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Abstract

Having knowledge about household environmental behaviors is important for planning and conducting efforts to reduce carbon
footprint. In this study, the relationship between environmental awareness, purchasing, household practices, and carbon footprint
was investigated, and the impact of demographics on these variables was determined. The analysis shows that sensitivity
dimension of environmental awareness is related to few environmental behavior variables (purchasing and efficiency) whereas
willingness dimension was related to all variables (except gas). While improvements in demographic factors (income, education,
and female employment status) positively affect environmental sensitivity, they increase carbon footprint from automobile. Only
increase in income has an effect on willingness. It is determined that income positively affects environmental purchasing.
Furthermore, it is revealed that environmental household practices did not differ in terms of demographic characteristics, except
the effect of education on pollution.

Keywords Carbon footprint - Environmental awareness - Environmental behavior - Environmental purchasing - Household -

Turkey

Introduction

The amount of carbon in the atmosphere has increased expo-
nentially in recent years due to the rapid increase in
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population, industrialization, and decrease in forest lands. As
a result of the carbon increase, global warming has become
one of the popular topics discussed and emphasized world-
wide. Global warming and climate change which have been
seen with meteorological events such as precipitation changes,
radical temperature changes, rising sea levels, and rising
droughts, floods, and storms are considered by many to be
the greatest problem the world has faced (Broer and
Titheridge 2010). Many studies have been done about the
risks and impacts of global warming. These show the direct
and indirect impacts of climate change associated with global
warming on the environment and human health (Huang et al.
2011; Nicholas and Breakey 2017; Perera 2016; Watts et al.
2015).

The negative impacts of environmental pollution and global
warming affect all living species. Humans have significant re-
sponsibility in reducing carbon emissions as people being the
main reason in terms of carbon emissions and being the only
species who can develop awareness. The Intergovernmental
Panel on Climate Change states that the most important cause
of global warming is of human activity with 95% precise (IPCC
2014). Carbon emissions are one of the largest contributors to
the global warming phenomenon (Liu et al. 2017). The carbon
footprint is a concept used to estimate climate change-related
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impacts. It is basically a measure to understand the environmen-
tal damage of carbon emissions such as global warming and
climate change in numbers.

Turkey is considered among high-risk countries in terms of
the negative effects of climate change due to being located in
the Mediterranean Basin. It is estimated that at the end of the
twenty-first century, it will be the third country in Europe and
Central Asia Region that is most exposed to extreme climatic
events (Silkin 2014). Turkey published ‘“National Climate
Change Strategy” by aiming to reduce the effects of climate
change in 2010 (MEU 2010). It set a national vision within
this plan to confront climate change, to be a country that
integrates climate change policies with development policies,
expands energy efficiency, increases the use of clean and re-
newable energy sources, actively participates into the efforts
for climate change, and can offer high quality of life and well-
being to all its citizens with low carbon intensity. Scaling up
Climate Action Turkey report by Climate Action Tracker
(CAT) stated that there is a potential in reducing the share of
households’ energy consumption by around 50% and conse-
quently carbon emissions by 2030 with decarbonization ef-
forts such as awareness and ensuring efficient energy use
(CAT 2019). Turkey has started to strengthen standards for
new buildings to be built as close to zero energy consuming
and apply measures to upgrade existing buildings according to
new building efficiency standards with the National Energy
Efficiency Action Plan (NEEAP) 2017-2023 (MENR 2017).
Also, it has a tax advantage for small engine, fuel cell, electric,
and hybrid vehicles which have high energy efficiency, low
emission levels within this plan.

On the global scale, there are important responsibilities for
the households especially in climate change and energy use. In
the EU and China, energy consumption and carbon dioxide
emissions of households have already surpassed those of in-
dustry (Li etal. 2015). Households’ pro-environmental behav-
iors such as heating, cooking, recycling, water use, product
purchase, usage and disposal, and household management
have significant effects on emissions. Hertwich and Peters
(2009) found that on the global level, 72% of carbon emis-
sions are related to household consumption, 10% to govern-
ment consumption, and 18% to investments. In other words,
one of the most important factors that increase natural re-
source consumption, environmental pollution, and carbon
emissions is the environmental behavior of the households.
The importance of families around the world in enhancing
their conscious, environmentally friendly purchasing, and
consumption behaviors to levels that are sustainable is recog-
nized by everyone (Sener and Hazer 2008). Some researchers
report that household energy consumption can be reduced
significantly with behavioral change (Dursun et al. 2019).
Therefore, environmental behaviors of households are critical
for environment and it is important to understand the factors
affecting them.
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Figure 1 shows the share of sectors’ direct carbon emis-
sions in Turkey (IEA 2019). While households directly con-
sume about one-fifth of the total energy produced, they also
contribute to the emissions of other sectors with their con-
sumption and behavior habits. More importantly, population
and urbanization are growing rapidly in Turkey which also
increases energy demand and consequently emissions.
According to Turkey Statistics Institute data, the annual pop-
ulation growth rate in 2018 is 14.7 per thousand compared
with the previous year, and the annual average population
growth rate is estimated as 12.1 per thousand between 2017
and 2023. While the rural population is 7.7%, urban popula-
tion is 92.3% in 2018 (http://www.turkstat.gov.tr/). Depending
on the economic growth and urbanization, per capita CO2
emissions in Turkey have increased from 4 to 6.6 t in the
last 20 years (http://www.turkstat.gov.tr/; Akbostanci et al.
2018). All these points to the difficult path for reducing
carbon emissions in Turkey and refers to the responsibility
of the households. For this reason, analyzing the impacts of
households’ demographic characteristics on awareness,
environmental behaviors and carbon emissions are important.

Many studies have been conducted on the effect of demo-
graphic factors. However, these studies have produced con-
flicting results. While some studies present full or partial
impact of demographic characteristics on environmental
awareness, behavior, and carbon footprint (Roper
Organization 1990; Laroche et al. 2001; Jain and Kaur
2006;ICOM2008; Csutora2012), others state a weak orlack
ofimpact and suggest that personality characteristics such as
awareness are more significant (Kinnear et al. 1974; Fisher
etal. 2012).

In societies with high environmental awareness, policies
for preventing environmental problems can be planned and
implemented more easily. Environmental awareness and atti-
tudes are of great importance in developing environmental
behaviors and reducing carbon emissions (Conrad and
Hilchey 2011; Erkal et al. 2011; Giudici et al. 2019).
Understanding the knowledge people have about environment
or determining the awareness gained by people about environ-
ment is important in dealing with environmental problems and
building a sustainable society (Ramsey et al. 1992; Sudarmadi
et al. 2001). It has been found by some studies that environ-
mental awareness may have an impact on changing people
lifestyles in favor of environment (Chen 2009; Szerényi
et al. 2011; von Borgstede et al. 2013).

Environmental awareness is accepted as a significant factor
for adopting pro-environmental behavior (Fu et al. 2020).
However, awareness does not directly result in environmental
behavior (Wang et al. 2011). Hadlock and Beckwith (2002)
showed that people will not willingly behave in favor of en-
vironment until they experience adverse impacts of environ-
mental problems. Thus, there is no consensus on the environ-
mental awareness—behavior relationship (Fu et al. 2020).
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Fig. 1 Carbon emissions of sectors in Turkey (IEA 2019)

Peattie (2010) reports that environmental values reflect cul-
tural traditions significantly, and individuals’ environmental
concerns may differ between countries and cultures.
Environmental awareness, attitudes, and behaviors differ ac-
cording to cultures (Laroche et al. 1996). Thus, the findings
that arise from the studies examining only a few environmen-
tal variables in the households, or collecting data from the
single respondent in the household will not apply to every
culture and economy.

Although there are several studies conducted in Turkey
about environmental issues (Adaman et al. 2011;
Biiyiikkeklik et al. 2010; Cabuk et al. 2008; Dursun et al.
2019; Kogoglu and Kogoglu 2017; Sener and Hazer 2008;
Tumbaz and Mogulkoc 2018; Yaras et al. 2011), they are
limited in number and mostly focusing on individuals and
firms. Studies on energy consumption and carbon emissions
are mostly at macro-level (Demirbas et al. 2004; Karakaya
et al. 2019, Katircioglu and Katircioglu 2018) or forecasting
(Ari and Koksal 2011; Toksart 2016). Considering the issue
only in this way may result in ignoring or overlooking policies
regarding carbon emissions and environmental behavior of
households who are end-consumers (Santillan Vera and de la
Vega Navarro 2019).

In this study, which aims to investigate the relationship
between household characteristics, environmental awareness,
environmental behavior, and carbon footprint, the following
questions were addressed.

* Isthere any impact of household characteristics (house-
hold income, couple education level, and female em-
ployment status) on environmental awareness, environ-
mental behaviors (environmental purchasing and envi-
ronmental household practices), and carbon footprint
of households?

* Is there any impact of environmental awareness on envi-
ronmental behaviors of households?

Commercial & public services

M Residential
B Other energy industries  _

£

2005 2010 2015

» Is there any impact of environmental awareness on direct
emissions (electricity/gas consumption and automobile
use) of households?

It is expected that the findings of this research which exam-
ine households’ environmental behaviors, direct emissions, en-
vironmental awareness, and demographic factors together and
collect data from families (couples/parents together responded
to the survey) in an economy with a high demand for consump-
tion will contribute significantly to the literature.

Another contribution of this study is that it is one of the first
studies examining the impact of female’s employment on de-
pendent variables. In the literature, there is no study examining
the impact of female employment on environmental behavior
and carbon footprint in a household, whereas Wilhite et al.
(1996) point at culture specific habits such as women’s partic-
ipation in the work force, which can play an important role on
energy use and environment. As the employment rate is still
low in Turkey compared with developed countries (World
Bank 2019), female employment status may be a differentiator
factor for environmental behaviors and carbon footprint. Thus,
it has been added into demographic factors in this study.

The findings will be helpful for understanding the drivers
behind environmental behavior of households and how carbon
footprint is affected. Knowing the approaches of the houscholds
to environmental problems will provide important information
to the regulators in order to plan and carry out efforts to improve
environmental awareness and reduce carbon footprint. It will
also provide important information to the firms in terms of
managing their activities. In addition, studying on a different
culture like Turkey will contribute to the enrichment of litera-
ture. It will provide implications for public policy makers and
practitioners. This study is organized as following; literature
review, methodology, analysis, and results. In the last section,
conclusion and suggestions are presented.
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Literature review

Environmental behaviors have been studied in the literature
widely from a theoretical perspective (Ajzen 1991; Blake
1999; Hines et al. 1987; Kollmuss and Agyeman 2002;
Stern et al. 1999). According to the comprehensive review
done by Frederiks et al. (2015), it was found that environmen-
tal behavior is more complex than expected; thus, it is difficult
to examine environmental behaviors based on a single theory.
For this reason, they developed a model including individual
and situational predictors, and their impacts on household be-
haviors. Based on Frederiks et al. (2015), the impacts of socio-
demographic (income, education, and female employment)
and psychological (awareness) factors on environmental be-
haviors and carbon emissions were reviewed in the literature.

The relationships between “environmental awareness and
carbon footprint”, “demographic factors and carbon foot-
print”, or “demographic factors and environmental practices”
have been widely examined in the literature (Awasthi and Li
2018; Afroz et al. 2017; Bai and Liu 2013; Hammami et al.
2017; Kulozii 2016; Pandebesie et al. 2019; Qu et al. 2016;
Ramzan et al. 2019; Tabi 2013). However, none of these stud-
ies considered all these variables together in the analyses.

Awareness and demographic characteristics

Environmental awareness has been defined by Madsen and
Ulhei (2001) and Coertjens et al. (2010) as being sensitive to
environment by gaining knowledge about environmental
problems and showing attitude to protect the environment.
Environmental awareness has been explained in or along with
different terms such as sensitivity, attitude, or willingness in the
literature. Chawla (1998) stated that sensitivity is an important
variable for environmental awareness, and it shows the predis-
position of people for environmental behavior.

In some studies (O’Connor et al. 1999; Dupraz et al. 2003;
Mandell and Wilhelmsson 2011; Wang et al. 2016; Shao et al.
2018), willingness of people for environmental acts such as pay-
ing higher prices for environmental fiiendly products was exam-
ined. It was deduced that being knowledgeable or sensitive about
environment does not directly reflect on environmental behavior.
People may not show environmental friendly behaviors although
they know environmental problems due to the various reasons
such as cost or comfort. They tend to show environmental be-
haviors in case they are willing to compromise from their stan-
dards or comfort.

