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A B S T R A C T

Over the past few years, consumers have prioritized cost and speed over sustainability when referring to ecom-
merce decisions, ignoring the impact of greenhouse gas (GHG) emissions associated with last-mile distribution of
the purchased products. There are numerous research calls to enhance our understanding about such a phe-
nomenon. To help address this gap, this work investigates how motivated B2C (business-to-consumer) e-con-
sumers are to prioritize sustainability over speed (delivery time) and cost in their orders. To do that, a survey was
applied to 421 respondents, and results showed that delivery speed was the most important purchase criterion to
consumers, followed by delivery cost, lastly, environmental information. The potential for consumer flexibiliza-
tion was greater to delivery speed over cost. Demographic characteristics (gender, age, wage, and education)
influenced the motivation to give priority to last-mile deliveries linked to sustainability. Also the delivery speed
sacrifice accepted by consumers depends on the purchase order (type of product): categories of products, such as
fashion and accessories and sport and leisure are more accepted over health/cosmetics/perfumery or food and
beverages. Results also suggest that there is potential to educate e-consumers when purchasing online by helping
them revise their priorities with the help of spreading environmental information.
1. Introduction

E-commerce is here to stay, especially in times of pandemic like the
current Covid-19 (Kissler et al., 2020), and the literature highlights
several benefits associated with it such as high variety of products,
competitive prices, efficient delivery, and convenience (Carrillo et al.,
2014). There are, however, environmental impacts caused by e-com-
merce along the supply chain (SC) (Chen et al., 2017). In B2C ecom-
merce, the transportation accounts for the largest share of greenhouse gas
(GHG) emissions (Jaller and Pahwa, 2020). As e-commerce increases, the
interest in sustainability studies associated with these type of trans-
actions increases, as sustainability remains as one of the most challenging
issues for humanity (Ding and Jin, 2019).

In accordance with the Digital 2021: Global Digital Overview
(Hootsuite, 2021), the number of consumers who have purchased goods
via e-commerce in 2020 was approximately 3.47 billion people, equiv-
alent to about 44,5% of the global population. During the Covid-19
pandemic, in 2020, the total value of the global B2C e-commerce mar-
ket was about US$ 2.44 trillion (Hootsuite, 2021). With the increase of
the B2C Ecommerce worldwide, the use of road transportation for
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product distribution has also increased (Huang et al., 2018). According to
the International Energy Agency (IEA, 2019), transportation is one of the
main contributors to global emissions of carbon dioxide (CO2), ac-
counting for 25% of total global emissions (the second largest share of
GHG emissions in 2017). Of that total, 74% of emissions were related to
road transportation (IEA, 2019).

Together with the E-commerce volume increase, consumers are
becoming more demanding in key aspects like the speed of delivery of
products, putting additional pressure on the environmental impacts of
such consumption (Manerba et al., 2018; Guo et al., 2019). Several
studies suggest that there are ways to reduce GHG emissions from the
supply side without high financial investments by improving the use of
freight vehicles (i.e., type, age, and driver behavior), optimizing routing,
and allocating GHG emissions to specific shipments (Rangel and Cor-
deiro, 2014; Marcilio et al., 2018). From the demand side, however,
other alternatives, such as providing environmental information to allow
e-consumers to make more conscious sustainable decisions at the time of
purchase, have been gaining traction, giving rise to multiple calls for
further exploration of these trade-offs (Carrillo et al., 2014; Ignat and
Chankov, 2020).
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In this context, consumer behavior has become a key in the process of
enhancing sustainability of SC by considering not only economic/finan-
cial aspects but also environmental sustainability impacts on their pur-
chasing choices (Lah, 2017; Manerba et al., 2018). Raising E-consumer
awareness can represent an important way to influence purchasing habits
(Steiner et al., 2017) and make SC operations more sustainable (Gong
et al., 2019).

Given this context, this work aims at helping address this gap by
investigating how motivated B2C e-consumers are to prioritize sustain-
ability in their purchase orders (through sustainable last-mile distribu-
tion) over delivery speed and cost. Therefore, it was discussed the
following survey question: Are e-consumers ready (or aware?) to make
sustainable last-mile delivery decisions for any purchase orders? To do this,
we used the theory of sustainable SC management by addressing the
knowledge gap that exists with regard to e-consumer awareness for
sustainable last-mile deliveries. This paper sheds additional light on this
important topic and contributes to the literature in two ways. First,
sustainable last-mile deliveries need to be viewed according to the type of
product, as there are different levels of consumer awareness for each type
of product; second, SC environmental sustainability from the consumer
awareness in an emerging market (like Brazil) brings limited possibilities
when compared to mature market We adopt a survey method applying
421 questionnaires to address this issue.

This paper is structured as follows: Section 2 reviews relevant studies
within this theme and develops hypotheses associated to it. Section 3
introduces the methodology adopted in this study, followed by a
description of the statistical analysis and results (Section 4). Section 5
discusses the findings of this research in light of the existing literature;
and lastly, Section 6 concludes the paper with its specific contribution
and future research perspectives.

2. Theoretical background and Hypothesis development

Managing SC is a challenging task due to high levels of complexity,
including the logistics that needs to be in place to transport and deliver an
immense volume of B2C E-commerce orders scattered worldwide
(Rotem-Mindali and Weltevreden, 2013; Li et al., 2015; Lin et al., 2018;
Gong et al., 2019). This demands attention and further discussion espe-
cially because of the environmental impact, in the form of GHG emis-
sions, that these operations can bring (C�ardenas et al., 2017).

Factors like intense flows of goods and services and the expansion of
digital markets have transformed the nature of the modern SC (Pirvu-
lescu and Enevoldsen, 2019). E-commerce has entirely reshaped the SC
by requiring dynamic and innovative logistics activities (Babenko et al.,
2020). In this context, transportation operations play an important role
for distribution logistics as they consume the interactions between re-
tailers and consumers, however, at the same time, they raise the levels of
GHG emissions (Lee et al., 2018). This situation requires SC management
and its logistical operations (especially transportation operations) to
increasingly deal with trade-offs for green SC planning (Kang et al.,
2017).

E-retailer strategies to provide fast delivery may contribute to an in-
crease in GHG emission due to the choice of prioritizing speed over other
factors (Ding and Jin, 2019). That is why transportation is considered one
of the main causes of environmental impacts associatedwith E-commerce
SC (Hischier, 2018; Cortes and Suzuki, 2020). The problem of GHG
emissions from E-commerce becomes complex as demographic and
socio-economic changes increase the number of orders, deliveries and,
consequently, the volume of freight vehicles in urban areas (Comi and
Nuzzolo, 2016).

2.1. Sustainable supply chain management

Over the last decades, SC has sought to improve its sustainability
performance worldwide due to pressure from shareholders, govern-
ments, and society (Kang et al., 2017). As SC are fundamental systems for
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a more sustainable world, it is required that these systems incorporate
social, environmental, and financial aspects into their decision-making
processes (Castillo et al., 2018; Bubicz et al., 2019). The SC evolve
through their sustainability trajectories, which are non-linear and of high
complexity (Silvestre, 2015). These SC sustainable trajectories involve
collective learning and are operationalized through SC sustainable ini-
tiatives designed and implemented by their players (Silvestre et al.,
2020).

