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Abstract: The average electricity consumption in Iranian households is higher than the world aver-
age. This can be due to price factors (such as cheap electricity in the country) and non-price factors
(such as socio-demographic variables and psychological factors). In this study, non-price factors
such as socio-demographic variables and psychological factors in the electricity consumption of ur-
ban households in Tehran were investigated. In this regard, using the theoretical foundations of
behavioral economics and the psychology of planned behavior, this issue was analyzed. This study
collected information on household electricity consumption behavior through a questionnaire and
fieldwork from 2560 Tehran households. Results Using econometric techniques, linear regression
was estimated, the dependent variable of which was electricity consumption (45 days in winter 2019)
and its independent variables including socio-demographic variables (age, sex, number of house-
hold members, income) and The variables of the theory of planned behavior (attitude, mental norms
and perceived behavioral control) showed that income and the number of household members have
a significant and positive effect on electricity consumption, but gender has no significant effect. Of
the psychological variables, only perceived behavioral control has a significant effect on electricity
consumption. These results show that the consumer does not have a positive attitude towards sav-
ing, and mental and social norms do not encourage him to reduce electricity consumption, and they
are not effective in consumption control. Finally, the study results were analyzed using behavioral
biases that may cause attitudes and beliefs not to lead to action.
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1. Introduction

Energy is one of the main factors of production and complements other factors and
inputs of production[1]. Among these, electrical energy is one of the most important forms
of energy; Electricity plays an important role in enabling the production and supply of
goods and services in various economic sectors[2]. This share is constantly increasing in
proportion to the decrease in traditional production methods and replacing modern tech-
nologies[3]. On the other hand, the welfare and health of households have a deep connec-
tion with electricity consumption[4]. The availability and possibility of using electricity to
meet the needs of households have gradually become a criterion for determining their
level of well-being. Since a large part of cultural programs is broadcasted through video
and audio media, electricity indirectly plays an important role in promoting the cultural
level of society[5].
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Despite the importance of electricity in the welfare of households, the growth of pro-
duction, and economic development, the supply of electricity faces challenges such as fi-
nancing, environmental pollution, and technical constraints such as transmission net-
works and unavailability[6]. This has made demand management and energy savings
more important in recent decades. Therefore, economists have tried to identify solutions
to reduce electricity consumption by identifying the factors affecting electricity consump-
tion[7]. According to microeconomic studies, price policies can play an important role in
controlling electricity consumption, but, given the role of this type of energy in the welfare
of households and its market structure, the possibility of governments benefiting from
these policies is limited[8]. Therefore, paying attention to non-price policies in managing
electricity consumption is very important. Researchers are interested in identifying non-
cost factors affecting energy and electricity consumption[9].

Identification of non-price factors affecting the consumption of goods and services is
available in the behavioral economics literature. Some of these factors are related to house-
holds” economic and social characteristics, such as age, gender, level of education, house-
hold income, and others related to individuals” psychological issues, including their be-
liefs and attitudes about electricity consumption. Many studies in this field have focused
on attitudinal variables along with socio-demographic variables[10-14]. The amount of
energy consumption is due to several factors, including social norms, learning, previous
experiences in the family, school, individual differences, and finally, his beliefs and atti-
tudes. It can be concluded that people’s saving behavior is based on their thoughts, beliefs,
and attitudes. Any change in sustainable behaviors requires fundamental changes in atti-
tudes if people act on what they say and react according to their attitudes in most In coun-
tries where electricity is in the hands of the government, governments are reluctant to
increase prices to control electricity consumption because the policy has many economic
and social implications for governments because of its importance to household welfare
and the production process[15]. The structure of the electricity market is competitive. The
price of electricity is endogenous, and governments do not. They can set the price gram-
matically[16].

Trying to influence attitudes about energy saving will be an attractive strategy. Con-
cepts such as belief, attitude, and behavior are strongly related [17]. It seems that to try to
optimize household consumption, it is not possible to be satisfied only with technological
advances (manufacturing low-consumption electrical appliances), and it is necessary to
pay attention to household consumption habits and behavior. Management of electricity
consumption and demand in the country is very important. However, considering that
the price of household electricity in the country is determined by the government every
year and usually, the real price of electricity is fixed or reduced, which encourages con-
sumers who have consumed more of it. Therefore, identifying non-cost factors affecting
household electricity consumption and policy-making based on it can be useful in man-
aging electricity consumption in the country[18-22]. The present study examines the var-
iables of the theory of planned behavior along with socio-demographic variables and in
parallel with several behavioral biases (derived from the knowledge of behavioral eco-
nomics and its effect on electricity consumption) to better understand the consumption
behavior of electricity subscribers a Tehrani pays. Because the data collection in this study
was through a questionnaire and in a limited period (so that the price of electricity has not
changed), the price variable has been excluded[23, 24].