The studies about environmentally aware consumers can be
traced back to the 1970s. Earlier studies such as Berkowitz and
Lutterman (1968) and Anderson and Cunningham (1972) exam-
ined the demographic characteristics of consumers who are so-
cially responsible. They found that people who are female and
pre-middle aged, with a high level of education (high school at
that time) and high-income or socioeconomic status are more
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conscious about social issues. Mainieri et al. (1997) determined
that the women who are middle class, living in the cities, and
having families are more environmental conscious consumers.
According to Straughan and Roberts (1999), environmental
awareness of young people and women is higher;
environmental attitudes and behaviors increase as the level of
education rises, and the people living in cities are
environmentally more aware. Soonthonsmai (2001) found that
young, well-educated, and high-income consumers have high
environmental awareness. On the other hand, there are studies
that find negative relationship between income and environmen-
tal concerns (Roberts 1996; Samdahl and Robertson 1989). Also,
Van Liere and Dunlap (1981) have revealed that demographic
features do not make a significant difference on environmental
trends. Abdul-Wahab and Abdo (2010) examined the relation-
ship between demographic characteristics (gender, age, and edu-
cation level) of people in Oman and found that males, younger,
and more educated people have more environmental awareness
about environmental problems. Golley and Meng (2012) found
that highly educated households have higher awareness about
energy consumption, environment, and health.

Awareness and environmental behaviors

The presence of environmental awareness among consumers
has an impact on environmental purchasing (Alsmadi 2007;
Arabacioglu and Tathidil 2009). According to Schlegelmilch
et al. (1996), environmental awareness accounts for 20% of
environmental purchasing behavior. It has been shown that
consumers with high environmental awareness make more en-
vironmental friendly purchases than with low ones. The con-
sumers with higher awareness are more willing to buy eco-
friendly products with higher prices (Chitra 2007). Al Mamun
et al. (2019) studied environmental behavior of Malaysian low-
income households in specific to green vehicles and found that
environmental concern and self-efficacy have a positive impact
on environmental purchasing in low-income households.

Although consumers are aware of environmental problems,
they can continue to harm the environment with their con-
sumption habits (Tantawi et al. 2009). Schéfer et al. (2012)
examined the relationship between life events (childbirth and
relocation) and sustainable consumption by conducting sus-
tainable consumption campaigns with information mailing
and personal consultation. Although it was found that the
campaign affected behaviors regarding to sustainable signifi-
cantly, it did not have a considerable impact on the sustainable
consumption behaviors of people during life events. Kogoglu
and Koc¢oglu (2017) stated that even though environmental
awareness is high in students, environmental purchasing ten-
dencies are moderate thus not fully compatible with awareness
level. Similarly, Autio and Heinonen (2004) showed that
young consumers do not show environmental behaviors as
much as their environmental awareness.
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Environmental sensitive consumers not only take environ-
mental factors into account when purchasing products but are
also more likely to carry out environmental household prac-
tices such as turning off lights and recycling (Barr and Gilg
2006). While it was found in some studies that there is a
positive relationship between environmental awareness and
environmental behavior, there are also others stating that
there is no relationship. Simmons and Widmar (1990) and
Ek and So6derholm (2010) stated that costs and
environmental awareness are effective in energy
consumption. On the other hand, Vining and Ebreo (1990)
and Wang et al. (2011) found that environment awareness
has no considerable impact on electricity-saving behavior.

Awareness and carbon footprint

It is often defined as the amount of carbon dioxide created by
human activities and lifestyles by direct emissions (e.g., ener-
gy used by households at home and transport) and/or indirect
emissions (e.g., energy used in the production of goods and
services which were consumed later by households) (Wright
et al. 2011). The carbon footprint is a useful measure to show
impacts and to understand the damage of carbon emissions on
environment. Carbon emissions increased tremendously for
over the past years (Dogan and Ozturk 2017). For this reason,
many studies emerged in the literature. Tabi (2013) investigat-
ed the relationship between environmental awareness and
carbon footprint associated with heating, electricity, and
transportation activities in the housing sector of Hungary. It
was found that there is no significant difference between the
carbon footprints of individuals with high and low
environmental awareness and that both groups have similar
energy consumption and therefore similar carbon footprints.
Boucher (2016) examined the relationship between climate
change awareness and carbon footprint (transport and food-
related carbon footprints only). It was found that there is a
relationship between awareness and carbon footprint only in
a small proportion of the people who have quite high aware-
ness (about 18%). Tam and Chan (2018) argue that individuals
with high environmental awareness think they will be abused
because of this awareness in a society with low environmental
awareness, and therefore, they do not reflect this awareness to
behaviors. Thus, they stated increasing the generalized confi-
dence in the society could alleviate this idea of abuse.

It has been shown in several studies that being aware alone
is not sufficient to show environmental behavior (Autio and
Heinonen 2004; Tantawi et al. 2009; Wang et al. 2011,
Kogoglu and Kogoglu 2017). Csutora (2012) stated that, even
if environmental awareness of individuals is high, the trans-
formation of this awareness into environmental behavior at
high-income level is limited due to high consumption. Even
if people are highly aware, they do not act in favor of envi-
ronment if there is a need for a compromise such as paying

higher prices or decreasing the comfort by energy saving acts
(Wang et al. 2011).

Environmental behaviors and demographic
characteristics

As the consumers have become more aware about decreasing
resources and environmental pollution, they began to re-
evaluate their consumption behaviors (Kinnear et al. 1974).
Environmental friendly products started to be produced in
response to consumers’ environmental concerns (Kohl
1990). As a result, green consumer, €Co-conscious consumer,
and sustainable consumption concepts have emerged in the
literature. All these concepts are covered under environmental
purchasing in this study.

Environmental consumer behaviors are not only limited to
the purchase of environmental friendly products but also in-
cludes environmental household practices such as the use of
each product to be consumed in a cost-effective manner and
the participation in recycling or the disposal of waste (Minton
and Rose 1997; Pagiaslis and Krontalis 2014). Therefore, sus-
tainable consumption of households (Salo et al. 2016); house-
hold wastes (Nguyen et al. 2015; Xu et al. 2017), household
water use, and conservation habits (Fan et al. 2013) and ener-
gy use habits (Huang et al. 2011) were emerged in environ-
mental behavior studies.

There are several studies explaining the characteristics af-
fecting environmental purchasing behavior in the context of
individual, economic, geographical, and socio-demographic
categories (Bodur and Sarigdllii 2005; Cabuk et al. 2008;
Kinnear et al. 1974; Leonidou and Leonidou 2011;
McDonagh and Prothero 2014). The studies about consumers
and consumption behaviors revealed that consumers decide to
buy environmental products, and even afford to pay more to
purchase environmental friendly products according to their
demographic characteristics (Dunlap and Scarce 1991; Afroz
et al. 2015; Rahnama and Rajabpour 2017). Cabuk et al.
(2008) examined the relationship between the socio-
demographic characteristics of individual consumers and
environmental purchasing; it was observed that individuals
who are married, young, educated, and high household
income showed more environmental purchasing behavior.
Samdahl and Robertson (1989) mentioned a negative relation-
ship between income and environmental purchasing.
Concerning socio-demographic characteristics, Roper
Organization (1990) stated that environmental purchasing be-
havior occurs at higher levels in women with high-income,
education, and social status. Similarly, Roberts (1996) con-
cluded that middle-aged and highly educated individual were
more environmental friendly, and there was a negative
relationship between income and environmental purchasing.
ICOM (2008) found that there is a positive relationship be-
tween age and environmental purchasing. The older
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consumers who are over 55 years are more involved in envi-
ronmental purchasing in the USA. Abdul-Wahab and Abdo
(2010) found that males, younger, and more educated people
act more in environmental behaviors. Csutora (2012) found
that education has a slightly higher impact on environmental
behavior compared with income. Fisher et al. (2012) stated
gender and income have an impact on environmental purchas-
ing. Females and people with higher income are more prone to
use green products.

Bandara et al. (2007) found that high-income households
are more likely to reduce and segregate waste than low-
income households. Vassileva et al. (2012) found that electric-
ity consumption of Swedish households increased by house-
hold income. Fisher et al. (2012) claimed that there is no
relationship between gender and environmental household
practices except recyclable bags; however, higher income is
related to waste recycling. It can be said that people who are
prone to recycling are well educated, have higher income,
have their own homes, and are knowledgeable about recycling
(Zen et al. 2014). Babaei et al. (2015) showed that awareness,
attitudes, and practices about recycling among environmental
household practices are affected by demographic
characteristics such as age, education level, gender, and
occupation. Jonkute (2015) stated that women living in the
city, childless, single, and high education level show more
environmental consumption behavior in Lithuania. Xu et al.
(2017) stated that demographic characteristics affect the
amount of waste production, but there is limited information
about waste separation or recycling efforts.

It is usual to find different results between environmental
friendly purchasing, practices and demographic characteristics
because consumption is an economic, physical, and social
process influenced by the nature, circumstances, psychology
of individuals, and the geography, culture, laws, politics, in-
frastructure of the society in which they live (Peattie 2010).

Carbon footprint and demographic characteristics

As household income increases, expenditures on education,
recreation, transportation, and technology rise, and this in-
creases the carbon footprint due to consumption (Peters
et al. 2007). Baiocchi et al. (2010) who investigates the rela-
tionship between socio-demographic characteristics and con-
sumer behavior and carbon footprint in the UK found that as
the income level of households increased, carbon footprint
also increased. Golley and Meng (2012), examining the rela-
tionship between income and carbon footprint from urban
households in China, found that higher income households
generate more emissions per capita compared with lower
income households. Lyons et al. (2012) investigated the car-
bon footprint by household characteristics in Ireland, such as
the region, income level, the marital status, and having chil-
dren, the number of people in the household, and the number
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of disabled people in the household. According to the results
of this study, high-income households have higher carbon
footprint than low-income households. Boucher (2016) exam-
ined the relationship between carbon footprint and socio-
economic and welfare variables and found that income level
was the most dominant variable in individuals’ carbon foot-
prints. Zang et al. (2017) found that the households with high-
income, urban-settled, and higher number of people create
higher carbon footprint than others. Sarwar (2019) showed
that higher income in urban settlements decreases the carbon
footprint resulted from urbanization. Although a strong rela-
tionship between household income level and carbon footprint
is seen in the literature, some studies indicate that as house-
hold income increases, consumption expenditures are shifting
from carbon intensive consumption such as food and housing
to less carbon-intensive consumption such as recreation and
culture (Biichs and Schnepf 2013; Chitnis et al. 2014; Jones
and Kammen 2011; Druckman and Jackson 2016).

Baiocchi et al. (2010) found that carbon footprint was re-
duced by education, and therefore, there is an evidence of the
benefit of environmental education. Golley and Meng (2012)
reported that highly educated households pay more attention
to energy consumption and prefer low carbon footprint
practices. Biichs and Schnepf (2013) found that education
level has a significant impact on the carbon footprint of house-
holds. Boucher (2016) concluded that individuals with higher
levels of education (undergraduate and more) have higher
airway carbon footprint than others, but highway carbon foot-
print was lower. Balaguer and Cantavella (2018) argue that the
rise in education compensates for the increase in per capita
carbon footprint with higher income, and therefore,
encouraging education is important to balance carbon
emissions in a developing economy. Sovacool and Brown
(2010) stated that individuals with a high level of education
have a higher environmental awareness, but because their in-
come levels are high, their consumption is high and this in-
creases carbon footprint.

Methodology
Sample

Our empirical study was conducted on households living in
the city center of Nigde province, Turkey. The households in
city centers of Turkey are mostly using natural gas for heating
and cooking; the rest is gradually passing to natural gas
(Gazbir, 2016). In order to reflect the overall picture or to
predict the future, only natural gas has been taken into account
for heating. It is targeted to reach 1,000 family households
from 40,000 located in the city. The couple/parents answered
the survey together to collect more accurate data for the whole
household. The households were visited by researchers
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between December 2017 and January 2018, and 403 house-
holds voluntarily participated in the survey. Data was entered
in SPSS, where examination of missing and erroneous data
was conducted, and 68 cases were removed because of ma-
jority missing data. Data from 335 surveys were coded for
further analysis, and effective response rate of the survey
was 33.5%. Demographic characteristics of households are
presented in Table 1.

Male participants were between 25 and 70 years old, and
female participants were between 19 and 66 years old, and mean
age was around 40. While 42.4% of male participants were
university graduates, 30.7% were high school graduates and
26% were primary school graduates; 33.1% of the female par-
ticipants were university graduates, 29.3% were high school
graduates, and 34.6% were primary school graduates. Between
2 and 10 people were living in these households, and the mean
for the number of people living in a household was approximate-
ly 4. About 40% of female in the households had a profession.
When the total income of the households was analyzed, 41.5%
of them had 3000 and below, 37% of them had between 3001
and 5000, and 21.5% of them had 5001 and above income.