The existing SC sustainability literature focuses mainly on sustain-
ability practices or initiatives from the supply side (i.e., upstream of the
SC), such as GHG emissions control, waste management, standard
working conditions (Gold et al., 2015; Lis et al., 2020; Sarkar et al.,
2021). On the other hand, there are some recent studies that explore
possibilities for SC sustainable practices from the demand side, i.e.,
downstream of the SC (Hu et al., 2019; Ignat and Chankov, 2020). These
views complement each other and, for a SC to be truly sustainable, it must
involve consumers who should be willing to take responsibility and
awareness for their consumption patterns (Jaller and Pahwa, 2020). For
example, Gong et al. (2019) found that consumer awareness has a
significantly positive effect on SC sustainable performance. Buerke et al.
(2017) point out that the consumer awareness has a direct positive in-
fluence on a responsible consumer behavior, and his/her decisions can
help solve SC sustainable challenges. However, Salln€as and Bj€orklund
(2020) suggest that consumers currently have limited possibilities to
influence the SC sustainability because of the limited communication and
availability of sustainability information.

Green logistics and transportation studies constitute a paramount
research axis in the sustainable SC management due to several environ-
mental impacts caused by vehicles, such as GHG emissions (Babenko
et al., 2020). Given the complexity of logistics, green solutions require an
integrated approach involving stakeholders (public and private, as well
as consumer behavior) and their trade-offs at all stages of logistics
planning (Bjørgen et al., 2019). In the urban logistic context, the last-mile
distribution is currently considered one of the most expensive, least
efficient, and most polluting stages in the entire SC, so there are several
approaches focused on the green last-mile (Morganti et al., 2014; Cortes
and Suzuki, 2020). For example, Spijkerman (2016) investigated con-
sumer purchasing preferences (in terms of mobility) in order to reduce
last-mile urban area emissions. Bandeira et al. (2019) proposed the use of
electric vehicles in the last-mile deliveries of e-commerce to obtain gains
in environmental and economic sustainability. Perboli and Rosano
(2019) investigated opportunities and threats for the mix of traditional
and green logistic models on the products delivery in urban areas
showing that both approaches can coexist optimizing the overall system.

2.2. Influence of sociodemographic factors on definition purchase priorities

Researchers agree that there is a need to understand the different e-
consumers’ profile as the internet has become a necessity for current
generations (Rai et al., 2019; Iweala et al., 2019). E-consumer prefer-
ences and priorities help SC to define marketing strategies, but also
policymakers and SC to identify/develop strategies for promoting
e-consumers awareness regarding GHG emissions on last-mile trans-
portation (Lim and Cham, 2015; Oliveira et al., 2017). Contextual factors
and consumer characteristics (i.e., sociodemographic factors) can influ-
ence the purchase/delivery attributes on online retail, such as delivery
speed, delivery cost, and green deliveries (Nguyen et al., 2019).

When investigating consumption patterns among e-consumers, some
sociodemographic characteristics were used. Oliveira et al. (2017)
adopted factors such as age, wage, gender, and education to study new
ways for e-commerce deliveries (automated delivery stations). The same
sociodemographic characteristic was used by Steiner et al. (2017) to
identify and characterize different consumer segments concerning
motivation to ecological behavior when products labeled for carbon and
water footprints. Nguyen et al. (2019) found three segments for e-con-
sumers according to their purchase priorities: price-oriented consumers



G.P.M. Nogueira et al. Cleaner and Responsible Consumption 3 (2021) 100021
(that is, influenced by delivery cost), convenience-oriented consumers
(i.e., influenced by aspects like delivery speed and flexibility), and
value-for-money-oriented consumers (i.e., influenced by both price and
convenience-related aspects).

Consumers have been more and more exposed to make sustainable
choices; most of them, however, are little informed about how these
choices can impact product delivery sustainability (Penz et al., 2019).
Chuanmin et al. (2014) employed a survey method applied to Chinese
e-consumers and found that the more educated and well-paid e-con-
sumers are, the more prone they are to opt for low GHG emission de-
liveries, while the high-income young and adult e-consumers showed
little environmental awareness. In a study with consumers on how
environmental perception may influence their behavior at the time of
purchasing, it was found there is still a gap between perception and
behavior of individuals from low to medium level of environmental
behavior; the work evidences that people tend to have higher perception
than their respective behaviors (Deliana and Rum, 2019). Conversely, a
survey conducted among young Indian consumers presented sustainable
motivation to choose an online sale channel (Nair and Bhattacharyya,
2019). Another survey conducted among Belgian consumers (consid-
ering age, gender, and language) showed they agree that driving less
kilometers for last-mile deliveries is relevant, even if it is necessary to
increase the delivery time; however, they are not willing to pay for de-
liveries that employ more sustainable alternatives than standard de-
liveries (Rai et al., 2019). Based on the literature under study, the
following hypotheses are suggested:

Hypothesis 1a. Sociodemographic variables (gender, age, wage, and
education) influence the e-consumers’ willingness to choose more sus-
tainable deliveries for their online orders.

Hypothesis 1b. Sociodemographic variables (gender, age, wage, and
education) influence the e-consumers’ willingness to be flexible about
the delivery speed of products.

Hypothesis 1c. Sociodemographic variables (gender, age, wage, and
education) influence the e-consumers’ willingness to be flexible about
the delivery cost of products.
2.3. Sustainability awareness of e-consumers

The research suggests that online purchases may be less harmful to
the environment than those from conventional brick-and-mortar stores
(Van Loon et al., 2014). However, there are environmental impacts of
e-commerce, which need to be mitigated, particularly the GHG emissions
caused by the transport sector (Dost and Maier, 2018). Recently, it has
been demonstrated that online purchases may increase GHG emissions
due to fast deliveries with short delivery windows as they do not allow
high levels of consolidation (Jaller and Pahwa, 2020). Regarding it, some
studies argue the importance of retailers and logistic service providers to
adopt green strategies for distribution, but also of consumers to have
advance knowledge of the potential environmental impacts related to
transportation of their purchase because can lead to more conscious
decisions and favor better organization for distribution by suppliers
(Manerba et al., 2018).

The literature shows that retailers always have motivation to imple-
ment ecological strategies when e-consumers present sustainable pref-
erences or attitudes; therefore, consumer-centered sustainability has
become a trend in researches in sustainable SC management, especially,
in last-mile distribution (Ji et al., 2017; Chen et al., 2017). Consumers
have been more and more aware of the environmental performance of
B2C e-commerce transportation, but this awareness still needs to be
fostered (Schleiden and Neiberger, 2019). This is because, in some cases,
there is still a dissociation between theory and practice when giving
consumers the opportunity to make sustainable choices (Wang et al.,
2018). A study on the participation of e-consumers, e-retailers, and lo-
gistics service providers exploring the possibility of consumers to
3

influence green logistics on e-commerce showed that, at present, con-
sumers have limited possibilities to influence the greening of distribution
due to restricted communication among them (Salln€as and Bj€orklund,
2020).

From the consumer perspective, some studies have also investigated
the consumer behavior in relation to sustainable last-mile delivery;
nevertheless, researches in sustainability awareness of e-consumers have
focused on understanding specifically last-mile delivery options, such as
crowdsourcing, pick-up and return locations, and automated delivery
stations (Bandeira et al., 2019; Guo et al., 2019; Rai et al., 2019). Ignat
and Chankov (2020) provide a new approach in investigating consumers'
preference on last-mile deliveries based on environmental, social, and
economic factors. The authors conclude that showing the social and
environmental impacts of last-mile deliveries makes consumers more
likely to choose more sustainable deliveries. Thereby, we contribute to
this field by analyzing consumer preferences regarding environmental
sustainability in last-mile deliveries in an emerging market, a fact that
has still not been found in the literature.