This article is organized into several sections. First, in the form of theoretical foun-
dations, we give a brief description of behavioral economics and the theory of planned
behavior, and then, the second part is devoted to a review of empirical studies. In the third
part, the method used is explained, and the descriptive statistics of the respondents to the
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questionnaire are presented, and the variables used in the model are explained, and after
estimating the model, the model results will be analyzed. In this section, 133 behavioral
biases will be applied, and finally, conclusions, conclusions, and policy recommendations
will be presented.

2. Materials and Methods

Identifying the factors affecting the consumption and demand of goods and services
is one of the main goals of economics. In this regard, the neoclassical method and frame-
work in economics provide a coherent and consistent theoretical body that provides ac-
curate and concise behavioral models to explain, explain and predict human behavior.
These models, accompanied by many auxiliary hypotheses, are used to analyze a wide
range of phenomena, and their quality predictions are often consistent with people’s feel-
ings about many phenomena. For example, according to the law of demand, which is one
of the main findings of this framework, under certain assumptions, consumers buy less
when the price is higher and buy more when their income is higher[23-35].

The neoclassical framework includes but is not limited to consistent preferences, ex-
pected mental desirability, the Bayesian rule for updating probabilities, exponential tem-
poralization, and unlimited cognitive abilities[1, 36-42]. Neoclassical economics is also
based on problem-solving methods of optimization and equilibrium. However, although
the neoclassical framework can break away from many of its classical assumptions, these
generalizations have rarely occurred in reality and have not provided fundamental new
insights even when these changes have been taken into account. Therefore, although this
approach has been theoretically strong and coherent, experimental studies have not been
very successful[13]. Over the past few decades, empirical, laboratory, and neuroscience
evidence has raised serious concerns about neoclassical models” main assumptions and
predictions. These observations were accompanied by advances in theoretical modeling
that derived their insights and ideas from psychology, biology, anthropology, and sociol-
ogy and were presented in behavioral economics. These models have achieved more ex-
perimental success compared to neoclassical models [14]. These models have been able to
identify, model, and test the factors influencing human decisions to a large extent and
have taken essential steps in identifying non-price factors affecting human behavior[24].

Behavioral economics has emerged as one of the relatively new branches of econom-
ics to improve economic knowledge and bring economic models closer to external realities
and has gained considerable importance over the past few decades[25]. Researchers con-
sider behavioral economics a reaction to conventional economics” weaknesses and short-
comings [17]. The core of behavioral economics theories is based on the psychological
view derived from economics and psychology. In general, behavioral economists in vari-
ous sub-disciplines seek to enrich and develop conventional theories of economics to con-
struct better theories, concepts, and models for economic decision-making. None of the
behavioral economists intends to deny the important successes of the current economy
but rather to promote economic theory to create a more complete and realistic view of
economic behavior [25,43].

Consumer behavior is very complex and rarely follows the rational decision-making
theories of economics. When people decide what product to buy or what service to choose,
they often think they have made a smart decision and are moving in a direction that they
think is more logical and in line with their values and intentions. However, daily human
life indicates that not all decisions are completely optimal[26]. Usually, real human be-
havior deviates from rational decision patterns, and in these decisions, the objective
weights of costs and benefits are 100% reliable and indicate the optimal economic rate. For
example, although many people still rely heavily on non-renewable energy sources, while
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acknowledging that they are extravagant and evaluating everything from an economic
perspective, they do not care much about wasting energy. However, the important and
hopeful point from the perspective of behavioral sciences is that even for this type of con-
sumer, it is possible to put them on a sustainable path through awareness-raising methods,
education processes, creating significant and obvious motivations[27]. Hoping to achieve
lasting behaviors after an (albeit) long period. It is clear that sometimes people’s words
and actions are different; In many domains of human behavior, we see the gaps of
knowledge-action, value-action, attitude-action, and (or) the gap of intention-action. For
example, people may be aware of intrinsic values and have a positive attitude toward an
issue or a real intention to act in certain desirable social activities, but most do not lead to
actual behaviors[44-48]. One area in which these disconnections are evident is home en-
ergy consumption. Many people express their concerns about climate change and the im-
portance of saving energy, but certainly, many of these concerns have not yet been ad-
dressed|[28].