Data collection

The data were collected by means of a standard survey in face-
to-face interviews from households. The survey instrument
consisted of several sections. The first section contained

Table 1 Demographic characteristics of households
Demographics Min. Max. Mean Std. dev.
Age (female) 19 66 39.8 8.75
Age (male) 25 70 432 9.30
No. of people 2 10 3.85 1.30
Income (monthly) Frequency Percentage
3000 and under 139 41.5
3001-5000 124 37.0
5001 and over 72 21.5
Education (male)
University 142 424
High school 103 30.7
Primary school 87 26.0
No education 3 0.09
Education (female)
University 111 33.1
High school 98 29.3
Primary school 116 34.6
No education 10 3.00
Female employment status
Unemployed 203 60.6
Employed 132 394
Total 335 100

questions for determining households’ characteristics. Since
the analysis unit is households, individual characteristics were
not included in this study. Demographic characteristics that
guide household behaviors such as household income, educa-
tion of parents, and working status of women were used.

The scales for measuring the levels for environmental
awareness, purchasing, and household practices are in the sec-
ond section. We developed questionnaire to measure the var-
iables which were taken from previous studies (e.g., Bai and
Liu 2013; Balderjahn 1988; Oreg and Katz-Gerro 2006; De
Leeuw et al. 2015; Fan et al. 2013; Hines et al. 1987; Huang
et al. 2011; Lin et al. 2012; Markowitz et al. 2012; Peattie
2010; Wang et al. 2019). Environmental purchasing and
household practices items were scored on a five-point fre-
quency scale (always =5, ..., never = 1), and awareness items
were scored on a five-point agreement scale (absolutely
agree =5, ..., absolutely disagree = 1).

As mostly households are not knowledgeable about their
carbon footprints, the questions related to energy use (electric-
ity and gas consumption) and transportation (number of auto-
mobiles, engine volume, fuel type) are presented in the third
part in order to measure the primary (direct) carbon footprint
of households.

The environmental awareness, purchasing, and household
practices scales used in the research were specifically de-
signed according to Turkish households’ consumption and
lifestyle patterns. For this reason, Churchill’s (1979) research
paradigm was used to create these scales. This process in-
cludes: (i) specifying the domain of the construct; (ii) gener-
ating items; (iii) collecting data and purifying measures; and
(iv) assessing reliability and validity. The draft survey was
reviewed by five academicians and two experts to comment
on understandability and appropriateness. We adjusted them
for the pilot study which was conducted to ensure the reliabil-
ity based on their suggestions. After preliminary tests of reli-
ability and an examination of item-to-total correlations, the
measures were purified; some items were dropped from the
scales.

Exploratory factor analysis (EFA) was conducted on the
three scales to assess dimensionality of the constructs as
Hair et al. (2008) recommended. The first requirement of
EFA involved the KMO (Kaiser Meyer Olkin) test for distri-
bution value. Extraction was made analyzing the principal
components with Varimax rotation. All KMO values are great-
er than 0.60, which is adequate for conducting factor analysis,
and Bartlett’s test of sphericity is significant at p value <0.05
(Table 2).

For validity and reliability, a minimum of 1.0 for eigenval-
ue, greater than 0.50 for loadings and 0.60 for Cronbach
Alpha («), was required in analyses (Hair et al. 2008,
Nunnally 1978). EFA indicated two factors with eigenvalues
greater than 1, accounting for 70% of the variance in the
environmental awareness (Table 2). All item loadings were
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greater than 0.5. Environmental awareness consists of two
dimensions. The first dimension was named “sensitivity” be-
cause it consists of items measuring how much sensitive peo-
ple are about environment. The second dimension was named
“willingness” because it is made up of items showing com-
promise households can make on their standards or the costs
they can bear for the environment.

Table 2 shows EFA results of environmental purchasing
and household practices scales. Six items on the

environmental purchasing were collected under one di-
mension which explains about 59% of environmental pur-
chasing behavior. Environmental household practices have
three dimensions. Eigenvalues were greater than 1. The
behaviors of households regarding wastes such as oils
and chemicals were named as pollution. The behaviors
such as caring about energy and water use and preferring
to use public transportation were named as saving.
Efficient use of water and energy resources by households

Table 2 Exploratory factor analysis, reliability, and ¢ test: environmental awareness, purchasing, and household practice scales

Scale, dimensions, and items KMO EV A % « X o t
(Bs)
Environmental awareness 077"
Sensitivity 3.24 46.33 0.79
Environmental problems are not considered enough 0.86 411 116 17.8™
More serious legal measures must be introduced for environmental problems 0.82 425 120 189™
Should be given more attention to the news, events, etc. related to environmental 0.84 400 123 1477
problems
Should be given more attention to environmental problems regardless of their economic 0.55 337 133 5017
impacts
Willingness 1.65 25.59 0.86
We are willing to pay more taxes to protect environment 0.90 279 138 —2.79"
We are willing to compromise on our living standards to protect environment 0.84 3.07 1.35 0.99
We are willing to pay a price to protect environment 0.85 280 144 —2.50"
Environmental purchasing 0.89""
Purchasing 3.52 58.75 0.86
We prefer to use environmental friendly packaging (glass, etc.) in our house 0.76 3.66 1.16 105"
‘We do not prefer to use products from firms that we know are not environment friendly 0.78 359 1.18 9.93™
As a household, we are a loyal customer of environmental friendly firm 0.78 354 1.19 9.44™
We prefer to use products that do not harm the environment in our house, although a little 0.77 353 123 893"
expensive
We read the label/contents of the products we will use in our house to learn their 0.74 351 130 8.08
environmental impacts
We warn family friends/relatives about non-environmental friendly firm/products 0.75 350 122 7.597
Environmental household practices 0.66™"
Pollution 2.20 31.46 0.63
We do not pour used/waste oil down the sink 0.66 340 140 5187
We try to reduce the use of chemicals in our house as much as possible 0.62 3.17 133 228"
We do not prefer to use environmentally harmful/polluting products (such as sprays) in 0.79 3.05 1.37 0.63
our house
Saving 1.16 16.58 0.66
We prefer energy/water saving products in our house 0.83 3.96 133 13.17"
As a household, we often prefer to use public transport for saving 0.78 347 153 5587
Efficiency
We pay attention to energy use in our house (e.g., unplugging the TV, computer when 1.07 0.83 1532 0.64 439 093 27.17"
not in-use, etc.) )
We pay attention to water use in our house (e.g., turning off the water while brushing 0.79 3.83 1.09 138"

teeth, etc.)

KMO (Bs) Bartlett’s sphericity test p value, EV Eigenvalue, A factor loading, % explained variance, o Cronbach’s alpha, ¥ mean, o standard deviation,

a=0.05, and test value is 3 in one sample ¢ test
“p<0.05 " p<0.01; " p<0.001
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was named as efficiency. The pollution, saving, and effi-
ciency explained environmental household practices at the
rate of 32%, 17%, and 15%, respectively.

Results
Descriptive statistics

Table 2 presents the level of the households’ environmental
awareness and environmental behaviors. When the means of
awareness items presented in Table 2 are examined, it can be
seen that the values are distributed over a wide range (from
2.79 to 4.25). It is noteworthy that the means of the items in
sensitivity were relatively high, whereas the means in willing-
ness remained at a relatively moderate level. In addition, the
means of the items in sensitivity were higher than test value,
while the means of willingness (except one) were lower than
the test value.

The means of the items in the one-dimensional environ-
mental purchasing scale were collected in a narrow range be-
tween 3.50 and 3.66, and all values were statistically higher
than the test value at p <0.001 (Table 2). Although ¢ test re-
sults indicate that the households in the survey tend to do
environmental friendly consumption in general, it can be said
that the means all clustered around 3.60 indicate that there is
still more efforts required in this respect.

The means in three-dimensional environmental household
practices were above the test value (Table 2) and all but one
item (we do not prefer to use environmentally harmful/
polluting products (such as ozone depleting sprays) in our
house) were statistically significant. However, it is noteworthy
that the means of the items in the saving and efficiency were
higher than those in the pollution.

Demographics and environmental behaviors
Female employment status

Approximately, 40% of the females in the households who
participated in the survey stated that they have a profession
and have a job. An independent sample # test was conducted to
see the impact of employment of female on environmental
behaviors and carbon footprint size, and the results are pre-
sented in Table 3. It has been found that there is a statistically
significant difference in sensitivity, purchasing, and carbon
footprint from automobiles, and the means for employed fe-
male are higher. On the other hand, no difference has been
observed in willingness dimension of environmental aware-
ness, in all dimensions of environmental household practices,
and in the carbon footprint caused by electricity and natural
gas. Having a second car, being aware of environmental issues
is expected in case of employed female because of being in a

wider network as a working person and making environmen-
tal purchases with increasing income.

Income

ANOVA was conducted to see the impact of household total
income on environmental behaviors. The impact of household
income was analyzed in three levels (Table 4). The results
show that there is a difference between household income
and environmental purchasing and environmental awareness,
whereas there is no difference between income groups in
terms of environmental household practices. This means that
as household income increases, environmental purchasing be-
havior increases, and households may be willing to bear costs
for environmental problems.

It has been seen that the carbon footprint from natural gas
and automobile differs according to income groups, whereas
the footprint from electricity does not differ much. Although
the income group of 5000 and over has a high mean in carbon
footprint from electricity, there is no considerable difference
between different income groups. This also can be seen in
other characteristics as electricity consumption has become a
standard expenditure due to the use of similar electrical appli-
ances, lighting, and so on. The carbon footprint from automo-
bile in households with an income of 5000 and over is quite
different from other income groups. This difference can be
explained by owning more than one automobile and/or using
automobile more in high-income households. On the other
hand, it was found that natural gas consumption does not
differ according to female’s employment and education but
decreases as income increased. This finding can be explained
that as the income of households increases, they insulate their
houses and/or live in new houses with insulation.

Education

As there is diversity, the education levels of the both parents
were taken into account together, and the environmental be-
haviors of the households were examined according to their
education levels (Table 5). The sample includes households
where only one or both parents have university diplomas or
both do not have. The results revealed that sensitivity varies
according to the education level of the parents, whereas will-
ingness does not differ. Although the statistical difference in
sensitivity arises from the difference between two education
level groups, both parents have university diplomas and both
do not have university diplomas; means indicate that the level
of sensitivity increases as the education level of the parents
increases. On the other hand, there is no impact of education
on willingness. In other words, although education increases
sensitivity, it did not provide a considerable difference in
willingness.
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Table 3 Female employment and

environmental behaviors Environmental behaviors Unemployed (n=203) Employed (n =132) t
Environmental awareness
Sensitivity
Mean 3.83 4.08 236"
Std. deviation 0.99 0.91
Willingness
Mean 3.72 3.70 0.15
Std. deviation 1.17 1.24
Environmental purchasing
Mean 3.54 3.68 1317
Std. deviation 0.96 0.87
Environmental household practices
Pollution
Mean 328 3.08 1.85
Std. deviation 1.00 0.94
Saving
Mean 3.65 3.76 0.85
Std. deviation 1.21 1.18
Efficiency
Mean 4.11 4.08 0.33
Std. deviation 0.86 0.82
Carbon footprint
Electricity
Mean 1.46 1.41 0.81
Std. deviation 0.55 0.49
Natural gas
Mean 2.89 2.60 1.15
Std. deviation 2.23 2.17
Automobile
Mean 1.36 1.74 -2.96"
Std. deviation 0.89 1.49

“p<0.05; " p<0.01

Similarly, no statistical difference was found between these
groups in terms of environmental purchasing. In fact, these
findings and the findings obtained from the efficiency and
saving dimensions of environmental household practices sup-
port each other. Environmental behaviors that will reduce the
costs in a household are preferred in households regardless of
the education level instead of environmental purchasing
which requires partial willingness from households and can
only be tolerated by willingness.

On the other hand, it was found in pollution dimension that
the means decreased as the level of education increased.
Partly, a similar result has been found in carbon footprint from
automobile because automobiles are used more as the level of
education increases. This finding supports our previous find-
ings regarding the female employment status and household
income, as both parents will have the opportunity to work, and
their income will increase as their education levels increase.

The impact of education on the footprint from electricity and
natural gas was not observed. These findings support our in-
terpretation that these are fixed (standardized) expenses.

The relationship among environmental awareness,
environmental purchasing, and environmental
household practices

In this section, the relationship between environmental aware-
ness, purchasing, and household practices was investigated by
multiple regression analysis. Two dimensions (sensitivity and
willingness) of environmental awareness are independent var-
iables. Environmental purchasing and three dimensions of en-
vironmental household practices (pollution, saving, and effi-
ciency) are dependent variables.