In this context, it becomes necessary to build on the consumer re-
sponsibility for multidimensional sustainability, gathering environ-
mental, social, and economic aspects (Buerke et al., 2017; Ol�ah et al.,
2018). Although different results have been observed in the literature,
many researchers share the view that e-consumer habit change is needed
to address environmental challenges starting with raising awareness of
the problem to strengthen sustainable behavior. Thus, the following
hypotheses are suggested:

Hypothesis 2a. The availability of sustainability-related information to
B2C e-consumers during their online purchases influence their willing-
ness to choose more sustainable delivery options at the expense of the
delivery speed.

Hypothesis 2b. The availability of sustainability-related information
to B2C e-consumers during their online purchases influence their will-
ingness to choose more sustainable delivery options at the expense of the
delivery cost.

The complete model is depicted in Fig. 1.

3. Methodology

A data collection was performed to provide information about con-
sumer awareness in relation to the consumption of fossil fuels and the
respective GHG emissions on the last-mile products transportation. The
survey conducted had ten questions considering closed-ended questions,
dependent questions, and multiple-choice questions. All of them were
measured on a 5-point Likert scale, in which a higher score indicates a
stronger agreement towards the statement in the scale (Likert, 1932).
Such methodology is widely used to conduct opinion polls, and to obtain
qualitative insights from quantitative questions (Gil et al., 2008).

The questions were formulated from the themes addressed in the
theoretical survey (section 2). Their content corresponded to aspects that
characterize the level of awareness of consumers by means of their
intention, and perceptions, considering purchase criteria, consumer
preference, and consumer flexibility (Chuanmin et al., 2014; Penz et al.,
2019; Rai et al., 2019).

The purchase criteria used on the first question were: delivery speed,
delivery cost, and environmental information. There were two questions
elaborated on consumer preference: the first investigates the influence
that the provision of environmental information to e-consumers may
have on their purchasing decisions; the second identifies whether con-
sumers would agree to give preference to purchasing products which
transportation results in low carbon emissions, to contribute to the
environment. E-consumer flexibility to change their purchasing habits
online is evaluated from three questions. Respondents were asked how
much they would agree to increase the delivery time of a product pur-
chased online to contribute to the environment given a possible low
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carbon emission transport. The same question about the delivery cost
criteria was asked. Flexibility was also considered regarding agreeing to
an extension of the delivery time depending on the type of product
purchased online: health/cosmetics/perfumery; fashion and accessories;
home and decoration; household appliances; telephone/cell phones;
sports and leisure; books/subscriptions/apparel; computers; electronics;
and food and beverages (Ebit, 2018).

It was also used four sociodemographic questions for the identifica-
tion of the sample (gender, age, wage, and education), in accordance
with what is found in the literature (Chuanmin et al., 2014; Lim and
Cham, 2015; Oliveira et al., 2017). Regarding genders, male and female
were considered. The age group considered were under 25 years old,
25–34 years old, 35–49 years old, and over 49 years old. The income
group considered were class A (above 20 minimum wages - MW), class B
(10–20 MW), class C (4–10 MW), class D (2–4 MW), and class E (below 2
MW). The education under consideration was the Incomplete Primary
Education (IPE), Complete Primary Education (CPE), Incomplete High
School (IHS), Complete High School (CHS), Incomplete Higher Education
(IHE), and Complete Higher Education (CHE).

The data of the online questionnaire was collected between February
and May 2019 for respondents located in the southeast region of Brazil. It
was chosen because its share in total online, in 2018, was approximately
61% purchases in the country (Ebit, 2018). The ideal sample size (with
probability of 5%) was determined by the equation of the sample
calculation for finite populations considering a population size of 55.2
million people [number of Brazilian e-consumers in 2017 (Ebit, 2018)].
The sample size calculation was performed at 95% confidence level,
being determined by Equation (1) (Gil et al., 2008), in which: n: sample
size; z: level of confidence scored; p: percentage with which the phe-
nomenon is verified; q: complementary percentage (100 - p); N: popu-
lation size; and: maximum error used (5%).

n¼ z2:p:q:N
e2ðN � 1Þ þ z2:p:q

(1)

As a result, an ideal sample (α ¼ 0,05) equivalent to 385 people was
determined. Since there was no previous knowledge of each subgroup in
the population considered, it was not possible to use the stratified sam-
pling technique, so the simple random sampling was used.

After preparing, the questionnaire was pre-tested with an initial
group of 20 individuals from the Universidade Candido Mendes, in the
municipality of Campos dos Goytacazes, Rio de Janeiro State, Brazil,
aiming at checking its comprehensiveness, objectivity, and ease. Subse-
quently, the final version of the electronic questionnaire prepared by the
Google Forms system was sent by email to all clients (ensuring their
anonymity) registered in the database of the Aqu�ario Marinho do Rio de
Janeiro (AquaRio) and Paineiras-Corcovado, both in partnership with the
Instituto Conhecer para Conservar. The questionnaire application was
concluded in a total sample of 421 valid questionnaires. Despite the ideal
sample size calculated was of 385 individuals (with α ¼ 0.05), it became
4

possible to apply the questionnaire to a larger number of individuals.
Thus, all 421 questionnaires were utilized, resulting in a probability of
4.78%. (α ¼ 0.0478).

Data were collected fully online, which was considered a useful and
efficient approach for a survey within the context of e-commerce, besides
having been used previously in similar studies, providing interesting
results (Lim and Cham, 2015; Oliveira et al., 2017; Penz et al., 2019).
Nevertheless, it was assumed that there are some limitations to the online
survey, such as differences in understanding and interpretation and lack
of conscientious responses. To minimize the effects of these issues, it was
conducted a pre-test of the questionnaire, preventing to be sent to the
same respondent, and filled out, more than one questionnaire.

After applying the questionnaire, it was carried out a statistical
analysis of the data collected using the Minitab software. The Ordinal
Cronbach coefficient was used to measure the reliability of the survey
and to validate the consistency of the data. Emphasizing this index is
appropriate for ordinal scales as in the case of the Likert scale (Gader-
mann et al., 2012). The data obtained from the response variables were
submitted to statistical descriptive analysis. Subsequently, the hypothe-
ses were tested by means of averages and standard deviation, at the level
of 95% of reliability. There was prior verification of the presumptions of
homoscedasticity and normality of the errors by means of Bartlett and
kolmogorov-smirnov tests (Montgomery, 2009), respectively. Since the
data did not meet these assumptions, the hypotheses were tested by using
the non-parametric Mann-Whitney and Kruskal-Wallis tests rather than
the parametric tests. It was also carried out a Spearman correlation
analysis (ranging from �1 to þ1) to study the dependency or indepen-
dency among variables (Montgomery, 2009). The associations that were
established among the questions giving rise to the research hypotheses
are found in Fig. 2.

