smart grid energy system and
find out emotional effects of power outages. In parallel to
this aim, the study tries to answer the following research
questions:

1. Inrecent years have you ever experienced with long
time power outage (energy, water, internet, etc.) that affected
your daily life?

2. What did you do when you first encounter with one
of the outage?

3. What could be the cause of the outage happened?

4.  The Power outage has created what kind of negative
effects on you?

2. Method

The participants of this study consist of 58 people living
in different regions of Turkey. The participants were
identified through the use of random sampling technique.
Demographical characteristics of the participants are as
follows 69% male (40 person), 31% female (18 person);
With regard to the age groups, the participants’
characteristics are as follows: 24.1% 18-25 years (14
person), 48.3% 26-33 years (28 person), 19 % 34-41 years
(11 person), 6.9 % 42-49 years (4 person), and 1.7% 50 years
and older (1 person).

Data Collection Tool

The data of the study were collected through a
questionnaire, which consisted of five items and aimed to
determine of participants views and behaviors towards social
awareness to smart grid energy systems. While analyzing the
data, frequency and percentages were used.

3. Results

First question of questionnaire; in recent years have you
ever experienced with long time power outage (energy,
water, internet, etc.) that affected your daily life? The results
of regarding the first question of the questionnaire are shown
in Table 2.

Table 2. Power outage status of the participants

In recent years have you ever experienced with | Yes
long time power outage (energy, water, internet,

etc.) that affected your daily life? f | %

Total 58 | 100

Findings of the study indicated that the participants of
study experienced with power outages in recent years. After
this question we asked to participants; what kind of power
outage you encountered? The results of regarding the second
question of the questionnaire are shown in Table 3.

Table 3. Types of power outages

What kind of power outage you encountered?
Outages f %
Electricity 38 65.5
Water 26 44.8
Internet 25 43.1
Natural Gas - -

Other 4 6.9

In this question we requested from participants, they can
mark two options. It means every participant marked two
items related to this question. Findings of regarding this
question indicated that participants were most experienced
with electricity outage (65.5%) and water outage (44.8%).
These were followed by Internet outage (43.1%). None of the
participants had experienced with natural gas outages during
the recent years.

Third question of questionnaire is that what did you do
when you first encounter with one of the outage? The results
of regarding the third question of the questionnaire are
shown in Table 4.
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Table 4. Behaviors of the participants in the time of outage

What did you do when you first encounter with | f | %
one of the outage?

I called my service provider. 30 | 51.7

I called Competent Authority as Governorship, | 10 | 17.3
The Office of the Mayor etc.

| tried to get information from people that | 9 | 15.5
living my neighbors.

indicated that participants were thought most important
reason of outages, “Deficiency in infrastructure of service
providers (82.8%)” and “the lack of effective control by the
state for service providers (31%)”.

In the last question of questionnaire, we tried to find out
“what are the negative effects of power outages on the
behaviors of participants. The results of regarding this
question of the questionnaire are shown in Table 6.

Table 6. Negative effects of power outages

I waited for the solution of problem itself. 9 | 155

The power outage has created what kind of | f %
negative effects on you?

Total 58 | 100.0

| had stress. 33 | 56.9

Findings of the study indicated that, in the outage process
participants firstly called their service provider. The other
case mostly observed in the outage process people called
their Competent Authorities as Governorship, The office of
Mayor etc. The other common types of behavior for
participants, getting information from other people like their
neighbors. In addition to that some people did not do
anything related to outages and they expected the problem
solved itself.

In the fourth question we asked to participants; what
could be the reasons of the outages did happen? The results
of regarding the fourth question of the questionnaire are
shown in Table 5.

Table 5. Reasons of outages

| felt that lock of management and control. 19 | 32.8

My confidence was shaken to my service | 18 | 31.0
provider.

I thought | should change my supplier company. | 13 | 22.4

| felt very unsafe situation. 9 | 155

What could be the reasons of the outages | f | %
happened?

Deficiency in infrastructure of service providers. | 48 | 82.8

The lack of effective control by the state for | 18 | 31.0
service providers.

Unforeseen circumstances as natural disaster, | 6 10.3
etc.

Inadequate  human  resources of service |5 | 8.6
providers.

Cyber attacks 5 |86
Others 4 |69

In this question we said to participants, they can mark
two options. This means every participant marked two items
related to question. Findings of regarding this question

In this last question we requested to participants, they
can mark two options. It means every participant marked
two items related to question. Findings of regarding this
question indicated that stress is the most common type of
negative effect of power outages (56.9%). Second negative
effect of power outages on the participants, sense of lock of
management and control (32.8%). Other negative effects are
confidence shaken to service providers (31%), changing of
service providers (22.4%) and feeling yourself unsafe of
people (15.5%).

4. Conclusion

Smart grids are providing good infrastructure for
customer that people receive uninterrupted service and they
can query their usage easily through the systems. Many
customers had bad opinions about their service providers in
terms of infrastructure of service provider before. Now
things is changing by the positive effect of using smart grids
technologies. As it is explained in findings many customer
behaviors need to change positively. The only way to change
this situation we should increase the level of social
awareness of customers.
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