The impact of environmental awareness on environmental
purchasing is examined and results were shown in Table 6.
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Table 4 Income and
environmental behaviors Environmental behaviors  [1]<3000 (z=139) [2]3001-5000 (n=124) [3]>5001 (n=72) F
Environmental awareness
Sensitivity
Mean 3.77 3T 3.94 42111] 5017
Std. deviation 0.96 1.04 0.77
Willingness
Mean 3.51[3] 3.77 397[1] 3.85"
Std. deviation 1.29 1.16 0.99
Environmental purchasing
Mean 3.47[3] 3.60 3.83[1] 5.38"
Std. deviation 1.03 0.85 0.77
Environmental household practices
Pollution
Mean 3.20 321 3.17 0.38
Std. deviation 1.08 091 0.90
Saving
Mean 3.54 3.79 3.80 1.82
Std. deviation 1.27 1.19 1.05
Efficiency
Mean 4.07 4.09 4.19 0.52
Std. deviation 0.92 0.78 0.76
Carbon footprint
Electricity
Mean 1.47 1.35 1.52 2.68
Std. deviation 0.53 0.55 0.48
Natural gas
Mean 3.14 [3] 2.69 242[1] 3.63"
Std. deviation 2.46 1.98 1.98
Automobile
Mean 1.47 [3] 129 [3] 1.95[1,2] 757"
Std. deviation 1.08 0.77 1.70

? The numbers in brackets show statistically different groups

“p <005 p<0.01

According to the results, a statistically significant but relative-
ly low percentage (about 7%) of the variance in environmental
purchasing is explained by awareness. Sensitivity and willing-
ness have a similar impact on environmental purchasing. It
was partly surprising that sensitivity has the same impact as
willingness. This finding indicates a significant potential for
the firms interested in environmental production and
marketing.

The results of repeated regression analyses for environmen-
tal awareness and environmental household practices are
shown in Table 7. There is a statistical association between
awareness and pollution, and approximately, 8% of the vari-
ance is explained by independent variables. However, while
sensitivity is not related to pollution, willingness has a strong
and positive (p <0.001) impact. There is a statistically

significant relationship between efficiency and environmental
awareness. Approximately, 6% of the variance in the efficien-
cy is explained by environmental awareness. Unlike in the
pollution, sensitivity also has an impact on efficiency in addi-
tion to willingness. The relationship between environmental
awareness and saving is much stronger than others. About
one-fourth of the variance in saving is explained by environ-
mental awareness. However, only willingness has a strong and
positive relationship while sensitivity has not.

The relationship between environmental awareness
and carbon footprint

The relationship between the primary (direct) footprint of
households and environmental awareness was examined by
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Table 5 Education and environmental behaviors

Environmental [1] None of them has a university degree [2] One has a university degree [3] Both has a university degree F
behaviors (n=179) (n=59) n =97
Environmental awareness
Sensitivity
Mean 3.79 [3] 3.99 4.15[1] 476"
Std. deviation 0.99 1.01 0.84
Willingness
Mean 3.67 3.55 3.87 1.47
Std. deviation 1.24 1.21 1.09
Environmental purchasing
Mean 3.59 3.47 3.67 0.86
Std. deviation 0.95 0.93 0.86
Environmental household practices
Pollution
Mean 336 [3] 3.09 297[1] 557"
Std. deviation 097 0.96 0.96
Saving
Mean 3.65 3.74 3.73 0.84
Std. deviation 122 122 1.16
Efficiency
Mean 4.12 4.07 4.08 0.89
Std. deviation 0.88 0.75 0.81
Carbon footprint
Electricity
Mean 1.43 1.38 1.48 0.72
Std. deviation 0.56 0.44 0.53
Natural gas
Mean 2.96 247 2.62 1.45
Std. deviation 245 1.87 1.88
Automobile
Mean 1.34[3] 1.42[3] 1.87[1, 2] 6.84"™
Std. deviation 0.82 1.13 1.61

#The numbers in brackets show statistically different groups
" p< 001

regression analysis (Table 8). There is a linear and negative
relationship between carbon footprint from electricity and en-
vironmental awareness. However, this relationship is very
weak and a small part of the variance is explained by indepen-
dent variables. Also, sensitivity has no impact on carbon

footprint. There is a negative relationship between willingness
and carbon footprint from electricity.

No relationship was found between carbon footprint from
natural gas and environmental awareness as natural gas has a
standard use in households for heating and cooking purposes.

Table 6 The relationship

between environmental Dependent variable: Independent variable: R AR* 3 t F
awareness and environmental environmental purchasing environmental awareness
purchasing - -
Environmental purchasing Sensitivity 0.07 0.06 0.17 322 12.9
Willingness 0.16 3.017

" p<0.01; " p <0.001
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Table 7 The relationship
between environmental Dependent variable: Independent variable: R AR* t F
awareness and environmental environmental household environmental awareness
household practices practices
Pollution Sensitivity 0.09 008 004 086 166
Willingness 0.28 5317
Saving Sensitivity 028 028 007 156 675"
Willingness 051 1077
Efficiency Sensitivity 007 006 015 2897 128"
Willingness 0.18 332"

" p<0.01; 7" p<0.001

In other words, households mostly are not being able to inter-
vene in natural gas consumption, especially in central heating
systems.

The results of the regression analysis between carbon foot-
print from automobile and environmental awareness showed
that there is a relationship between two variables. Although
there is no relationship between carbon footprint from auto-
mobile and sensitivity, there is a strong negative relationship
with willingness. It shows that environmental awareness that
has reached to willingness level is going to be effective in case
households have a choice to consume more or less such as in
electricity and automobile.

Discussions

The analysis began with examining the validity and reliability
of the scales. Environmental awareness has two (sensitivity
and willingness) dimensions; environmental purchasing has
one, and environmental household practices have three di-
mensions (pollution, saving, and efficiency). All have suffi-
cient validity and reliability.

It is an important finding that the items in willingness re-
main at a relatively low level in spite of high means in sensi-
tivity. These values were interpreted as the unwillingness of
households to compromise their living standards for dealing
with environmental problems.

The analysis indicated that households in the survey tend to
buy environmental friendly products in general. However, the
means did not reach higher levels; thus, environmental pur-
chasing was not considered satisfactory and that there is a long
way for the households to take in terms of environmental
purchasing. While the means for the items in sensitivity were
statistically higher than the test value, the means for willing-
ness (except for one item) were statistically lower than the test
value. While this finding supports the interpretation made for
environmental purchasing, it has been seen that households
are not willing to bear any financial costs when these findings
are considered together.

When the means were examined for the items in the envi-
ronmental household practices, it was found that all of them
were above the test value. However, means of items in the
saving and efficiency are higher than those in the pollution.
It shows that households are more willing when it comes to
saving and efficiency, but less willing when it comes to
pollution.

It was seen that the willingness in the awareness is quite
low compared with the others. The means for awareness,
saving, and efficiency are high, but they decrease when a
willingness for the environment is required from the
household. In fact, these descriptive scores are not
surprising, Blake (1999) and Hadlock and Beckwith (2002)
partially supported. Although the knowledge of environmen-
tal issues and pro-environmental attitudes is high, it indicates

Table 8 The relationship
between environmental
awareness and carbon footprint

Dependent variable:
carbon footprint

Independent variable: R’ AR? I3 t F
environmental awareness

Electricity Sensitivity 0.031 0025 -0.084 —1.507 5.228"
Willingness -0.134  —2.396"

Natural gas Sensitivity 0.010 0.004 —0.076 —1.340 1.634
Willingness —0.047 —0.842

Automobile Sensitivity 0.024 0.018  0.003 0060  4.054"
Willingness -0.155  —27972"

“p<0.05; " p<0.01

@ Springer

www.manaraa.com



25022

Environ Sci Pollut Res (2020) 27:25009-25028

that households may be reluctant to give up or pay extra for
the environment, and different motivations and factors may
play a role in environmental purchasing and household prac-
tices. This may be due to an incomplete or incorrect under-
standing that environmental problems are caused only by pro-
ducers and that households have no impact on the occurrence
and/or growth of environmental problems.

All demographic characteristics have impact on sensitivity.
This finding is consistent with the literature (Abdul-Wahab
and Abdo 2010; Anderson and Cunningham 1972;
Berkowitz and Lutterman 1968; Golley and Meng 2012;
Mainieri et al. 1997; Roberts 1996; Soonthonsmai 2001). On
the other hand, only the household income has an impact on
willingness. This finding shows that although it is possible to
raise environmental sensitivity through education and
socialization, these will not be sufficient for willingness and
that income is an important factor for environmental behaviors
requiring willingness. The fact that the impact of household
income was found on environmental purchasing but education
level was not also supports this idea. This finding is consistent
with Balderjahn (1988) and Csutora (2012) who stated that
environmentally concerned consumers are mainly from higher
income societies.

The impact of demographic characteristics on environmen-
tal household practices (pollution, saving, and efficiency)
could not be determined. Only it has been found that educa-
tion has negative impact on pollution. This suggests that prob-
lems such as reducing the use of chemicals at home and
disposal of waste oils can only be solved with sensitivity
and willingness together. This finding contradicts with
Bandara et al. (2007) and Xu et al. (2017) who stated that
there is a negative relationship between income and waste
separation. Again, unlike environmental awareness, even
income does not have an impact on saving and efficiency.
This can be explained by the fact that every rational
individual behaves in a way that reduces his/her expenses.
These findings contradict with Vassileva et al. (2012) who
stated that higher income households consume more electric-
ity. Babaei et al. (2015) found that education is strong predic-
tor for waste disposal.

None of the demographic characteristics examined in the
study showed differences in carbon footprint from electricity.
This finding contradicts with several studies in terms of income
and education (Baiocchi et al. 2010; Balaguer and Cantavella
2018; Biichs and Schnepf 2013; Golley and Meng 2012; Lyons
et al. 2012; Sarwar 2019). Peters et al. (2007) stated that the
largest portion in household carbon footprint belongs to electric-
ity consumption due to the service sector reforms and increased
income. Boucher (2016) claimed that income and education
have positive relationships with carbon footprint. Zang et al.
(2017) showed that income and education levels have positive
relationships with footprint from electricity. The difference may
be due to carrying out the study in only family households. Most

@ Springer

of the electrical appliances in Turkish families are present even
in newly established households as dowry, regardless of demo-
graphic factors. Considering that most of the electricity is con-
sumed by these appliances (Enerji Diinyast 2019), the results
can be understandable.

In terms of natural gas-induced carbon footprint, it was
found that there was only a difference with income, and inter-
estingly, the higher income group has lower carbon values.
Electricity and natural gas-induced carbon footprints do not
differ with demographic characteristics (excluding the impact
of income on natural gas use) because both of them have
become fixed (standard) expenses for households up to a cer-
tain level. Again, the impact of income on natural gas can be
explained by the fact that individuals live in more insulated
houses as their income increases. Both findings support our
assessment about the impact of income on saving and
efficiency. However, these findings contradict with Biichs
and Schnepf (2013) who stated that income and education
increase home energy emissions (including natural gas and
electricity). On the other hand, Baiocchi et al. (2010) found
that higher income increases emissions at the beginning of
economic growth, but it will decrease as the growth continues.

On the other hand, it was found that carbon footprint from
automobile use increased in terms of all the characteristics (fe-
male employment status, higher education levels, and income)
are considered together. This result is likely because the number
of automobiles in the household may increase as both parents
work, and the possibility of finding better paid jobs and
household income increases with higher education levels. It is
consistent with Zang et al. (2017) who stated that income and
education have a considerable impact on automobile use-related
footprint. Biichs and Schnepf (2013) found that there is a posi-
tive relationship between income, education, and automobile
use-related footprint. Baiocchi et al. (2010) showed that there
is a relationship between income and transport emissions.

Wilhite et al. (1996) stated that employed female may
cause a differentiation in energy use. Our findings regarding
the impact of female employment, which was examined for
the first time in the literature, support this prediction for auto-
mobile use but not for electricity and gas. The absence of a
difference in electricity and gas emissions may have resulted
from the fact that both of them became a standard consump-
tion for almost all households in Turkey. Even in case of
working female, heating in a central system continues to heat
whole day; cooking is still an activity held in Turkish house-
holds for breakfast and dinner, and electrical appliances are
working in a specific time frame but more intensely. These
may have affected our findings. Sener and Hazer’s (2008)
results also showed that women do not show some behaviors
related to sustainable consumption enough in Turkey. It would
be desirable to have higher means for environmental aware-
ness, purchasing, and practices for both groups (employed and
unemployed female).
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It was seen that environmental awareness explained a low
percentage of the variance in environmental purchasing.
However, both dimensions of awareness have similar impacts
on environmental purchasing. It is surprising that willingness,
which is expected to have a higher level of impact, found to be
similar to sensitivity. This finding contradicts with Mainieri
et al. (1997) indicating that general environmental sensitivity
is not effective at predicting environmental purchasing.