4. Results

4.1. Descriptive analysis

An overview of the characteristics of the sample can be observed in
Table 1. The percentage of female respondents reported is 62.2%, with an
average age of 38 years, while that of male respondents is 37.8%, with an
average age of 42 years. Monthly earnings value (in minimum wages -
MW) varies from 2 MW to 20 MW, with average earnings of 6 MW, and
62.5% of respondents, between men and women, have a university
degree.

Table 2 displays the respondents' perceptions with regard to the
criteria delivery speed, delivery cost, and environmental information.
More than half of the respondents stated that the criterion delivery speed
is highly important (54.2%). Conversely, the lowest levels of the scale
(very low importance and low importance) combined represent only 9%
of the respondents. Although the criterion delivery speed was considered
the most important compared to the other criteria (delivery cost and



Fig. 2. Variables used to carry out the statistical tests in the research hypotheses.

Table 1
Sociodemographic characteristics of the sample.

Sociodemographic
variables

Level Number of respondents (Response
rate)

Gender Female 262 (62.2%)
Male 159 (37.8%)

Age Under 24 years
old

63 (15.0%)

25–34 107 (25.4%)
35–49 149 (35.4%)
Above 49 years
old

102 (24.2%)

Wage Under 2 MW 128 (30.4%)
]2–4] 104 (24.7%)
]4–10] 117 (27.8%)
]10–20] 50 (11.9%)
Above 20 MW 22 (5.2%)

Education IPE 0 (0%)
CPE 7 (1.7%)
IHS 6 (1.4%)
CHS 55 (13.0%)
IHE 90 (21.4%)
CHE 263 (62.5%)

Table 2
Importance stated involving purchase criteria delivery speed, delivery cost, and
environmental information.

Likert-Scale Purchase Criteria

Delivery
speed

Delivery
cost

Environmental
information

�2 - No or very low
importance

14 (3.3%) 14 (3.3%) 86 (20.4%)

�1 - Low importance 20 (4.7%) 42 (10%) 75 (17.8%)
0 - Medium importance 96 (22.8%) 96

(22.8%)
114 (27.1%)

þ1 - High importance 61 (14.5%) 59 (14%) 55 (13.1%)
þ2 - Very high importance
or necessary

228
(54.2%)

208
(49.4%)

61 (14.5%)

N - I do not know 2 (0.5%) 2 (0.5%) 30 (7.1%)

Table 3
Influence stated about the environmental information on decision of purchase of
respondents and preference stated for purchasing orders at low carbon emission
levels at the transportation.

Likert-Scale Environmental
information

Likert-Scale Orders low carbon
emission

�2 - Very low
influence

74 (17.6%) �2 - I totally
disagree

13 (3.1%)

�1 - Low
influence

89 (21.1%) �1 - I partially
disagree

9 (2.1%)

0 - Medium
influence

98 (23.3%) 0 - Maybe yes,
maybe no

108 (25.7%)

þ1 - High
influence

85 (20.2%) þ1 - I partially
agree

89 (21.1%)

þ2 - Very high
influence

55 (13.1%) þ2 - I totally
agree

187 (44.4%)

N - I do not know 20 (4.8%) N - I do not know 15 (3.6%)
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environmental information), delivery cost was also of very high impor-
tance for most of the respondents (49.4%). The lowest levels of the scale
corresponded together to only 13.3% of the respondents. Lastly, the
perception of the respondents regarding the criterion environmental in-
formation is found throughout all levels of the scale. It is possible,
however, to see a tendency to consider the issue as not very important,
since the sum of respondents who attribute low or very low importance is
equivalent to 161 respondents (38.2%), exceeding the sum of those who
5

consider the issue of high or very high importance, which is 116 re-
spondents (27.6%).

In Table 3, the respondents' opinions about the influence that envi-
ronmental information can have on their purchasing decisions are pre-
sent in all levels of the scale; yet, it was noted that there is an unfavorable
tendency, as the sum of the respondents who attribute low or very low
influence is equivalent to 163 (38.7%), exceeding the sum of those who
attribute high or very high influence, that is, 140 respondents (33.3%).
As for the preference for low carbon transport purchase orders, the re-
spondents were very favorable, since most of them (44.4%) said they
totally agree with this suggestion, and only 5.2% totally or partially
disagreed.

According to Table 4, concerning the possibility of making the
product delivery speedmore flexible, most of the respondents stated total
agreement in relation to the proposal (40.9%), while the lowest levels of
the scale (totally disagree and partially disagree) represent combined
only 12.6% of the respondents. In regard to a possible flexibility in the
delivery cost, 15.4% of the respondents stated they totally agree with the
proposal. However, it is observed a favorable tendency, given that the
sum of respondents who partially or totally agree with the item equals
172 respondents (40.8%), exceeding the sum of those who partially or
totally disagree, which corresponds to 106 respondents (25.2%). It
should also be noted that about 30% of the respondents did not know or
did not want to give their opinion on the subject.

Respondents were inquired about which categories of products would
have a greater possibility of flexibility in delivery speed, according to
Table 5. Categories with greater chance of flexibility (respondents who
answered they partially agree or totally agree) are home and decoration
(P3 - 267/64%); fashion and accessories (P2 - 263/63%); sport and lei-
sure (P6 - 252/60%); computer (P8 - 230/55%); books/subscriptions/
apparel (P7 - 227/54%), while categories with lower flexible potential,
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according to respondents, are home appliances (P4 - 222/53%), elec-
tronics (P9 - 222/52%); telephony/cell phones (P5 - 216/51%); health/
cosmetics/perfumery (P1 - 182/44%); and food and beverages (P10 -
152/37%).
4.2. Hypotheses analysis

The application of statistical tests to Hypotheses 1a, 1b, and 1c
demonstrated that means that do not share the same letter are signifi-
cantly different at the level of 95% of reliability as observed in Table 6.
According to the results on Hypothesis 1a, only gender was significantly
different according to the statistical test carried out (Mann-Whitney, P <

0.05); the other variables, age, wage, and education, did not differ among
themselves by the Kruskal-Wallis test (P > 0.05). On Hypothesis 1b, the
variables gender, age, and education were significantly different ac-
cording to the statistical test carried out (Mann-Whitney and Kruskal-
Wallis, P < 0.05); only the levels of the variable wage did not differ
among themselves (Kruskal-Wallis, P > 0.05). On Hypothesis 1c, only
gender was significantly different (Mann-Whitney, P < 0.05); the other
variables, age, wage, and education, did not differ among themselves by
Table 4
Flexibility stated involving delivery speed and delivery cost.

Likert-Scale Flexibility stated by respondents

Delivery speed Delivery cost

�2 - I totally agree 29 (6.9%) 58 (13.8%)
�1 - I partially agree 24 (5.7%) 48 (11.4%)
0 - Maybe yes, maybe not 78 (18.5%) 128 (30.4%)
þ1 - I partially agree 115 (27.3%) 107 (25.4%)
þ2 - I totally agree 172 (40.9%) 65 (15.4%)
N - I do not know 3 (0.7%) 15 (3.6%)

Table 5
Flexibility stated in delivery speed from product type purchased.

Likert-Scale Type of product

P1 P2 P3 P4

�2 - I totally disagree 24% 10% 9% 13%
�1 - I partially disagree 15% 13% 13% 16%
0 - maybe yes, maybe not 16% 14% 13% 18%
þ1 - I partially agree 12% 14% 14% 17%
þ2 - I totally agree 32% 49% 50% 36%
N - I do not know 1% 1% 1% 0%

Table 6
Statistical tests carried out among hypotheses 1, 2 and 3.