Perhaps campaigns and media campaigns with rational educational programs to pro-
mote pro-environmental attitudes and knowledge (by disseminating simple information)
encourage households to save energy often fail to create the desired behavior. In this re-
gard, it is generally clear that people’s behavior is not dependent on their environmental
concerns. These concerns are expressed in the form of a simple commitment (without
proper action) because they are often looking for material attractions and external rewards.
In this regard, researchers in psychology and behavioral economics have tried to answer
this question by expressing valid theories. Next, we discuss the theory of programmed
behavior proposed by references[29, 30].

2.1. Theory of planned behavior

Before addressing the Theory of Planned Behavior (TPB), it is necessary to explain
the Theory of Reasoning Action (TRA) proposed by Fishbein and Ajgen in 1975 because
the Theory of Planned Behavior is a complementary approach to this theory.

The source of development and growth is the theory of reasoning and the theory of
planned behavior of social psychology. Social science psychologists try to explain how
and why individuals’ attitudes and beliefs affect their behavior. The study of the effect of
attitude on behavior began in 1872 by Charles Darwin. Darwin defined attitude as the
physical state of a feeling. In 1882, Psychologists began to develop theories to explain how
attitudes affect behavior. The results of these studies led to the emergence of many new
theories about the role of attitude in behavior between 1918 and 1925. Thomas and Zennik
were the first psychologists to state that attitude is a person’s mental process determining
a person’s actual and potential responses. In this regard, psychologists began to examine
attitudes as a predictor of behavior[27]. Following these advances, Ajgen and Fishbein
sought to find ways to predict their behavior and outcome. They assumed that people are
usually perfectly rational people. They systematically use the information available to
them and consider all aspects of the behavior before deciding whether or not to do it. After
reviewing all their studies, they proposed a theory that could make their behavior and
attitudes understandable and predictable. This theory was called the theory of rational
action[29, 49].

The theory of rational action theory was developed in 1967. This theory represents
models for predicting the intention to perform a particular behavior and a person’s deci-
sions about whether or not to perform the desired behavior. This theory can be used in
various populations and behaviors. This theory can be used to justify any behavior that a
person can control[30].
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This theory is based on the assumption that people act rationally. They gather and
evaluate all available information about the target behavior regularly, consider the effect
and result of the actions, and then decide based on their reasoning whether or not to do
the action [31]. In this model, it is assumed that behavioral intention is the direct determi-
nant of behavior, and other factors that affect behavior are indirect. From the perspective
of the designers of this theory, the most important factor determining a person’s behavior
is his behavioral intention. Behavioral intention indicates the intensity of an individual’s
will to perform the intended behavior or the degree to which it is likely to be performed
[32]. The relationship between behavioral intention and behavior indicates that people
tend to engage in behaviors that they intend to perform.

From the perspective of Fishbein and Ajjen, behavioral intention depends on the per-
son’s attitude toward his behavior and mental norms. Therefore, behavior is always after
the behavioral intention and connected to it. In other words, this theory assumes a causal
relationship between attitudes and mental norms of the individual with the behavioral
intention[33, 50-57].

Attitude is the evaluator’s reactions or evaluations, for or against a situation, indi-
vidual, or group, expressed in the form of feelings, beliefs, and even behavior. Attitude is
related to one’s beliefs about the consequences of that behavior. In other words, when a
person believes that behavior will have valuable consequences for him, he will have a
positive attitude towards it and vice versa. Attitude toward a behavior is determined by
a person’s belief in the outcome of the behavior and its evaluation. In other words, accord-
ing to this theory, a person’s attitude towards a subject is the result of the performance of
one’s beliefs about it and the evaluation of responses concerning these beliefs. Therefore,
an individual’s attitude toward a behavior is the product of attitude beliefs (the individ-
ual’s mental probability that the goal behavior will lead to a consequence) in evaluating
those consequences (explicit evaluative response to the outcome) [34, 58-62].

Mental norms result from normative beliefs in which the approval or rejection of the
desired behavior by the reference people of the society is discussed. In other words, it
refers to the social pressure perceived by the individual to do or not to do the target be-
havior. People often behave based on their perceptions of others (friends, family, co-work-
ers, and people with whom they have a close relationship) behave[35]. In the theory of
reasoning, the mental norm of the individual is the product of the multiplication of nor-
mative beliefs (expectations perceived by individuals or specific reference groups) in the
individual motivation to perform the target behavior despite these expectations [17]. Fig-
ure 1 describes the process of formation of real behavior in the form of the theory of rea-
soning.