A relatively low proportion (8%) of the variance in pollu-
tion has been explained by awareness. It was found that will-
ingness has a strong relationship with pollution while sensi-
tivity has no relationship. This finding supports the claim that
sensitivity alone is not sufficient to realize environmental
household practices; thus, the environmental problems can
only be deal with environmental awareness at willingness lev-
el. This result agrees with Balderjahn (1988) who stated “the
predictive power of the attitude toward pollution is disappoint-
ingly poor.” Another finding of this study is that a high per-
centage (about one quarter) of the variance in saving was
explained by environmental awareness, and while sensitivity
did not have an impact, willingness has a high impact. It is
consistent again with Balderjahn (1988) who found “con-
sumers with an internal control ideology save more energy
than others.” The analysis also showed that both awareness
dimensions have an impact on efficiency. Therefore, when it
comes to reducing energy and water use in households, in
other words reducing costs, sensitivity alone can be sufficient
in realizing environmental household practices.

Conclusion and implications

Human activities are the most important cause of global
warming as much of the carbon footprint is related with
household consumption. Therefore, it is important to know
the approaches and practices of households on environmental
problems in order to plan and carry out efforts to reduce car-
bon footprint. This study examined the relationships between
environmental behaviors, carbon footprint, environmental
awareness, and demographic characteristics only in the house-
holds where families live.

Efforts for environmental problems in Turkey are still at the
early stages, and studies about the role of Turkish households
in environmental issues are limited. Even, the finding that that
one-third of the respondents never heard carbon footprint
shows that there is a need for public awareness campaigns
about carbon footprint through the media. Thus, this study’s
findings may be beneficial for understanding the situation of
environmental behaviors and carbon footprint in households
for developing environmental strategies.

Environmental awareness explained a relatively low per-
centage of the variance in environmental purchasing, and sen-
sitivity is as important as willingness. This finding is useful for

firms as it shows that even environmental sensitivity has an
impact on environmental purchasing. This means that envi-
ronmental sensitivity may increase the sales of environmental
friendly firms. For this reason, it is suggested that firms should
take a role in raising environmental sensitivity.

It was found that households are more willing to saving and
efficiency in environmental practices. It points out that it can
be a useful practice for practitioners to emphasize the aspects
of environmental behaviors improving saving and efficiency
in campaigns. Also, providing government incentives for en-
ergy efficient appliances will be beneficial.

If there is a willingness needed for environment, the
means of awareness, saving, and efficiency are all decreas-
ing. It happens because of either unwillingness of house-
holds to compromise their living standards or incomplete/
incorrect understanding of environmental problems. We
observed during the survey that households believe firms
are the main culprit for environmental issues. Thus, it is
important to continuously enlighten people about that their
household behaviors have a strong impact on environment
through media channels. Also, education will be helpful as
it was found that education has no impact on variables
except awareness and pollution. The reason for this may
be due to the lack of subjects related to environment in
Turkish education system. Thus, enriching the K-12 and
university level education by adding energy, environment
subjects will be beneficial.

It was observed that the independent variables in the study
did not affect the electricity and gas emissions of the house-
holds. Most of the carbon footprint from electricity and natural
gas in households are stable, and the efforts of the households
do not lead to any prominent reduction in these emissions.
There is only a negative relationship between income and
gas emissions. It is thought that this is due to the insulation
in new buildings (higher priced) required by regulation. For
countries using a central system for heating and using electric-
ity only in lighting and appliances such as Turkey, it is recom-
mended that policy makers implement regulations that will
ensure the implementation and inspection of measures (infra-
structure maintenance, insulation for older buildings, educa-
tion of building management staff, using energy efficient ap-
pliances) to decrease energy use and emissions in households.
A good example to this is the use of plastic bags in Turkey that
has been reduced by approximately 75% in a short period of
time (BIK 2019; Anadolu Agency 2019).

Female employment status, higher education levels, and
higher income increase carbon footprint due to the increased
number of automobiles in households. There are several alter-
natives to use instead of automobiles such as shuttles, public
transportation, and bikes, but due to the comfort or time, peo-
ple are not willing to use these alternatives. Emphasizing the
benefits of these sustainable alternatives and improving the
availability and quality of public transport will be useful for
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reducing automobile related footprint. It can also be suggested
to apply incremental carbon tax depending on kilometers.

The variance of environmental purchasing is explained by
environmental awareness with a relatively low percentage.
Also, sensitivity is as important as willingness. This finding
is useful for firms as it shows that even environmental sensi-
tivity has an impact on environmental purchasing. Thus, it is
an opportunity for firms to differentiate themselves in the
market by inclining to environmental friendly production
and marketing.

It was revealed that only willingness has an impact on
decreasing emissions and only income has an impact on will-
ingness. Households are more open to practices related to
saving and efficiency. For this reason, emphasizing the cost
minimizing aspect of environmental behaviors and emission
decreasing measures in public and private campaigns to in-
crease willingness are suggested.

As a sum, it is extremely important to understand that hav-
ing knowledge or being sensitive about environment is not
enough for showing environmental behaviors. It is necessary
to be willing to compromise for environment. The scope, con-
tent, and frequency of current public campaigns and programs
need to be enriched in terms of household impacts on
environment.

Limitations and future studies

This study was carried out in an area where the winter season
is relatively harsh. Considering that the regions in Turkey
have different climatic conditions, it will be possible to gen-
eralize the findings of this study in case it will be repeated in
different regions. Also, the emission related with heating and
cooking is only from natural gas. Future studies can include
houscholds that use alternative fuels (electricity, coal, bio-
mass, and renewables) for their heating and cooking.
Furthermore, the fact that research data was collected from
households living in multi-storey buildings may have had an
impact on the results. Therefore, it is recommended to include
detached households in future studies. Because electric vehi-
cles are not widespread in Turkish market, only gasoline, die-
sel, and LPG were considered fuel for automobiles. Electric
vehicles could be included in the study in the future.

Funding information This study was supported by SOB 2016/09 HIDEP
project, which was accepted by Nigde Omer Halisdemir University
Research Projects Coordination Unit.

References

Abdul-Wahab SA, Abdo J (2010) The effects of demographic factors on
the environmental awareness of Omani citizens. Hum Ecol Risk

@ Springer

Assess 16(2):380-401. https://doi.org/10.1080/
10807031003670410

Adaman F, Karali N, Kumbaroglu G, Or I, Ozkaynak B, Zenginobuz U
(2011) What determines urban households’ willingness to pay for
CO2 emission reductions in Turkey: a contingent valuation survey.
Energy Policy 39(2):689—-698. https://doi.org/10.1016/j.enpol.2010.
10.042

Afroz R, Masud MM, Akhtar R, Islam MA, Duasa JB (2015) Consumer
purchase intention towards environmentally friendly vehicles: an
empirical investigation in Kuala Lumpur, Malaysia. Environ Sci
Pollut Res 22(20):16153—-16163. https://doi.org/10.1007/s11356-
015-4841-8

Afroz R, Rahman A, Masud MM, Akhtar R (2017) The knowledge,
awareness, attitude and motivational analysis of plastic waste and
household perspective in Malaysia. Environ Sci Pollut Res 24(3):
2304-2315. https://doi.org/10.1007/s11356-016-7942-0

Ajzen 1 (1991) The theory of planned behavior. Organ Behav Hum Decis
Process 50(2):179-211 https://www.dphu.org/uploads/
attachements/books/books 4931 0.pdf. Accessed 21 Oct 2019

Akbostanci E, Tung GI, Tiiriit-Asik S (2018) Drivers of fuel based carbon
dioxide emissions: the case of Turkey. Renew Sust Energ Rev 81(2):
2599-2608. https://doi.org/10.1016/j.rser.2017.06.066

AlMamun MA, Masud MM, Fazal SA, Muniady R (2019) Green vehicle
adoption behavior among low-income households: evidence from
coastal Malaysia. Environ Sci Pollut Res 26(26):27305-27318.
https://doi.org/10.1007/511356-019-05908-2

Alsmadi S (2007) Green marketing and the concern over the environ-
ment: measuring environmental consciousness of Jordanian con-
sumers. J Promot Manag 13(3-4):339-361. https://doi.org/10.
1080/10496490802306905

Anadolu Agency (2019) Turkey: In 2019, free bag ban made plastic use
plummet. Retrieved from https://www.aa.com.tr/en/environment/
turkey-in-2019-free-bag-ban-made-plastic-use-plummet/1674887

Anderson JWT, Cunningham WH (1972) The socially conscious con-
sumer. J Mark 36(7):23-31. https://doi.org/10.1177/
002224297203600305

Arabacioglu B, Tatlidil R (2009) Effects of environmental consciousness
over consumers’ purchasing behavior. Ege Acad Rev 9(2):435-461.
https://doi.org/10.21121/eab.2009219709

Ari I, Koksal MA (2011) Carbon dioxide emission from the Turkish
electricity sector and its mitigation options. Energy Policy 39(10):
6120-6135. https://doi.org/10.1016/j.enpol.2011.07.012

Autio M, Heinonen V (2004) To consume or not to consume? Young
people’s environmentalism in the affluent Finnish society. Young
12(2):137-153. https://doi.org/10.1177/1103308804042104

Awasthi AK, Li J (2018) Assessing resident awareness on e-waste man-
agement in Bangalore, India: a preliminary case study. Environ Sci
Pollut Res 25(11):11163—11172. https://doi.org/10.1007/s11356-
017-1037-4

Babaei AA, Alavi N, Goudarzi G, Teymouri P, Ahmadi K, Rafiee M
(2015) Household recycling knowledge, attitudes and practices to-
wards solid waste management. Resour Conserv Recycl 102:94—
100. https://doi.org/10.1016/j.resconrec.2015.06.014

Bai Y, Liu Y (2013) An exploration of residents’ low-carbon awareness
and behavior in Tianjin, China. Energy Policy 61:1261-1270.
https://doi.org/10.1016/j.enpol.2013.06.014

Baiocchi G, Minx J, Hubacek K (2010) The impact of social factors and
consumer behavior on carbon dioxide emissions in the United
Kingdom: a regression based on input— output and geodemographic
consumer segmentation data. J Ind Ecol 14(1):50-72. https://doi.
org/10.1111/j.1530-9290.2009.00216.x

Balaguer J, Cantavella M (2018) The role of education in the
Environmental Kuznets Curve. Evidence from Australian data.
Energy Econ 70:289-296. https://doi.org/10.1016/j.eneco.2018.01.
021

www.manaraa.com


https://doi.org/10.1080/10807031003670410
https://doi.org/10.1080/10807031003670410
https://doi.org/10.1016/j.enpol.2010.10.042
https://doi.org/10.1016/j.enpol.2010.10.042
https://doi.org/10.1007/s11356-015-4841-8
https://doi.org/10.1007/s11356-015-4841-8
https://doi.org/10.1007/s11356-016-7942-0
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1016/j.rser.2017.06.066
https://doi.org/10.1007/s11356-019-05908-2
https://doi.org/10.1080/10496490802306905
https://doi.org/10.1080/10496490802306905
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1177/002224297203600305
https://doi.org/10.1177/002224297203600305
https://doi.org/10.21121/eab.2009219709
https://doi.org/10.1016/j.enpol.2011.07.012
https://doi.org/10.1177/1103308804042104
https://doi.org/10.1007/s11356-017-1037-4
https://doi.org/10.1007/s11356-017-1037-4
https://doi.org/10.1016/j.resconrec.2015.06.014
https://doi.org/10.1016/j.enpol.2013.06.014
https://doi.org/10.1111/j.1530-9290.2009.00216.x
https://doi.org/10.1111/j.1530-9290.2009.00216.x
https://doi.org/10.1016/j.eneco.2018.01.021
https://doi.org/10.1016/j.eneco.2018.01.021

Environ Sci Pollut Res (2020) 27:25009-25028

25025

Balderjahn I (1988) Personality variables and environmental attitudes as
predictors of ecologically responsible consumption patterns. J Bus
Res 17:51-56. https://doi.org/10.1016/0148-2963(88)90022-7

Bandara NJGJ, Hettiaratchi JPA, Wirasinghe SC, Pilapiiya S (2007)
Relation of waste generation and composition to socio-economic
factors: a case study. Environ Monit Assess 135(1-3):31-39.
https://doi.org/10.1007/s10661-007-9705-3

Barr S, Gilg A (2006) Sustainable lifestyles: framing environmental ac-
tion in and around the home. Geoforum 37:906-920. https://doi.org/
10.1016/j.geoforum.2006.05.002

BIK (Basin flan Kurumu) (2019) Plastik poset kullanimi ne kadar azaldi?
Retrieved from https://www.bik.gov.tr/plastik-poset-kullanimi-ne-
kadar-azaldi/

Berkowitz L, Lutterman KG (1968) The traditional socially responsible
personality. Public Opin Q 32:169—185. https://doi.org/10.1086/
267597