Sociodemographic variables Level H1a

N1 Mean Test2

Gender Female 254 4.24 A
Male 152 3.75 B

Age <24 62 4.11 A
25–34 103 4.10 A
35–49 145 4.03 A
>49 96 4.01 A

Wage <2 125 4.10 A
]2–4] 98 4.11 A
]4–10] 114 4.02 A
]10–20] 49 4.00 A
>20 20 3.85 A

Education CPE 7 3.57 A
IHS 6 3.33 A
CHS 52 4.10 A
IHE 88 4.09 A
CHE 253 4.06 A

Notes: 1Number of observations; 2Means followed by the same letter in the variable s
and Kruskal-Wallis (age, wage, education) tests, at the level of 5% of probability.
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the Kruskal-Wallis test (P > 0.05).
The use of the Spearman correlation analysis to Hypotheses 2a and 2b

showed positive correlation among the variables tested as observed in
Table 7. Both Hypothesis 2a and 2b presented very weak positive cor-
relation among the questions, 0.29 and 0.30, respectively. Such results
indicated that spreading environmental information among B2C e-con-
sumers during online purchase may influence their willingness to make
delivery speed of delivery costs of products more flexible; however, it
was not possible to observe a strong correlation between these two
questions. In other words, spreading environmental information did not
influence much the group of respondents.

5. Discussion

The study of SC environmental sustainability in a last-mile urban
delivery context allowed identifying interesting research implications.
Although the sustainable SC management has traditionally been studied
from the perspective of the supply aspect (Gold et al., 2015; Lis et al.,
2020), recent researches have proved that the consumer engagement is
necessary to make the SC really sustainable (Jaller and Pahwa, 2020).
Based on this relationship, our study points out that exploring the envi-
ronmental sustainability from the e-consumer demand is fundamental to
P5 P6 P7 P8 P9 P10

14% 10% 12% 13% 13% 27%
14% 15% 15% 16% 15% 20%
19% 14% 18% 15% 18% 16%
17% 14% 17% 18% 14% 10%
34% 46% 37% 37% 38% 27%
0% 1% 1% 2% 1% 2%

H1b H1c

N1 Mean Test2 N1 Mean Test2

259 4.05 A 250 3.27 A
159 3.67 B 156 3.03 B
62 4.11 AB 61 3.23 A
106 3.68 B 104 3.10 A
149 3.79 B 143 3.03 A
101 4.17 A 98 3.45 A
126 3.77 A 123 3.06 A
103 3.83 A 99 3.10 A
117 4.08 A 115 3.33 A
50 4.02 A 47 3.40 A
22 3.82 A 22 2.95 A
7 3.29 B 7 2.29 A
6 3.50 AB 6 2.67 A
54 3.50 A 52 3.08 A
89 3.92 A 88 3.16 A
262 4.00 A 253 3.25 A

trata do not differ significantly from each other, by the Mann-Whitney (genders)

Table 7
Spearman's correlations to Hypothesis 4 and 5.

Hypothesis Observations Correlation1 Z Significance

H2a 399 0,29 5,72 P < 0,0001
H2b 387 0,30 5,82 P < 0,0001

Notes: 1Correlation scale r: 0.9 � very strong correlation; 0.7 to 0.9 � strong
correlation; 0.5 to 0.7�moderate correlation; 0.3 to 0.5�weak correlation; 0 to
0.3 � very weak correlation (Mukaka, 2012).
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identify its strengths and weaknesses and draw new perspectives to the
field of green SC. Our results demonstrate that the convenience factor,
represented by the delivery speed, is the most important for e-consumers
during the purchase, followed by the delivery cost. This finding is
consistent with the literature, showing that there are
convenience-oriented consumers and price-oriented consumers (Nguyen
et al. (2019). Thus, we reason that sustainable last-mile delivery initia-
tives can be improved according to the type of consumers, considering
what each of them is willing to sacrifice.

Although e-consumers are increasingly exposed to making sustain-
able choices, our sample indicates that the sustainable factor, represented
by environmental information of deliveries, was the least important one.
For instance, 65.3% of respondents reported that environmental infor-
mation is of medium, low, or very low importance to them during an
online purchase. The diversity found in the opinions suggests little
awareness regarding aspects that go beyond the economic dimension in
the process of acquiring and transporting products. This result can be
explained by the fact that consumers are little informed about how their
choices can affect the sustainability of product deliveries (Penz et al.,
2019), thus limiting their possibilities to influence the sustainability of
SC (Salln€as and Bj€orklund, 2020). Based on this, we emphasize the
importance to increasing the spread of information about the environ-
mental impacts of last-mile deliveries at the time of purchase, with the
goal of increasing consumer awareness and making deliveries more
sustainable.

Our results show that sociodemographic characteristics influenced
the opinions stated by respondents, evidencing that there are behavioral
differences among the strata. For example, female consumers are more
likely to choose more environmentally sustainable options for their on-
line purchase, that is, sustainability over delivery speed (delivery time)
and delivery cost. This result is contrary of Deliana and Rum (2019), who
found the same levels of green consumption for men and women. On the
other hand, consumers’ age influences the potential for accept-
ing/rejecting longer delivery times. For example, e-consumers younger
than 24 years old and over 49 years old are more prone to target more
sustainable deliveries at the expense of delivery speed. This result
partially corresponds to Deliana and Rum (2019); however, our study
also shows a potential for green behavior in older consumers. Also, highly
educated consumers also showed a higher prone to more flexible delivery
times, a consistent perspective with the literature, which shows that
consumers perceive the relevance of drive less kilometers for last-mile
deliveries, even if it is necessary to increase the delivery time (Rai
et al., 2019). Wage variations in the sample did not represent significant
differences regarding flexibility in time and cost; however, it was possible
to perceive a trend towards less sustainable responses from individuals
with higher remuneration. This occurred despite the literature suggests
that the more educated and well-paid consumers are the more prone they
are to opt for low GHG emission deliveries (Chuanmin et al., 2014).

Our study shows that the minority of consumers interviewed were
willing to make choices to favor the sustainable last-mile deliveries. For
example, hypotheses H2a and H2b presented a very weak correlation
(0–0.3) between availability of sustainability-related information and
sacrifices of time and/or cost of deliveries. This result contrasts with the
recent findings of Ignat and Chankov (2020) in a research developed in a
mature market. There the results show that displaying the environmental
impacts of last-mile deliveries influences e-commerce consumers, and
generally makes them more likely to choose a more sustainable last-mile
delivery. Notwithstanding these results, this is not yet the case in an
emerging market, as Brazil is. The reasons for this difference in aware-
ness among e-consumers are not clear but may be associated with the
Gross Domestic Product of each country.

Based on the contributions of Ignat and Chankov (2020), we
advanced in the research by considering a delivery specification like type
of products. As the potential for making delivery time more flexible was
the most prominent factor, we investigated their relative importance
when questioning which type of products would most convince
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e-consumers to wait longer for delivery. Our results show that the sac-
rifice in delivery speed accepted by consumers varies according to the
order in progress. For example, more than 60% of the group from the
sample agree with a flexible delivery time regarding categories of
product, as home and decoration, fashion and accessories, sport, and
leisure; however, this agreement decreases concerning electronics or
telephony/cell phones.