Attitudinal beliefs Attitude

Alm Behavior

Normative beliefs Norms

Figure 1. Theory of reasoning [15, 22, 36]
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In the theory of reasoning, it is claimed that the behavior is exclusively under the
control of the behavioral intention; If the behavior of the skills, resources, and opportuni-
ties that can be easily manually be found the need of which this case in the field of func-
tional capabilities action theory argument under consideration has not been or is likely to
be incomplete by this theory is predicted [22]. A researcher has developed the theory of
reasoning practice by introducing the behavioral control factor perceived as the determi-
nant of behavioral intention and behavior[23, 63-69]. This theory can try to explain behav-
ior and change. This theory predicts the occurrence of a particular behavior; Provided that
the person intends to do so. The theory of planned behavior reflects the internal and ex-
ternal constraints of the behavior [17]. According to this theory, the intent to perform a
behavior is predicted by three perceived attitudes toward behavior, perceived mental
norms, and behavioral control. A general rule, good posture, good abstract norms, and
perceived behavioral control make it more likely that the individual intends to perform
the behavior. The first two factors are described in the theory of reasoning behavior. In
the following, we will describe the third factor influencing the real behavior of individuals.

The third factor that affects people’s intention to perform a behavior or not to perform
a behavior is perceived behavioral control. In the theory of planned behavior, perceived
behavioral control is defined as an individual’s assessment of whether a behavior is diffi-
cult or easy. Perceived behavioral control determines behavior when perceived behavioral
control reflects individuals” actual control over the behavior in question. Several environ-
mental and organizational factors can make a particular behavior easier or more difficult
to perform. Perceived behavioral control is assumed to reflect a person’s previous experi-
ence and anticipated barriers to performing a behavior. Perceived behavioral control is a
degree of a person’s sense of how much behavior is or is not under their voluntary control
[23]. Perceived behavioral control, both directly and indirectly through behavioral intent,
may affect actual behavior [70-77]. Perceived behavioral control consists of two parts: 1.
Control beliefs include internal control factors (information, skills, and individual abilities)
and external control factors (opportunities, resources, and facilities) to perform the behav-
ior [37]. 2. The perceived power is used to control each of these facilitators or deterrents.
Figure 2 shows the performance process of the theory of planned behavior.

Attitudinal beliefs Attitude \

Behavioral Aim Real Behavior

Normative beliefs Mental Norms

Regulator beliefs

Behavioral
Control

Figure 2. Theory of planned behavior

Based on the theory of planned behavior, behavioral beliefs and evaluation of results
create a favorable or unfavorable attitude towards the individual’s behavior. The result of
normative beliefs and the motivation to fulfill the normative expectations of others are
found in the mental norm, and control beliefs also determine the perceived behavioral
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control. In general, attitudes about behavior, mental norms, and perceived behavioral con-
trol lead to intentional behavior[78, 79].

The TPB variables, psychological (attitudes, subjective norms, and perceived behav-
ioral control) indirectly, such as social variables - population individuals behavior (power)
effectively assumes and assumed that these psychological variables between socio-demo-
graphic And mediate behavior. Experimental studies in TPB in the range of energy-de-
pendent behaviors are very high (for further study, see [11, 19]). TPB assuming that people
as program Ryzyshdh, logical decisions in the sense that usually interests their own to
pursue a behavior motivation are (for example, in the sense that environmental behaviors
friendly to them agonizing and interest in it do not, or Social approval is more important
to them and ultimately results in behavior). So the theory of planned behavior variables
Ryzyshdh may be a good explanation for relatively costly behaviors is similar to a used
car or the use of energy factors that may cause behavioral intent not to lead to action can
be found in behavioral economics. In behavioral economics studies, several cases have
been mentioned that are known as the causes and factors of violating the assumptions of
rationality, called behavioral or cognitive errors. Here are some of the most important
mistakes that play an important role in deciding household energy consumption[23].

Bureau of maintaining the status quo and delaying decision-making: This erroneous
expression states that although in some cases changes in decision-making and choices in-
crease the well-being of individuals, they tend to maintain the status quo and avoid
change. This error usually occurs when a decision requires complex information.

Availability bias: It is a rule of thumb or a mental shortcut by which people estimate
the probability of an outcome based on the prevalence or prevalence in their lives and
experiences. Accordingly, people estimate the probability of easily remembered events to
be higher than those not easily recalled.

Risk aversion: Specifically, people focus more on risks, costs, and losses when mak-
ing decisions in uncertain situations.

Time and place discounts: People often do not pay attention to discounting their costs
and benefits over time. This error is more common, especially when the initial costs are
high, but the benefits take a long time to achieve (replacing high-consumption electrical
appliances to reap the benefits of reducing electricity costs)[80].