Blake J (1999) Overcoming the ‘value-action gap’in environmental pol-
icy: tensions between national policy and local experience. Local
Environ 4(3):257-278. https://doi.org/10.1080/
13549839908725599

Bodur M, Sarigolli E (2005) Environmental sensitivity in a developing
country: consumer classification and implications. Environ Behav
37(4):487-510. https://doi.org/10.1177/0013916504269666

Boucher JL (2016) Culture, carbon, and climate change: a class analysis
of climate change belief, lifestyle lock-in, and personal carbon foot-
print. Social Ecol: J Env Thought Sociol Res 25:53—80. https://doi.
org/10.17234/SocEkol.25.1.3

Broer S, Titheridge H (2010) Enabling low-carbon living in new UK
housing developments. Manag Environ Qual Int J 21(1):90-107.
https://doi.org/10.17234/SocEkol.25.1.3

Biichs M, Schnepf SV (2013) Who emits most? Associations between
socio-economic factors and UK houscholds’ home energy, trans-
port, indirect and total CO2 emissions. Ecol Econ 90:114—123.
https://doi.org/10.1016/j.ecolecon.2013.03.007

Biiyiikkeklik A, Toksar1 M, Biilbiil H (2010) An investigation on envi-
ronmental sensitivity and innovativeness. SDU J FEAS 15(3):373—
393

CAT (Climate Action Tracker) (2019) Scaling up climate action Turkey.
Retrieved from https://climateactiontracker.org/documents/672/
CAT 2019-11-29 ScalingUp TURKEY FullReport ENG.pdf

Chawla L (1998) Significant life experiences revisited: a review of re-
search on sources of environmental sensitivity. J Environ Educ
29(3):11-21. https://doi.org/10.1080/00958969809599114

Chen MF (2009) Attitude toward organic foods among Taiwanese as
related to health consciousness, environmental attitudes, and the
mediating effects of a healthy lifestyle. Br Food J 111(2):165-178.
https://doi.org/10.1108/00070700910931986

Chitnis M, Sorrell S, Druckman A, Firth SK, Jackson T (2014) Who
rebounds most? Estimating direct and indirect rebound effects for
different UK socioeconomic groups. Ecol Econ 106:12-32. https://
doi.org/10.1016/j.ecolecon.2014.07.003

Chitra K (2007) In search of the green consumers: a perceptual study. J
Serv Res 7(1):173—191. https://doi.org/10.4236/0jbm.2016.43044

Churchill GA (1979) A paradigm for developing better measures of mar-
keting constructs. J Mark Res 16(1):64—73. https://doi.org/10.1177/
002224377901600110

Coertjens L, Pauw JB, Maeyer SD, Petegem PV (2010) Do schools make
a difference in their students’ environmental attitudes and aware-
ness? Evidence from Pisa 2006. Int J Sci Math Educ 8(3):497—
522. https://doi.org/10.1007/s10763-010-9200-0

Conrad CC, Hilchey KG (2011) A review of citizen science and
community-based environmental monitoring: issues and opportuni-
ties. Environ Monit Assess 176(1-4):273-291. https://doi.org/10.
1007/s10661-010-1582-5

Csutora M (2012) One more awareness gap? The behaviour—impact gap
problem. J Consum Policy 35(1):145-163. https://doi.org/10.1007/
$10603-012-9187-8R

Cabuk S, Nakiboglu B, Keles C (2008) Tiiketicilerin yesil (iiriin) satin
alma davraniglarinin sosyo-demografik degiskenler agisindan
incelenmesi. C.U. Sosyal Bilimler Enstitiisii Dergisi 17(1):85-102

De Leeuw A, Valois P, Ajzen I, Schmidt P (2015) Using the theory of
planned behavior to identify key beliefs underlying pro-
environmental behavior in high-school students: implications for
educational interventions. J Environ Psychol 42:128-138. https:/
doi.org/10.1016/j.jenvp.2015.03.005

Demirbas MF, Bozbas K, Balat M (2004) Carbon dioxide emission trends
and environmental problems in Turkey. Energy Explor Exploit
22(5):355-365. https://doi.org/10.1260/0144598043026464

Dogan E, Ozturk I (2017) The influence of renewable and non-renewable
energy consumption and real income on CO, emissions in the USA:
evidence from structural break tests. Environ Sci Pollut Res 24(11):
10846-10854. https://doi.org/10.1007/s11356-017-8786-y

Druckman A, Jackson T (2016) Understanding households as drivers of
carbon emissions. In: Roland C, Angela D (eds) Taking stock of
industrial ecology. Springer, Cham, pp 181-203. https://doi.org/10.
1007/978-3-319-20571-7

Dupraz P, Vermersch D, De Frahan BH, Delvaux L (2003) The environ-
mental supply of farm households: a flexible willingness to accept
model. Environ Resour Econ 25(2):171-189. https://doi.org/10.
1023/A:1023910720219

Dursun I, Tiimer Kabaday1 E, Tuger AT (2019) Overcoming the psycho-
logical barriers to energy conservation behaviour: the influence of
objective and subjective environmental knowledge. Int J Consum
Stud 43(4):402-416. https://doi.org/10.1111/ijcs. 12519

Dunlap RE, Scarce R (1991) Environmental problems and protection.
Public Opin Q 55(4):651-672. https://doi.org/10.1086/269288

Ek K, S6derholm P (2010) The devil is in the details: household electric-
ity saving behavior and the role of information. Energy Policy 38(3):
1578-1587. https://doi.org/10.1016/j.enpol.2009.11.041

Enerji Diinyas1 (2019) Tirkiye’de 30.4 milyar dolarlik enerji verimliligi
saglanabilir. Enerji ve Cevre Diinyasi Dergisi 154:35-36 http://
www.enerji-dunyasi.com/edergi/6/154/index.html. Accessed 19
Aug 2019

Erkal S, Safak $, Yertutan C (2011) The role of family in creating aware-
ness of sustainable development and environment. Socioeconomic
14(14):145-158 https://dergipark.org.tr/tr/pub/sosyoekonomi/issue/
21074/226896. Accessed 15 Oct 2019

Fan L, Liu G, Wang F, Geissen V, Ritsema CJ, Tong Y (2013) Water use
patterns and conservation in households of Wei River Basin, China.
Resour Conserv Recycl 74:45-53. https://doi.org/10.1016/j.
resconrec.2013.02.017

Fisher C, Bashyal S, Bachman B (2012) Demographic impacts on envi-
ronmentally friendly purchase behaviors. J Target Meas Anal Mark
20(3-4):172—-184. https://doi.org/10.1057/jt.2012.13

Frederiks ER, Stenner K, Hobman EV (2015) The socio-demographic
and psychological predictors of residential energy consumption: a
comprehensive review. Energies 8(1):573-609. https://doi.org/10.
3390/en8010573

Fu L, Sun Z, Zha L, Liu F, He L, Sun X, Jing X (2020) Environmental
awareness and pro-environmental behavior within China’s road
freight transportation industry: moderating role of perceived policy
effectiveness. J Clean Prod 252:119796. https://doi.org/10.1016/j.
jclepro.2019.119796

Gazbir (2016). 2016 y1li dogal gaz dagitim sektorii degerlendirme raporu.
http://www.gazbir.org.tr/uploads/page/GAZB%C4%BOR %
202016%20D0%C4%9Fal%20Gaz%20Raporu%20Rev10.pdf

Giudici G, Guerini M, Rossi-Lamastra C (2019) The creation of cleantech
startups at the local level: the role of knowledge availability and
environmental awareness. Small Bus Econ 52(4):815-830. https://
doi.org/10.1007/s11187-017-9936-9

@ Springer

www.manaraa.com


https://doi.org/10.1016/0148-2963(88)90022-7
https://doi.org/10.1007/s10661-007-9705-3
https://doi.org/10.1016/j.geoforum.2006.05.002
https://doi.org/10.1016/j.geoforum.2006.05.002
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1086/267597
https://doi.org/10.1086/267597
https://doi.org/10.1080/13549839908725599
https://doi.org/10.1080/13549839908725599
https://doi.org/10.1177/0013916504269666
https://doi.org/10.17234/SocEkol.25.1.3
https://doi.org/10.17234/SocEkol.25.1.3
https://doi.org/10.17234/SocEkol.25.1.3
https://doi.org/10.1016/j.ecolecon.2013.03.007
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1080/00958969809599114
https://doi.org/10.1108/00070700910931986
https://doi.org/10.1016/j.ecolecon.2014.07.003
https://doi.org/10.1016/j.ecolecon.2014.07.003
https://doi.org/10.4236/ojbm.2016.43044
https://doi.org/10.1177/002224377901600110
https://doi.org/10.1177/002224377901600110
https://doi.org/10.1007/s10763-010-9200-0
https://doi.org/10.1007/s10661-010-1582-5
https://doi.org/10.1007/s10661-010-1582-5
https://doi.org/10.1007/s10603-012-9187-8R
https://doi.org/10.1007/s10603-012-9187-8R
https://doi.org/10.1016/j.jenvp.2015.03.005
https://doi.org/10.1016/j.jenvp.2015.03.005
https://doi.org/10.1260/0144598043026464
https://doi.org/10.1007/s11356-017-8786-y
https://doi.org/10.1007/978-3-319-20571-7
https://doi.org/10.1007/978-3-319-20571-7
https://doi.org/10.1023/A:1023910720219
https://doi.org/10.1023/A:1023910720219
https://doi.org/10.1111/ijcs.12519
https://doi.org/10.1086/269288
https://doi.org/10.1016/j.enpol.2009.11.041
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1016/j.resconrec.2013.02.017
https://doi.org/10.1016/j.resconrec.2013.02.017
https://doi.org/10.1057/jt.2012.13
https://doi.org/10.3390/en8010573
https://doi.org/10.3390/en8010573
https://doi.org/10.1016/j.jclepro.2019.119796
https://doi.org/10.1016/j.jclepro.2019.119796
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1007/s11187-017-9936-9
https://doi.org/10.1007/s11187-017-9936-9

25026

Environ Sci Pollut Res (2020) 27:25009-25028

Golley J, Meng X (2012) Income inequality and carbon dioxide emis-
sions: the case of Chinese urban households. Energy Econ 34(6):
1864—1872. https://doi.org/10.1016/j.eneco.2012.07.025

Hadlock TD, Beckwith JA (2002) Recommendations to improve recov-
ery of endangered species in the United States. Hum Dimens Wildl
7(1):37-53. https://doi.org/10.1080/108712002753574774

Hair JF, Black WC, Barbin BJ, Anderson RE (2008) Multivariate data
analysis with readings, 7th edn. Pearson Education International,
Upper Saddle River

Hammami MBA, Mohammed EQ, Hashem AM, Al-Khafaji MA,
Algahtani F, Alzaabi S, Dash N (2017) Survey on awareness and
attitudes of secondary school students regarding plastic pollution:
implications for environmental education and public health in
Sharjah city, UAE. Environ Sci Pollut Res 24(25):20626-20633.
https://doi.org/10.1007/511356-017-9625-x

Hines JM, Hungerfor HR, Tomera AN (1987) Analysis and synthesis of
research on responsible environmental behavior: a meta-analysis. J
Environ Educ 2(18):1-8. https://doi.org/10.1080/00958964.1987.
9943482

Hertwich EG, Peters GP (2009) Carbon footprint of nations: a global,
trade-linked analysis. Environ Sci Technol 43:6414-6420. https://
doi.org/10.1021/es803496a

Huang C, Vaneckova P, Wang X, FitzGerald G, Guo Y, Tong S (2011)
Constraints and barriers to public health adaptation to climate
change: a review of the literature. Am J Prev Med 40(2):183-190.
https://doi.org/10.1016/j.amepre.2010.10.025

ICOM (2008) Older demographics biggest users of green products. http://
www.environmentalleader.com/2008/09/06/older-demographics-
biggest-users-of-green-products/

IEA 2019 Data and statistics. Retrieved from https://www.iea.org/data-
and-statistics?country=WORLD&fuel=Energy%
20supply&indicator=Coal%20production%20by%20type

IPCC (2014). Climate change 2014: synthesis report. Contribution of
working groups I, II and III to the fifth assessment report of the
intergovernmental panel on climate change [Core Writing Team,
RK Pachauri and LA Meyer (eds.)]. IPCC, Geneva. https://epic.
awi.de/id/eprint/37530/1/IPCC_ARS5_SYR_Final.pdf

Jain SK, Kaur G (2006) Role of socio-demographics in segmenting and
profiling green consumers: an exploratory study of consumers in
India. J Int Consum Mark 18(3):107—146. https://doi.org/10.1300/
J046v18n03 06

Jones CM, Kammen DM (2011) Quantifying carbon footprint reduction
opportunities for U.S. households and communities. Environ Sci
Technol 4:4088—4095. https://doi.org/10.1021/es102221h