6. Conclusions

This study explores the sustainable SC management from e-con-
sumers demand, emphasizing sustainable last-mile deliveries. The con-
tributions from our study create room for further exploration of this
system. This paper contributes to the literature in two ways. Firstly,
sustainable last-mile deliveries need to be viewed according to the type of
product in question because there are different levels of consumer
awareness for each type; secondly, a possibility for SC sustainable prac-
tice from the demand in an emerging market brings limited awareness
levels over mature market.

Practitioners of SC management may gain insights into how to pro-
cess their SC increasing the e-consumer participation. Additional infor-
mation on environmental sustainability at the time of purchase could
become a guide for consumers to make well-informed sustainable de-
cisions and consequently to reduce the environmental impacts of their
purchase orders. Besides, the participation of e-consumers on their daily
basis decision-making process (especially flexible delivery time and cost)
has the potential to positively influence the logistics organization and
shipment of goods to expand the culture of sustainable deliveries,
bringing positive effects in the economic (reducing fuel consumption)
and environmental (mitigating GHG emissions) areas. This double effect
may interest society and companies, as it generates a mutual gain even if
this proposal goes against the current logistics model of speed deliveries.

In terms of policy implications, we propose that educational cam-
paigns should be applied to companies, carries, and consumers by gov-
ernments to create a culture involving society in distribution and
consumption conscious of products/services. It is important to highlight
the need to promote environmental education adapted to the needs of
each country with a view to raising levels of awareness and involvement
of consumer worldwide.

This research has limitations in the scope of its study (one geopolitical
region in one country), thus, we assume that, in the face of this sample,
the results cannot be generalized to the whole country or to all e-con-
sumers. We invite researchers to further explore other regions or coun-
tries, as well as other characteristics, such as cultural, psychological, or
even development factors. They should be also included in the analysis
because they may be directly or indirectly connected to sustainable
behaviors.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgments

The authors thank the Coordenaç~ao de Aperfeiçoamento de Pessoal de
Nível Superior ‒ Capes (Coordination for the Improvement of Higher
Education Personnel), Conselho Nacional de Desenvolvimento Científico e
Tecnol�ogico ‒ CNPq (National Council for Scientific and Technological
Development), and the Fundaç~ao de Amparo �a Pesquisa do Estado do Rio de
Janeiro - FAPERJ (Research Foundation of the State of Rio de Janeiro) for
financial support for this research. Thanks are due to the companies
Aqu�ario Marinho do Rio de Janeiro (AquaRio), Paineiras-Corcovado, and
Instituto Conhecer para Conservar by the interface with customer database.
Thanks are also due to Maria Marta Garcia for assistance with translating



G.P.M. Nogueira et al. Cleaner and Responsible Consumption 3 (2021) 100021
this paper into English.

References

Babenko, I.V., Anisimov, A.Y., Melnikov, V.Y., Kubrak, I.A., Golubov, I.I., Boyko, V.L.,
2020. Sustainable supply chain management in city logistics solutions. Int. J. Supply
Chain Manag. 9 (2), 1081–1085.

Bandeira, R.A., de, M., Goes, G.V., Gonçalves, D.N.S., D'Agosto, M. de A., Oliveira, C. M.
de, 2019. Electric vehicles in the last mile of urban freight transportation: a
sustainability assessment of postal deliveries in Rio de Janeiro-Brazil. Transport. Res.
Transport Environ. 67, 491–502. https://doi-org.ez81.periodicos.capes.gov.
br/10.1016/j.trd.2018.12.017.

Bjørgen, A., Bjerkan, K.Y., Hjelkrem, O.A., 2019. E-groceries: sustainable last mile
distribution in city planning. Res. Transport. Econ. https://doi.org/10.1016/
j.retrec.2019.100805 (artigo (in press).

Bubicz, M.E., Barbosa-P�ovoa, A.P.F.D., Carvalho, A., 2019. Incorporating social aspects in
sustainable supply chains: trends and future directions. J. Clean. Prod. 237, 1117500
https://doi.org/10.1016/j.jclepro.2019.06.331.

Buerke, A., Straatmann, T., Lin-Hi, N., Müller, K., 2017. Consumer awareness and
sustainability-focused value orientation as motivating factors of responsible
consumer behavior. Rev. Manag. Sci. 11 (4), 959–991. https://doi.org/10.1007/
s11846-016-0211-2.

C�ardenas, I., Beckers, J., Vanelslander, T., 2017. E-commerce last-mile in Belgium:
developing an external cost delivery index. Res. Transport. Bus. Manag. 24, 123–129.
https://doi.org/10.1016/j.rtbm.2017.07.006.

Carrillo, J.E., Vakharia, A.J., Wang, R., 2014. Environmental implications for online
retailing. Eur. J. Oper. Res. 239 (3), 744–755. https://doi.org/10.1016/
j.ejor.2014.05.038.

Castillo, V.E., Mollenkopf, D.A., Bell, J.E., Bozdogan, H., 2018. Supply chain integrity: a
key to sustainable supply chain management. J. Bus. Logist. 39 (1), 38–56. https://do
i-org.ez81.periodicos.capes.gov.br/10.1111/jbl.12176.

Chen, S., Wang, X., Wu, Y., Zhou, F., 2017. Pricing policies of a dual-channel supply chain
considering channel environmental sustainability. Sustainability 9 (3), 382. https://
doi.org/10.3390/su9030382.

Chuanmin, S., Xiaomin, Y., Yukun, Z., Chuanxi, S., Penghui, D., 2014. Consumer
behaviour on low-carbon agri-food purchase: a carbon labelling experimental study
in China. Agric. Econ. 60 (3), 133–146. https://doi.org/10.17221/20/2013-
AGRICECON.

Comi, A., Nuzzolo, A., 2016. Exploring the relationships between e-shopping attitudes
and urban freight transport. Transport. Res. Procedia 12, 399–412. https://doi.org/
10.1016/j.trpro.2016.02.075.

Cortes, J.D., Suzuki, Y., 2020. Vehicle routing with shipment consolidation. Int. J. Prod.
Econ. 227, 107622 https://doi.org/10.1016/j.ijpe.2020.107622.

Deliana, Y., Rum, I.A., 2019. How does perception on green environment across
generations affect consumer behaviour? A neural network process. Int. J. Consum.
Stud. 43 (4), 358–367, 2019. https://doi-org.ez81.periodicos.capes.gov.br
/10.1111/ijcs.12515.

Ding, Y., Jin, M., 2019. Service and pricing strategies in online retailing under carbon
emission regulation. J. Clean. Prod. 217, 85–94. https://doi.org/10.1016/
j.jclepro.2019.01.149. www-sciencedirect.ez81.periodicos.capes.gov.br/science/
journal/09596526/217/supp/C.

Dost, F., Maier, E., 2018. E-commerce effects on energy consumption: a multi-year
ecosystem-level assessment. J. Ind. Ecol. 22 (4), 799–812. https://doi.org/10.1111/
jiec.12639.

Ebit, 2018. Webshoppers. https://www.ebit.com.br/webshoppers/. (Accessed 1
November 2018).

Gadermann, A.M., Guhn, M., Zumbo, B.D., 2012. Estimating ordinal reliability for Likert-
type and ordinal item response data: a conceptual, empirical, and practical guide.
Practical Assess. Res. Eval. 17 (3), 1–13.