2.2. Literature Review

A study answered that with what variables from the theories of psychology and so-
cio-demographic variables (income, household size, age) can explain the household’s en-
ergy consumption and the intention to reduce it. This study found that energy consump-
tion seems to be strongly dependent on socio-demographic variables, while attitudinal
and self-excellence variables are also very important. They also found that the intention
to reduce household energy consumption directly and positively to understand control
behaviors depends on protecting the environment and its attitude[33].

With the help of critical insights into behavioral and psychological economics, Re-
searchers clarified the key role of cognitive underpinnings and motivational factors that
may answer why it is difficult and complex to predict household energy-dependent be-
haviors. Are these behaviors the source of values or material attractions? They found that
psychological variables could make households more responsible for public intervention
policies to protect an environment that has few sponsors and could also, in parallel, design
cost-effective and comprehensive behavioral solutions to encourage cost-effective con-
sumers. Seek non-renewable energy|[34].
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Research has also been done by designing experimental domains to apply non-price
stimuli and compare economic and non-economic stimuli to reduce household energy
consumption.

Reactions have been performed, and below are some examples of this type of re-
search:

A study addresses the relationship between social norms and energy conservation.
With the help of Opower, he designed and conducted an experiment in which he wrote a
letter to 600,000 households participating in the experiment with their electricity bills, in-
cluding a report and information on average sample consumption and household con-
sumption, and a comparison with other neighbors and suggestions for Increased energy
savings were given; They found that the effect of these non-price interventions was very
significant and equal to a short period of price increase between 11 and 20 percent. They
also examined the welfare effects of this type of intervention[23].

In an article, researchers raised awareness about nonlinear pricing to make this type
of pricing more effective for households. They designed an experiment in which partici-
pating households were given their electricity bills in more detail. They drew up a price
chart for each household and showed them which part of the chart they were in. The
household was also given suggestions on managing consumption and what strategies
should be placed at the bottom of the chart. They found that providing consistent and
active information to consumers was very effective in maximizing the effectiveness of dy-
namic pricing[12].

In a study on the persistence of the effects of moral incentives compared to economic
incentives in a field study involving 675 sample households, some of which were exposed
to moral incentives and some of which were exposed to dynamic prices higher than the
original price. (Economic motivation) to study the effects of these interventions. These
interventions were performed during selected days (with the lowest and highest temper-
atures) from the two seasons of winter and summer with an interval of three months (to
identify the effect of persistence) and during peak hours. After installing smart meters,
they received consumer information every 30 minutes. The researchers found that moral
motivation had significant short-term effects that diminished rapidly after repeated inter-
ventions. In contrast, economic incentives produced more long-term and lasting effects
that result from the formation of habits after the final intervention[38].

2.3. Modeling

In this study, to quantify the qualitative variables, the theory of programmed behav-
ior is based on the 5-point Likert scale method, in which one means “Strongly Agre” and
five means “Strongly disagree[81-86].”

Likert scale is a psychometric scale in the research questionnaire used in this way
between the scale (of the collective response to the questionnaires obtained), and there is
a distinct method of scoring. In this scale or spectrum, the researcher considers the phrase
(phrase) at the participants’ disposal according to the subject matter of the individual re-
search. The answers are categorized into several options that are categorized into five lev-
els of answer (1 “strongly agree” to 5 “strongly disagree”), then no matter what. The nu-
merical sum of these values gives the score on this scale, which indicates the tendency of
the respondents; therefore, on this scale, the scale of the total score is discussed. Descrip-
tive statistical techniques will also be used to analyze the scores obtained from the Likert
spectrum|[87].

2.3.1. Data and sample

To collect information, a questionnaire consisting of 3 parts was prepared and com-
piled. The first part is the questions related to socio-demographic variables and the cost
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of the electricity bill of the individual’s last period. The second part contains questions of
the theory of planned behavior, and the last part contains questions about the personal
experiences of individuals about electricity consumption (according to the behavioral bi-
ases of the research)[88]. Thus, four questions were designed according to the concept of
each bias. Three thousand questionnaires were distributed using statistical equations and
a 95% confidence level, which can be a good example of all Tehran electricity subscribers.
Among these, 2560 questionnaires were approved and reviewed. Descriptive statistics for
the sample are presented in Table 1.