Jonkute G (2015) The consumers’ approach to sustainable consumption
and production: a case study in Lithuania. Environ Res Eng Manag
71(4):28-46. https://doi.org/10.5755/j01.erem.71.4.13642

Karakaya E, Bostan A, Ozcag M (2019) Decomposition and decoupling
analysis of energy-related carbon emissions in Turkey. Environ Sci
Pollut Res 26(31):32080-32091. https://doi.org/10.1007/s11356-
019-06359-5

Katircioglu S, Katircioglu S (2018) Testing the role of urban development
in the conventional environmental Kuznets curve: evidence from
Turkey. Appl Econ Lett 25(11):741-746. https://doi.org/10.1080/
13504851.2017.1361004

Kinnear TC, Taylor JR, Ahmed SA (1974) Ecologically concerned con-
sumers: who are they? J Mark 38:20-24. https://doi.org/10.1177/
002224297403800205

Kocoglu CM, Kogoglu Y (2017) The tendency to purchase environmen-
tally sensitive products within the scope of green marketing: a re-
search on students studying tourism education at undergraduate lev-
el. Int ] Manag Econ Bus, ICMEB17 Special Issue:417—427. https://
doi.org/10.17130/ijmeb.2017ICMEB 1735462

Kohl H (1990) Earthly goods. Canadian Consum Mag 20(7):9-22

Kollmuss A, Agyeman J (2002) Mind the gap: why do people act envi-
ronmentally and what are the barriers to pro-environmental

@ Springer

behavior? Environ Educ Res 8(3):239-260. https://doi.org/10.
1080/13504620220145401

Kulozii N (2016) Youths’ perception and knowledge towards environ-
mental problems in a developing country: in the case of Atatiirk
University, Turkey. Environ Sci Pollut Res 23(12):12482—12490.
https://doi.org/10.1007/s11356-016-6693-2

Laroche M, Toffoli R, Kim C, Muller TE (1996) The influence of culture
on pro-environmental knowledge, attitudes, and behavior: a
Canadian perspective. ACR N Am Adv 23:196-202 https:/www.
acrwebsite.org/volumes/7942/volumes/v23/NA-23. Accessed 21
Oct 2019

Laroche M, Bergeron J, Barbaro-Forleo G (2001) Targeting consumers
who are willing to pay more for environmentally friendly products. J
Consum Mark 18(6):503-520. https://doi.org/10.1108/
EUMO0000000006155

Leonidou CN, Leonidou LC (2011) Research into environmental market-
ing/management: a bibliographic analysis. Eur ] Mark 45(1-2):68—
103. https://doi.org/10.1108/03090561111095603

LiY, Zhao R, Liu T, Zhao J (2015) Does urbanization lead to more direct
and indirect household carbon dioxide emissions? Evidence from
China during 1996-2012. J Clean Prod 102:103—114. https://doi.
org/10.1016/j.jclepro.2015.04.037

Lin JC, Wu CS, Liu WY, Lee CC (2012) Behavioral intentions toward
afforestation and carbon reduction by the Taiwanese public. Forest
Policy Econ 14(1):119-126

Liu D, Du H, Southworth F, Ma S (2017) The influence of social-
psychological factors on the intention to choose low-carbon travel
modes in Tianjin, China. Transp Res A Policy Pract 105:42-53.
https://doi.org/10.1016/j.tra.2017.08.004

Lyons S, Pentecost A, Tol RSJ (2012) Socioeconomic distribution of
emissions and resource use in Ireland. J Environ Manag 112:186—
198. https://doi.org/10.1016/j.jenvman.2012.07.019

Madsen H, Ulhei JP (2001) Greening of human resources: environmental
awareness and training interests within the workforce. Ind Manag
Data Syst 101(2):57-65. https://doi.org/10.1108/
02635570110384320

Mainieri T, Barnett EG, Valdero TR, Unipan JB, Oskamp S (1997) Green
buying: the influence of environmental concern on consumer behav-
ior. J Soc Psychol 137(2):189-204. https://doi.org/10.1080/
00224549709595430

Mandell S, Wilhelmsson M (2011) Willingness to pay for sustainable
housing. J Hous Res 20(1):35-51. https://doi.org/10.5555/jhor.20.
1.r012220m66316245

Markowitz EM, Goldberg LR, Ashton MC, Lee K (2012) Profiling the
“pro-environmental individual™: a personality perspective. J Pers
80(1):81-111. https://doi.org/10.1111/j.1467-6494.2011.00721.x

McDonagh P, Prothero A (2014) Sustainability marketing research: past,
present and future. J Mark Manag 30(11-12):1186—1219. https:/
doi.org/10.1080/0267257X.2014.943263

MENR (Ministry of Energy and Natural Resources) (2017) National en-
ergy efficiency action plan 2017-2023. Retrieved from http:/www.
yegm.gov.tr/document/20180102M1_2018_eng.pdf

MEU (Ministry of Environment and Urbanization) (2010) Turkiye iklim
degisikligi stratejisi 2010-2023. Retrieved from https://www.gmka.
gov.tr/dokumanlar/yayinlar/Turkiye-Iklim-Degisikligi-Stratejisi.pdf

Minton AP, Rose RL (1997) The effects of environmental concern on
environmentally friendly consumer behavior: an exploratory study. J
Bus Res 40(1):37-48. https://doi.org/10.1016/S0148-2963(96)
00209-3

Nguyen TTP, Zhu D, Le NP (2015) Factors influencing waste separation
intention of residential households in a developing country: evi-
dence from Hanoi, Vietnam. Habitat Int 48:169—176. https://doi.
org/10.1016/j.habitatint.2015.03.013

Nicholas PK, Breakey S (2017) Climate change, climate justice, and
environmental health: implications for the nursing profession. J
Nurs Scholarsh 49(6):606—616. https://doi.org/10.1111/jnu.12326

www.manaraa.com


https://doi.org/10.1016/j.eneco.2012.07.025
https://doi.org/10.1080/108712002753574774
https://doi.org/10.1007/s11356-017-9625-x
https://doi.org/10.1080/00958964.1987.9943482
https://doi.org/10.1080/00958964.1987.9943482
https://doi.org/10.1021/es803496a
https://doi.org/10.1021/es803496a
https://doi.org/10.1016/j.amepre.2010.10.025
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1300/J046v18n03_06
https://doi.org/10.1300/J046v18n03_06
https://doi.org/10.1021/es102221h
https://doi.org/10.5755/j01.erem.71.4.13642
https://doi.org/10.1007/s11356-019-06359-5
https://doi.org/10.1007/s11356-019-06359-5
https://doi.org/10.1080/13504851.2017.1361004
https://doi.org/10.1080/13504851.2017.1361004
https://doi.org/10.1177/002224297403800205
https://doi.org/10.1177/002224297403800205
https://doi.org/10.17130/ijmeb.2017ICMEB1735462
https://doi.org/10.17130/ijmeb.2017ICMEB1735462
https://doi.org/10.1080/13504620220145401
https://doi.org/10.1080/13504620220145401
https://doi.org/10.1007/s11356-016-6693-2
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1108/EUM0000000006155
https://doi.org/10.1108/EUM0000000006155
https://doi.org/10.1108/03090561111095603
https://doi.org/10.1016/j.jclepro.2015.04.037
https://doi.org/10.1016/j.jclepro.2015.04.037
https://doi.org/10.1016/j.tra.2017.08.004
https://doi.org/10.1016/j.jenvman.2012.07.019
https://doi.org/10.1108/02635570110384320
https://doi.org/10.1108/02635570110384320
https://doi.org/10.1080/00224549709595430
https://doi.org/10.1080/00224549709595430
https://doi.org/10.5555/jhor.20.1.r012220m66316245
https://doi.org/10.5555/jhor.20.1.r012220m66316245
https://doi.org/10.1111/j.1467-6494.2011.00721.x
https://doi.org/10.1080/0267257X.2014.943263
https://doi.org/10.1080/0267257X.2014.943263
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1016/S0148-2963(96)00209-3
https://doi.org/10.1016/S0148-2963(96)00209-3
https://doi.org/10.1016/j.habitatint.2015.03.013
https://doi.org/10.1016/j.habitatint.2015.03.013
https://doi.org/10.1111/jnu.12326

Environ Sci Pollut Res (2020) 27:25009-25028

25027

Nunnally JC (1978) Psychometric theory, 2nd edn. McGraw-Hill, New
York

O'Connor RE, Bard RJ, Fisher A (1999) Risk perceptions, general envi-
ronmental beliefs, and willingness to address climate change. Risk
Anal 19(3):461-471. https://doi.org/10.1111/j.1539-6924.1999.
tb00421.x

Oreg S, Katz-Gerro T (2006) Predicting proenvironmental behavior
cross-nationally: values, the theory of planned behavior, and
value-belief-norm theory. Environ Behav 38(4):462-483. https://
doi.org/10.1177/0013916505286012

Pagiaslis A, Krontalis AK (2014) Green consumption behavior anteced-
ents: environmental concern, knowledge, and beliefs. Psychol Mark
31(5):335-348. https://doi.org/10.1002/mar.20698

Pandebesie ES, Indrihastuti 1, Wilujeng SA, Warmadewanthi IDAA
(2019) Factors influencing community participation in the manage-
ment of household electronic waste in West Surabaya, Indonesia.
Environ Sci Pollut Res 26(27):27930-27939. https://doi.org/10.
1007/s11356-019-05812-9

Peattie K (2010) Green consumption: behavior and norms. Annu Rev
Environ Resour 35:195-228. https://doi.org/10.1146/annurev-
environ-032609-094328

Perera FP (2016) Multiple threats to child health from fossil fuel combus-
tion: impacts of air pollution and climate change. Environ Health
Perspect 125(2):141-148. https://doi.org/10.1289/EHP299

Peters GP, Weber CL, Guan D, Hubacek K (2007) China’s growing CO2
emissions a race between increasing consumption and efficiency
gains. Environ Sci Technol 41:5939-5944. https://doi.org/10.1021/
es070108f

QuJ, Qin S, Liu L, Zeng J, Bian Y (2016) A hybrid study of multiple
contributors to per capita household CO 2 emissions (HCEs) in
China. Environ Sci Pollut Res 23(7):6430-6442. https://doi.org/
10.1007/s11356-015-5856-x

Rahnama H, Rajabpour S (2017) Identifying effective factors on con-
sumers’ choice behavior toward green products: the case of
Tehran, the capital of Iran. Environ Sci Pollut Res 24(1):911-925.
https://doi.org/10.1007/s11356-016-7791-x

Ramsey JM, Hungerford HR, Volk TL (1992) Environmental education
in K-12 curriculum: finding a niche. J Environ Educ 23(2):35-45.
https://doi.org/10.1080/00958964.1992.9942794

Ramzan S, Liu C, Munir H, Xu Y (2019) Assessing young consumers’
awareness and participation in sustainable e-waste management
practices: a survey study in Northwest China. Environ Sci Pollut
Res 26(19):20003-20013. https://doi.org/10.1007/s11356-019-
05310-y

Roberts JA (1996) Green consumers in the 1990s: profile and implica-
tions for advertising. J Bus Res 36:217-231. https://doi.org/10.
1016/0148-2963(95)00150-6

Roper Organization (1990) The environment: public attitudes and indi-
vidual behavior. S. C. Johnson, Racine

Salo M, Nissinen A, Lilja R, Olkanen E, O'Neill M, Uotinen M (2016)
Tailored advice and services to enhance sustainable household con-
sumption in Finland. J Clean Prod 121:200-207. https://doi.org/10.
1016/j.jclepro.2016.01.092

Samdahl DM, Robertson R (1989) Social determinants of environmental
concern: specification and test of the mode. Environ Behav 21(1):
57-81. https://doi.org/10.1177/0013916589211004

Santillan Vera M, de la Vega Navarro A (2019) Do the rich pollute more?
Mexican household consumption by income level and CO2 emis-
sions. Int J Energy Sect Manag 13(3):694—712. https://doi.org/10.
1108/1JESM-07-2018-0016

Sarwar S (2019) Role of urban income, industrial carbon treatment plants
and forests to control the carbon emission in China. Environ Sci
Pollut Res 26(16):16652—16661. https://doi.org/10.1007/s11356-
019-04854-3

Schifer M, Jaeger-Erben M, Bamberg S (2012) Life events as windows
of opportunity for changing towards sustainable consumption

patterns? J Consum Policy 35(1):65-84. https://doi.org/10.1007/
s10603-011-9181-6

Schlegelmilch BB, Bohlen GM, Diamantopoulos A (1996) The link be-
tween green purchasing decisions and measures of environmental
consciousness. Eur J Mark 30(5):35-55. https://doi.org/10.1108/
03090569610118740