Gil, A.C., 2008. M�etodos e t�ecnicas de pesquisa social, sexta ed. Atlas S.A., S~ao Paulo,
Brasil.

Gold, S., Trautrims, A., Trodd, Z., 2015. Modern slavery challenges to supply chain
management. Supply Chain Manag. 20 (5), 485–494. https://doi.org/10.1108/SCM-
02-2015-0046.

Gong, M., Gao, Y., Koh, L., Sutcliffe, C., Cullen, J., 2019. The role of customer awareness
in promoting firm sustainability and sustainable supply chain management. Int. J.
Prod. Econ. 217, 88–96. https://doi.org/10.1016/j.ijpe.2019.01.033.

Guo, X., Jaramillo, Y.J.L., Bloemhof-Ruwaard, J., Claassen, G.D.H., 2019. On integrating
crowdsourced delivery in last-mile logistics: a simulation study to quantify its
feasibility. J. Clean. Prod. 241, 118365 https://doi.org/10.1016/
j.jclepro.2019.118365.

Hischier, R., 2018. Car vs packaging-A first, simple (environmental) sustainability
assessment of our changing shopping behaviour. Sustainability 10, 1–12. https://
doi.org/10.3390/su10093061.

Hootsuite, 2021. Digital 2021: global digital overview. https://datareportal.com/repo
rts/digital-2021-global-overview-report. (Accessed 25 March 2019).

Hu, J., Liu, Y.-L., Yuen, T.W.W., Lim, M.K., Hu, J., 2019. Do green practices really attract
customers? The sharing economy from the sustainable supply chain management
perspective. Resour. Conserv. Recycl. 149, 177–187. https://doi-org.ez81.periodicos
.capes.gov.br/10.1016/j.resconrec.2019.05.042.

Huang, Y., Savelsbergh, M., Zhao, L., 2018. Designing logistics systems for home delivery
in densely populated urban area. Transp. Res. Part B Methodol. vol. 115, 95–125.
https://doi.org/10.1016/j.trb.2018.07.006. https://www-sciencedirect.ez81.peri
odicos.capes.gov.br/science/journal/01912615/115/supp/C.
8

IEA, 2019. CO2 emissions from fuel combustion - highlights. https://webstore.iea.org/do
wnload/direct/2521?fileName¼CO2_Emissions_from_Fuel_Combustion_2019_Highl
ights.pdf. (Accessed 18 August 2020).

Ignat, B., Chankov, S., 2020. Do e-commerce customers change their preferred last-mile
delivery based on its sustainability impact? Int. J. Logist. Manag. 31 (3), 521–548.
https://doi-org.ez81.periodicos.capes.gov.br/10.1108/IJLM-11-2019-0305.

Iweala, S., Spiller, A., Meyerding, S., 2019. Buy good, feel good? The influence of the
warm glow of giving on the evaluation of food items with ethical claims in the U.K.
and Germany. J. Clean. Prod. 215, 315–328. https://doi.org/10.1016/
j.jclepro.2018.12.266.

Jaller, M., Pahwa, A., 2020. Evaluating the environmental impacts of online shopping: a
behavioral and transportation approach. Transport. Res. Part D 80, 102223. https://
doi.org/10.1016/j.trd.2020.102223.

Ji, J., Zhang, Z., Yang, L., 2017. Carbon emission reduction decisions in the retail-/dual-
channel supply chain with consumers' preference. J. Clean. Prod. 141, 852–867.
https://doi.org/10.1016/j.jclepro.2016.09.135.

Kang, K., Hong, K.-S., Kim, K.H., Lee, C., 2017. Shipment consolidation policy under
uncertainty of customer order for sustainable supply chain management.
Sustainability 9 (9), 1675. https://doi.org/10.3390/su9091675.

Kissler, S.M., Tedijanto, C., Goldstein, E., Grad, Y.H., Lipsitch, M., 2020. Projecting the
transmission dynamics of SARS-CoV-2 through the postpandemic period. Science 368
(6493), 860–868. https://doi.org/10.1126/science.abb5793.

Lah, O., 2017. Continuity and change: dealing with political volatility to advance climate
change mitigation strategies-examples from the transport sector. Sustainability 9 (6),
1–13. https://doi.org/10.3390/su9060959.

Lee, A.H.I., Kang, H.-Y., Ye, S.-J., Wu, W.-Y., 2018. An integrated approach for sustainable
supply chain management with replenishment. Transport. Prod. Decisions 10 (11),
3887. https://doi.org/10.3390/su10113887.

Li, Z.E., Lu, Q., Talebian, M., 2015. Online versus bricks-and-mortar retailing: a
comparison of price, assortment and delivery time. Int. J. Prod. Res. 53 (13),
3823–3835. https://doi.org/10.1080/00207543.2014.973074.

Likert, R., 1932. A technique for the measurement of attittudes. Arch. Psychol. 22 (140),
1–55.

Lim, Y.M., Cham, T.H., 2015. A profile of the internet shoppers: evidence from nine
countries. Telematics Inf. 32 (2), 344–354. https://doi.org/10.1016/
j.tele.2014.10.002.

Lin, J., Zhou, W., Du, L., 2018. Is on-demand same day package delivery service green?
Transport. Res. Transport Environ. 61, 118–139. https://doi.org/10.1016/
j.trd.2017.06.016.

Lis, A., Sudolska, A., Tomanek, M., 2020. Mapping research on sustainable supply-chain
management. Sustainability 12 (10), 3987. https://doi.org/10.3390/su12103987.

Manerba, D., Mansini, R., Zanotti, R., 2018. Attended home delivery: reducing last-mile
environmental impact by changing customer habits. IFAC-Papers OnLine 51 (5),
55–60. https://doi.org/10.1016/j.ifacol.2018.06.199.

Marcilio, G.P., Rangel, J.J.A., Souza, C.L.M., Shimoda, E., Silva, F.F., Peixoto, T.A., 2018.
Analysis of greenhouse gas emissions in the road freight transportation using
simulation. J. Clean. Prod. 170, 298–309. https://doi.org/10.1016/
j.jclepro.2017.09.171.

Montgomery, D.C., 2009. Design and Analysis of Experiments, seventh ed. John Wiley
and Sons.

Morganti, E., Seidel, S., Blanquart, C., Dablanc, L., Lenz, B., 2014. The impact of E-
commerce on final deliveries: alternative parcel delivery services in France and
Germany. Transport. Res. Procedia 4, 178–190. https://doi.org/10.1016/
j.trpro.2014.11.014.

Mukaka, M.M., 2012. A guide to appropriate use of correlation coefficient in medical
research. Malawi Med. J. 24 (3), 69–71.

Nair, A.K.S., Bhattacharyya, S.S., 2019. Is sustainability a motive to buy? An exploratory
study in the context of mobile applications channel among young Indian consumers.
Foresight 21 (2), 177–199. https://doi-org.ez81.periodicos.capes.gov.br/10.1108
/FS-05-2018-0048.

Nguyen, D.H., Leeuw, S., Dullaert, W., Foubert, B.P.J., 2019. What is the right delivery
option for you? Consumer Preferences for Delivery Attributes in Online Retailing 40
(4), 299–321. https://doi-org.ez81.periodicos.capes.gov.br/10.1111/jbl.12210.