Table 1. Descriptive statistics (social-demographic variables)

Questionnaires Total Valid
value 3000 2560
Income Decile L1I III, IV, V VI, VII, VIII IX, X
Share %36.72 %28.10 %17.18 %17.96
Gender Male Female
Share %39.6 %60.4
Household Mem- Min Max Std. Dev
ber
value 1 10 3.67 (1.44)
Age Min Max Std. Dev
value 17 65 33.21(9.7)
Electrl(:lty Con- Min Max Std. Dev
sumption
value 80 700 284.86 (98.74)

2.3.2. Variables of the theory of planned behavior

Attitudes 1, 5 The factors used to measure respondents attitudes toward the protec-
tion of electrical energy protection are as follows[90-96]:

“Energy saving is very painful.”

“Energy protection means: I have to live with less welfare.”

“If I reduce my energy consumption, my quality of life will decrease.”

“Energy conservation is not very pleasant.”

“Energy conservation reduces my freedom (meaning that if I take behaviors to re-
duce consumption).”

On average, households positively evaluated energy conservation Cronbach’s alpha:
0.71, mean: 3.54, standard deviation: 0.78) (see Table 2).

Table 2. Attitudes of people towards electricity saving

Factors
1 Saving energy is very painful.
2 Energy conservation means: I have to live in less prosperity.
3 If I reduce my energy consumption, my quality of life will decrease.
4 Energy conservation is not very enjoyable
Energy conservation reduces my freedom. (This means that if I take actions to re-
5 duce my energy consumption to conserve energy, I will not have the previous
freedom.)
Factor Analysis Result
Cronbach’s alpha Std. Dev Mean

0.71 0.78 3.54
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Abstract norms (SN), this variable is measured as follows: Respondents were asked
who they consider responsible for energy conservation?Four baseline groups were con-
sidered to answer this question: "my friends", "government", "my family members" and
"my neighbors" (Cronbach’s alpha: 0.73, my average friends: 2.46 (standard deviation:
1.05), Average government: 1.72 (standard deviation: 0.9), average family members: 2.09
(standard deviation: 1.01), average neighbors: 2.24 (standard deviation: 1.07)). On average,
households blamed all four groups, but the government, with the lowest average, is com-
pletely in agreement with the options, and this could indicate that people in Iranian soci-
ety still do not want or can not believe that The people are ahead of the government in
pursuing the right pattern of public consumption(see Table 3)[97-105].

Table 3. Abstract norms of individuals towards electricity saving

Factors Std. Dev Mean
1 My Friends 1.05 2.46
2 Government 0.90 1.72
3 My Family Members 1.01 2.09
4 My neighbors 1.07 2.24
Factor Analysis Result
Cronbach’s alpha
0.73

Understanding Behavior Control (PBC) goes back to whether respondents feel that
they can save electricity in their homes. “I know how I can save electricity,” “I think 5%
reduction in my energy consumption is not hard-work”, “I think I can really reduce 5% of
my energy consumption” “I can relatively easily reduce my energy consumption”) On
average, sample households, knowing the method of saving electricity, agreed with the
notion that they felt they could be more economical and more efficient Cronbach’s alpha:
0.72; Mean: 1.82 Standard deviations: 0.54)(see Table 4)[105-109].

Table 4. Understanding the control over the behavior of people in home electrical savings

Factors

1 I know how to save on electricity.
2 I think a 5% reduction in my energy consumption will not be a difficult task.
3 I think I can reduce my energy consumption by 5%.
4 I can reduce my energy consumption relatively easily.
Factor Analysis Result
Cronbach’s alpha Std. Dev Mean
0.72 0.54 1.82

3. Results and Discussion

In this section, using the information extracted from the questionnaire, an attempt is
first to examine the factors affecting electricity consumption in the sample households
from a statistical perspective using significant experimental modeling. Cross-sectional re-
gression was used to study the statistical significance of each component of the theory of
planned behavior (attitude, abstract norms, and perception of control over behavior) and
socioeconomic variables on household electricity consumption in Tehran. The results of
this regression are presented in Table 5.
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Table 5. Regression results for socio-demographic variables and variables of the theory of planned
behavior (dependent variable, amount of electricity consumed in a period (Y) winter 2019, 2560

questionnaires)
Independent vari- Coefficient(sig.) Independent vari- Coefficient(sig.)
ables ables
Y-intercept 33.07 (0.68) Attitude 3.86 (0.73)
Income 18.82 (0.02) Abstract norms -13.83 (0.21)
Understanding
Age 0.59 (0.52) control over behav- 40.79 (0.01)
ior
Gender 15.67 (0.37) F-Statistic 3.63(0.001)
Household size 17.97 (0.002) R-Squared 0.17

Because cross-sectional data were used in this study, variance heterogeneity tests
were used to evaluate the fit, and the results of Pagan and White tests are shown in Table
6.