Silkin H (2014) Iklim degisikligine uyum 6zelinde bazi uygulamalarin
Tiirkiye acisindan degerlendirilmesi. Republic of Turkey Ministry
of Agriculture and Forestry General Directorate of Water
Management, Ankara

Simmons D, Widmar R (1990) Motivations and barriers to recycling:
toward a strategy for public education. J Environ Educ 22(1):13—
18. https://doi.org/10.1080/00958964.1990.9943041

Shao S, Tian Z, Fan M (2018) Do the rich have stronger willingness to
pay for environmental protection? New evidence from a survey in
China. World Dev 105:83-94. https://doi.org/10.1016/j.worlddev.
2017.12.033

Soonthonsmai V (2001) Predicting intention and behavior to purchase
environmentally sound or green products among Thai consumers:
an application of the theory of reasoned action. Dissertation, Nova
Southeastern University

Sovacool BK, Brown MA (2010) Twelve metropolitan carbon footprints:
a preliminary comparative global assessment. Energy Policy 38(9):
4856-4869. https://doi.org/10.1016/j.enpol.2009.10.001

Stern PC, Dietz T, Abel T, Guagnano GA, Kalof L (1999) A value-belief-
norm theory of support for social movements: the case of environ-
mentalism. Hum Ecol Rev:81-97 https://cedar.wwu.edu/hcop
facpubs/1. Accessed 25 Sept 2019

Straughan RD, Roberts JA (1999) Environmental segmentation alterna-
tives: a look at green consumer behavior in the new millennium. J
Consum Mark 16(6):558-575. https://doi.org/10.1108/
07363769910297506

Sudarmadi S, Suzuki S, Kawada T, Netti H, Soemantri S, Tugaswati A
(2001) A survey of perception, knowledge, awareness, and attitude
in regard to environmental problems in a sample of two different
social groups in Jakarta, Indonesia. Environ Dev Sustain 3:169—183.
https://doi.org/10.1023/A:1011633729185

Szerényi Z, Agnes Z, Anna S (2011) Consumer behaviour and lifestyle
patterns of Hungarian students with regard to environmental aware-
ness. Soc Econ 33(1):89-109 http://unipub.lib.uni-corvinus.hu/697/
1/SzMZs 7ZsA Zsa 2011SE.pdf. Accessed 17 Sept 2019

Sener A, Hazer O (2008) Values and sustainable consumption behavior of
women: a Turkish sample. Sustain Dev 16(5):291-300. https://doi.
org/10.1002/sd.329

Tabi A (2013) Does pro-environmental behaviour affect carbon emis-
sions? Energy Policy 63:972-981. https://doi.org/10.1016/j.enpol.
2013.08.049

Tam K, Chan H (2018) Generalized trust narrows the gap between envi-
ronmental concern and pro-environmental behavior: multilevel evi-
dence. Glob Environ Chang 48:182—194. https://doi.org/10.1016/].
gloenvcha.2017.12.001

Tantawi P, O’Shaughnessy NJ, Gad KA, Ragheb MAS (2009) Green
consciousness of consumers in a developing country: a study of
Egyptian consumers. Contemp Manag Res 5(1):29-50. https://doi.
org/10.7903/cmr. 1149

Toksart MD (2016) A hybrid algorithm of Ant Colony Optimization
(ACO) and Iterated Local Search (ILS) for estimating electricity
domestic consumption: case of Turkey. Int J Electr Power Energy
Syst 78:776-782. https://doi.org/10.1016/j.jjepes.2015.12.032

Tumbaz MNM, Mogulkog¢ HT (2018) Profiling energy efficiency tenden-
cy: a case for Turkish households. Energy Policy 119:441-448.
https://doi.org/10.1016/j.enpol.2018.04.064

Turkey Statistics Institute http://www.turkstat.gov.tr

Van Liere K, Dunlap R (1981) The social bases of environmental con-
cemn: a review of hypotheses, explanation, and empirical evidence.
Public Opin Q 44(2):181-197. https://doi.org/10.1086/268583

@ Springer

www.manaraa.com


https://doi.org/10.1111/j.1539-6924.1999.tb00421.x
https://doi.org/10.1111/j.1539-6924.1999.tb00421.x
https://doi.org/10.1177/0013916505286012
https://doi.org/10.1177/0013916505286012
https://doi.org/10.1002/mar.20698
https://doi.org/10.1007/s11356-019-05812-9
https://doi.org/10.1007/s11356-019-05812-9
https://doi.org/10.1146/annurev-environ-032609-094328
https://doi.org/10.1146/annurev-environ-032609-094328
https://doi.org/10.1289/EHP299
https://doi.org/10.1021/es070108f
https://doi.org/10.1021/es070108f
https://doi.org/10.1007/s11356-015-5856-x
https://doi.org/10.1007/s11356-015-5856-x
https://doi.org/10.1016/j.jclepro.2015.04.037
https://doi.org/10.1080/00958964.1992.9942794
https://doi.org/10.1007/s11356-019-05310-y
https://doi.org/10.1007/s11356-019-05310-y
https://doi.org/10.1016/0148-2963(95)00150-6
https://doi.org/10.1016/0148-2963(95)00150-6
https://doi.org/10.1016/j.jclepro.2016.01.092
https://doi.org/10.1016/j.jclepro.2016.01.092
https://doi.org/10.1300/J046v18n03_06
https://doi.org/10.1108/IJESM-07-2018-0016
https://doi.org/10.1108/IJESM-07-2018-0016
https://doi.org/10.1007/s11356-019-04854-3
https://doi.org/10.1007/s11356-019-04854-3
https://doi.org/10.1007/s10603-011-9181-6
https://doi.org/10.1007/s10603-011-9181-6
https://doi.org/10.1108/03090569610118740
https://doi.org/10.1108/03090569610118740
https://doi.org/10.1080/00958964.1990.9943041
https://doi.org/10.1016/j.worlddev.2017.12.033
https://doi.org/10.1016/j.worlddev.2017.12.033
https://doi.org/10.1016/j.enpol.2009.10.001
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1108/07363769910297506
https://doi.org/10.1108/07363769910297506
https://doi.org/10.1023/A:1011633729185
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1002/sd.329
https://doi.org/10.1002/sd.329
https://doi.org/10.1016/j.enpol.2013.08.049
https://doi.org/10.1016/j.enpol.2013.08.049
https://doi.org/10.1016/j.gloenvcha.2017.12.001
https://doi.org/10.1016/j.gloenvcha.2017.12.001
https://doi.org/10.7903/cmr.1149
https://doi.org/10.7903/cmr.1149
https://doi.org/10.1016/j.ijepes.2015.12.032
https://doi.org/10.1016/j.enpol.2018.04.064
http://www.turkstat.gov.tr/
https://doi.org/10.1086/268583

25028

Environ Sci Pollut Res (2020) 27:25009-25028

Vassileva I, Wallin F, Dahlquist E (2012) Analytical comparison between
electricity consumption and behavioral characteristics of Swedish
households in rented apartments. Appl Energy 90(1):182—188.
https://doi.org/10.1016/j.apenergy.2011.05.031

Vining J, Ebreo A (1990) What makes a recycler? A comparison of
recyclers and non-recyclers. Environ Behav 22:55-73. https:/doi.
org/10.1177/0013916590221003

von Borgstede C, Andersson M, Johnsson F (2013) Public attitudes to
climate change and carbon mitigation—implications for energy-
associated behaviours. Energy Policy 57:182—-193. https://doi.org/
10.1016/j.enpol.2013.01.051

Wang X, Fan P, Wu Z, Liang Q (2019) Pollution, demographic, and
public willingness to participate in environment protection in
China—a study based on micro-survey data. Environ Sci Pollut
Res 26(24):25117-25129. https://doi.org/10.1007/s11356-019-
05590-4

Wang Y, Sun M, Yang X, Yuan X (2016) Public awareness and willing-
ness to pay for tackling smog pollution in China: a case study. J
Clean Prod 112:1627-1634. https://doi.org/10.1016/j.jclepro.2015.
04.135

Wang Z, Zhang B, Yin J, Zhang Y (2011) Determinants and policy im-
plications for household electricity-saving behaviour: evidence from
Beijing. China Energy Policy 39(6):3550-3557. https://doi.org/10.
1016/j.enpol.2011.03.055

Watts N, Adger WN, Agnolucci P, Blackstock J, Byass P, Cai W, Chaytor
S, Colbourn T, Collins M, Cooper A, Cox PM, Depledge J,
Drummond P, Ekins P, Galaz V, Grace D, Graham H, Grubb M,
Haines A, Hamilton I, Hunter A, Jiang X, Li M, Kelman I, Liang
L, Lott M, Lowe R, Luo Y, Mace G, Maslin M, Nilsson M,
Oreszczyn T, Pye S, Quinn T, Svensdotter M, Venevsky S, Warner
K, Xu B, Yang J, Yin Y, Yu C, Zhang Q, Gong P, Montgomery H,
Costello A (2015) Health and climate change: policy responses to

protect public health. Lancet 386(10006):1861-1914. https://doi.
org/10.1016/S0140-6736(15)60854-6

Wilhite H, Nakagami H, Masuda T, Yamaga Y, Haneda H (1996) A cross-
cultural analysis of household energy use behaviour in Japan and
Norway. Energy Policy 24(9):795-803. https://doi.org/10.1016/
0301-4215(96)00061-4

World Bank (2019). International Labour Organization, ILOSTAT data-
base. Retrieved from https://data.worldbank.org/indicator/SL.TLF.
CACTFE.ZS (01.02.2020)

Wright LA, Kemp S, Williams I (2011) ‘Carbon footprinting’: towards a
universally accepted definition. Carbon Manag 2(1):61-72. https://
doi.org/10.4155/cmt.10.39

Xu L, Ling M, Lu Y, Shen M (2017) External influences on forming
residents’ waste separation behaviour: evidence from households
in Hangzhou, China. Habitat Int 63:21-33. https://doi.org/10.1016/
j-habitatint.2017.03.009

Yaras E, Akin E, Sakaci BK (2011) Tiiketicilerin ¢evre bilinci diizeylerini
belirlemeye yénelik bir arastirma. Oneri 9(35):117-126 https://
dergipark.org.tr/en/pub/maruoneri/issue/17898/187763 ?publisher=
e-dergi-marmara?publisher=e-dergi-marmara

Zang X, Zhao T, Wang J, Guo F (2017) The effects of urbanization and
household-related factors on residential direct CO2 emissions in
Shanxi, China from 1995 to 2014: a decomposition analysis.
Atmos Pollut Res 8(2):297-309. https://doi.org/10.1016/j.apr.
2016.10.001

Zen IS, Noor ZZ, Yusuf RO (2014) The profiles of household solid waste
recyclers and non-recyclers in Kuala Lumpur, Malaysia. Habitat Int
42:83-89. https:/doi.org/10.1016/j.habitatint.2013.10.010

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

www.manaraa.com


https://doi.org/10.1016/j.apenergy.2011.05.031
https://doi.org/10.1177/0013916590221003
https://doi.org/10.1177/0013916590221003
https://doi.org/10.1016/j.enpol.2013.01.051
https://doi.org/10.1016/j.enpol.2013.01.051
https://doi.org/10.1007/s11356-019-05590-4
https://doi.org/10.1007/s11356-019-05590-4
https://doi.org/10.1016/j.jclepro.2015.04.135
https://doi.org/10.1016/j.jclepro.2015.04.135
https://doi.org/10.1016/j.enpol.2011.03.055
https://doi.org/10.1016/j.enpol.2011.03.055
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1016/0301-4215(96)00061-4
https://doi.org/10.1016/0301-4215(96)00061-4
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.4155/cmt.10.39
https://doi.org/10.4155/cmt.10.39
https://doi.org/10.1016/j.habitatint.2017.03.009
https://doi.org/10.1016/j.habitatint.2017.03.009
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
http://www.turkstat.gov.tr/
https://doi.org/10.1016/j.apr.2016.10.001
https://doi.org/10.1016/j.apr.2016.10.001
https://doi.org/10.1016/j.habitatint.2013.10.010

Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.

www.manaraa.com




	The relationship between environmental awareness, environmental behaviors, and carbon footprint in Turkish households
	Abstract
	Introduction
	Literature review
	Awareness and demographic characteristics
	Awareness and environmental behaviors
	Awareness and carbon footprint
	Environmental behaviors and demographic characteristics
	Carbon footprint and demographic characteristics

	Methodology
	Sample
	Data collection

	Results
	Descriptive statistics
	Demographics and environmental behaviors
	Female employment status
	Income
	Education

	The relationship among environmental awareness, environmental purchasing, and environmental household practices
	The relationship between environmental awareness and carbon footprint

	Discussions
	Conclusion and implications
	Limitations and future studies
	References