Table 6. White and Pagan, and Harvey test results

Test Result
White 0.58(0.96)
Pagan 1.32(0.24)
Harvey 1.18(0.31)

According to the table above, the assumption of variance heterogeneity has been re-
jected. According to Table 5, the calculated regression is significant in general. As expected,
the variables of income and household size are significant. Their sign is as expected (con-
sidering that these variables are also considered control variables, the significance of these
two variables can be another sign of the correctness of the research regression. According
to the table, in exchange for one million tomans in household income, approximately 18.87
kWh will be added to household electricity consumption. For everyone, an increase in the
number of household members during 17.97 kWh of electricity consumption is increased.
The variables of planned behavioral theory show that only the variable of perception of
control over behavior has become significant. But the remarkable thing is the positive re-
lationship between the perceived behavioral control variable and power consumption,
contrary to this study’s expectation. To what extent does the individual have control and
will over whether or not to perform a behavior? It was expected that if a person under-
stood the energy-saving method, it would be more economical, and PBC would negatively
affect energy consumption. As mentioned in the introduction to the statistical summary
of Iranian household electricity consumption (and that we consume more than the global
average), the positive relationship between PBC and electricity consumption can signify
that this feeling is false in typical people. Saving is known to be a deterrent to learning,
and this in itself can confirm the ineffectiveness of advertising messages and incentives to
reduce consumption and save electricity.

But concerning the non-significance of the variables of attitudes and mental norms,
one of the reasons for this is the gap between individuals” attitudes and mental norms and
their actions in electricity saving. As explained earlier, people may have a positive attitude
towards saving electricity, but they do not have to follow the training tips to reduce their
electricity consumption, rooted in each person’s mental framework and value system.
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These value systems have been created since childhood and throughout the years of life.
Influencing this system and changing and directing one’s behavior is very difficult and
complex. It is important to know when and with what quality and scientific basis the ed-
ucational policies in this field have started.

3.1. Behavioral bias analysis

Behavioral factors may cause people to make mistakes and bias in decision-making
and action and do not behave according to beliefs through a questionnaire, the results of
which are presented below.

Maintaining the status quo and delaying decision-making: To assess whether house-
holds suffer from this type of behavioral bias, the following questions were asked in the
form of a questionnaire: “Never adjusted the initial settings of electrical appliances (to
reduce “I have not changed its power consumption,” “I do not read my electrical appli-
ance manual at all (to reduce its energy consumption) because I believe that its initial set-
tings are at its best,” “Changing the settings of electrical appliances is difficult, and it’s
complicated, “Even if I know that one of my appliances (like the refrigerator-freezer) has
improper settings, which leads to increased power consumption, I still do not try to
change the setting”) on average, respondents were not neutral about this bias Cronbach’s
alpha: 0.85 Mean: 3.26 Standard deviation: 0.81). This bias is evident in their behavior (alt-
hough not severe); this claim is that the answers to these questions average between 3 to
4, which shows the level of opposition of respondents to this bias. Therefore, it can be
concluded that this bias affects electricity consumption, and appropriate behavioral inter-
ventions should be pursued to reduce bias, maintain the status quo and delay the decision
on electricity consumption. For example, encouraging households to consider the basic
assumptions of electronic devices, such as turning off the hot water system of dishwashers
or washing machines or selecting short-term modes of wash cycles, can be effective (for
further study of cognitive motivations and theories) that refer to studies in the literature
to improve daily routines[38-40].

Availability bias: According to the questionnaire questions, “I do not pay attention
to it due to the complexity of determining the price of electricity,” “I never check all the
contents of the electricity bill (due to its complexity,” “How” “Electricity pricing is not
important to me, and I do not try to understand it.” “I never pay attention to the amount
of electricity consumption because these numbers are vague and incomprehensible to me”)
Respondents were neutral about this bias.(Cronbach’s alpha: 0.85 Mean: 3.34 Standard
deviation: 0.97) And this may have been due to the high negative load of the questionnaire
questions. Because the basis of this bias is new and recent information, in designing edu-
cational messages (to control this bias), it is necessary to use interconnected information -
which has a greater emotional load and is so-called vivid and more impressive. To stay
longer in the individual’s memory. Repeated repetition of this information can also be
helpful. Dissemination of this type of information thematically in the media can make
electricity-saving a social norm, and audio-visual reminders can prompt consumers to re-
act promptly. Schultz suggests that people can be attracted to a particular activity through
simple, easy, repetitive, and hassle-free incentives because people are more likely to be
influenced by simple, finger-pointing information aligned with the results of other pa-
pers[41, 42].

Risk and Loss Avoidance: Four questions were designed for this section as well, “I
do not trust them” “If I buy a new electrical appliance (because it consumes less electricity),
I will pay attention to the scope and duration of its after-sales service, because I have
doubts about its efficiency,” the speed and quality of after-sales service for new electrical
appliances with low power consumption are very important to m” Ease and convenience
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of working with new electrical appliances that consume low power are very important”
which is more than standard, so this part of the questionnaire questions was not reliable.

The temporal and spatial discount bias, according to the questions in the question-
naire, “I am now willing to incur a cost due to the replacement of my high-consumption
electrical appliances (such as refrigerators and freezers) in the hope that in the future by
reducing electricity costs“I'll do it if I've justified, that replacing my high - end appliances
(like refrigerators and freezers) will reduce my electricity bills in the future,” “If there are
training programs, Where it accurately teaches the benefits of replacing high-end appli-
ances that are long-lasting, I encourage encouragement to replace such appliances,” “If
different solutions at different costs to reduce electricity consumption (and to “If there is
a reduction in future costs, I will be more encouraged to spend in this case”) Respondents
have, on average, agreed to control and counter this bias, indicating that they have this
bias in consumer behavior self-affirm. (Cronbach’s alpha: 0.79 Mean: 2.05 standard devi-
ation: 0.6).

One of the reasons for this bias in electricity consumption is the high initial invest-
ment costs in energy-efficient goods, more efficiency, and savings; While its benefits and
benefits are delayed, it results gradually and over time[17, 19]. In the educational mes-
sages given to customers, one of the considerations should be to draw the long-term ben-
efits of energy conservation. Studies suggest that various factors may reduce time dis-
counts and encourage individuals to commit and patient in achieving their benefits [13].

4. Conclusions

In this article, an attempt was made to study the non-price variables affecting the
electricity consumption of households in Tehran. For this purpose, behavioral economics
and the theory of planned behavior from psychology were used. Then, using the theoret-
ical literature related to behavioral biases that consumers may suffer from, household con-
sumption behavior was explained. It was expected that socio-demographic variables
would significantly affect household electricity consumption, and based on this, house-
hold income and dimension variables had a significant and positive effect on electricity
consumption. Also, of the variables of the theory of planned behavior, which included
attitude, mental norms, and perceived behavioral control, only perceived behavioral con-
trol had a significant effect on the power consumption of the study sample. Therefore, the
findings of this study show that although, on average, people have a positive attitude
towards saving electricity, this attitude has no significant effect on electricity consumption.
Respondents also believe that firstly, there is no mental and social norm about reducing
consumption, and secondly, social and mental norms that encourage people to reduce
consumption do not significantly affect electricity consumption. But the only factor influ-
encing significant consumer behavior is the control of perceived behavior, which shows
that people do not find saving electricity difficult and difficult. Therefore, in short, it can
be said that although people do not consider reducing electricity consumption difficult,
because on the one hand they do not have a tendency and attitude in this direction and
on the other hand energy protection and reducing electricity consumption is a mental and
social norm in society. Therefore, in principle, there is no behavioral intention to reduce
electricity consumption in individuals. Another finding of this study is that even though
the sample household thought they were able to save and knew the method, this feeling
did not ultimately lead to electricity savings and did not only help reduce electricity con-
sumption but also helped members. An exemplary household comprises people who are
oblivious to messages and teachings in this area and do not optimize their electricity con-
sumption. Therefore, confirming previous studies, it can be said that although price vari-
ables play the most important role in electricity demand and consumption, psychological,
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social, and demographic variables are not ineffective and, in some cases, can play an im-
portant role in explaining changes in electricity demand. Therefore, policymakers should
use a behavioral economics approach and psychological policy advice in formulating de-
mand management policies (especially in cases where price instruments are limited for
reasons such as government controls). Based on the findings of this study, policymakers
need to correct and improve consumers’ attitudes about the importance of electricity and
energy and reduce its consumption. In this regard, policymakers must first identify why
people do not tend to reduce energy consumption. In this study, some behavioral biases
that may play a role in people’s attitudes toward energy consumption were raised, and
their role was confirmed; Biases such as availability, maintaining status quo and delaying
decision making, avoidance, and time discounts. Policymakers should also strive to pro-
mote the protection of energy resources as a social norm in society and encourage energy
consumers to study how to use electrical appliances and teach them how to use the equip-
ment properly.
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