Ol�ah, J., Kitukutha, N., Haddad, H., Pakur�ar, M., M�at�e, D., Popp, J., 2018. Achieving
sustainable E-commerce in environmental social and economic dimensions by taking
possible trade-offs. Sustainability 11 (1), 89. https://doi.org/10.3390/su11010089.

Oliveira, L. K. de, Morganti, E., Dablanc, L., Oliveira, R. L. M. de, 2017. Analysis of the
potential demand of automated delivery stations for e-commerce deliveries in Belo
Horizonte, Brazil. Res. Transport. Econ. 65, 34–43. https://doi.org/10.1016/
j.retrec.2017.09.003.

Perboli, G., Rosano, M., 2019. Parcel delivery in urban areas: opportunities and threats for
the mix of traditional and green business models. Transport. Res. C Emerg. Technol.
99, 19–36. https://doi.org/10.1016/j.trc.2019.01.006.

Penz, E., Hartl, B., Hofmann, E., 2019. Explaining consumer choice of low carbon
footprint goods using the behavioral spillover effect in German-speaking countries.
J. Clean. Prod. 214, 429–439. https://doi.org/10.1016/j.jclepro.2018.12.270.

Pirvulescu, P., Enevoldsen, P., 2019. Supply Chain management in the age of
digitalization. Int. J. Supply Chain Manag. 8 (2), 414–428.

Rai, H.B., Verlinde, S., Macharis, C., 2019. The “next day, free delivery” myth unravelled:
possibilities for sustainable last-mile transport in an omnichannel environment. Int. J.
Retail Distrib. Manag. 47 (1), 39–54. https://doi-org.ez81.periodicos.capes.gov.
br/10.1108/IJRDM-06-2018-0104.

Rangel, J.J.A., Cordeiro, A.C.A., 2014. Free and open-source software for sustainable
analysis in logistics systems design. J. Simulat. 9 (1), 27–42. https://doi.org/
10.1057/jos.2014.17.

http://refhub.elsevier.com/S2666-7843(21)00015-2/sref1
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref1
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref1
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref1
https://doi-org.ez81.periodicos.capes.gov.br/10.1016/j.trd.2018.12.017
https://doi-org.ez81.periodicos.capes.gov.br/10.1016/j.trd.2018.12.017
https://doi.org/10.1016/j.retrec.2019.100805
https://doi.org/10.1016/j.retrec.2019.100805
https://doi.org/10.1016/j.jclepro.2019.06.331
https://doi.org/10.1007/s11846-016-0211-2
https://doi.org/10.1007/s11846-016-0211-2
https://doi.org/10.1016/j.rtbm.2017.07.006
https://doi.org/10.1016/j.ejor.2014.05.038
https://doi.org/10.1016/j.ejor.2014.05.038
https://doi-org.ez81.periodicos.capes.gov.br/10.1111/jbl.12176
https://doi-org.ez81.periodicos.capes.gov.br/10.1111/jbl.12176
https://doi.org/10.3390/su9030382
https://doi.org/10.3390/su9030382
https://doi.org/10.17221/20/2013-AGRICECON
https://doi.org/10.17221/20/2013-AGRICECON
https://doi.org/10.1016/j.trpro.2016.02.075
https://doi.org/10.1016/j.trpro.2016.02.075
https://doi.org/10.1016/j.ijpe.2020.107622
https://doi-org.ez81.periodicos.capes.gov.br/10.1111/ijcs.12515
https://doi-org.ez81.periodicos.capes.gov.br/10.1111/ijcs.12515
https://doi.org/10.1016/j.jclepro.2019.01.149
https://doi.org/10.1016/j.jclepro.2019.01.149
http://www-sciencedirect.ez81.periodicos.capes.gov.br/science/journal/09596526/217/supp/C
http://www-sciencedirect.ez81.periodicos.capes.gov.br/science/journal/09596526/217/supp/C
https://doi.org/10.1111/jiec.12639
https://doi.org/10.1111/jiec.12639
https://www.ebit.com.br/webshoppers/
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref17
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref17
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref17
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref17
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref18
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref18
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref18
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref18
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref18
https://doi.org/10.1108/SCM-02-2015-0046
https://doi.org/10.1108/SCM-02-2015-0046
https://doi.org/10.1016/j.ijpe.2019.01.033
https://doi.org/10.1016/j.jclepro.2019.118365
https://doi.org/10.1016/j.jclepro.2019.118365
https://doi.org/10.3390/su10093061
https://doi.org/10.3390/su10093061
https://datareportal.com/reports/digital-2021-global-overview-report
https://datareportal.com/reports/digital-2021-global-overview-report
https://doi-org.ez81.periodicos.capes.gov.br/10.1016/j.resconrec.2019.05.042
https://doi-org.ez81.periodicos.capes.gov.br/10.1016/j.resconrec.2019.05.042
https://doi.org/10.1016/j.trb.2018.07.006
https://www-sciencedirect.ez81.periodicos.capes.gov.br/science/journal/01912615/115/supp/C
https://www-sciencedirect.ez81.periodicos.capes.gov.br/science/journal/01912615/115/supp/C
https://webstore.iea.org/download/direct/2521?fileName=CO2_Emissions_from_Fuel_Combustion_2019_Highlights.pdf
https://webstore.iea.org/download/direct/2521?fileName=CO2_Emissions_from_Fuel_Combustion_2019_Highlights.pdf
https://webstore.iea.org/download/direct/2521?fileName=CO2_Emissions_from_Fuel_Combustion_2019_Highlights.pdf
https://webstore.iea.org/download/direct/2521?fileName=CO2_Emissions_from_Fuel_Combustion_2019_Highlights.pdf
https://doi-org.ez81.periodicos.capes.gov.br/10.1108/IJLM-11-2019-0305
https://doi.org/10.1016/j.jclepro.2018.12.266
https://doi.org/10.1016/j.jclepro.2018.12.266
https://doi.org/10.1016/j.trd.2020.102223
https://doi.org/10.1016/j.trd.2020.102223
https://doi.org/10.1016/j.jclepro.2016.09.135
https://doi.org/10.3390/su9091675
https://doi.org/10.1126/science.abb5793
https://doi.org/10.3390/su9060959
https://doi.org/10.3390/su10113887
https://doi.org/10.1080/00207543.2014.973074
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref36
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref36
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref36
https://doi.org/10.1016/j.tele.2014.10.002
https://doi.org/10.1016/j.tele.2014.10.002
https://doi.org/10.1016/j.trd.2017.06.016
https://doi.org/10.1016/j.trd.2017.06.016
https://doi.org/10.3390/su12103987
https://doi.org/10.1016/j.ifacol.2018.06.199
https://doi.org/10.1016/j.jclepro.2017.09.171
https://doi.org/10.1016/j.jclepro.2017.09.171
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref42
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref42
https://doi.org/10.1016/j.trpro.2014.11.014
https://doi.org/10.1016/j.trpro.2014.11.014
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref44
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref44
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref44
https://doi-org.ez81.periodicos.capes.gov.br/10.1108/FS-05-2018-0048
https://doi-org.ez81.periodicos.capes.gov.br/10.1108/FS-05-2018-0048
https://doi-org.ez81.periodicos.capes.gov.br/10.1111/jbl.12210
https://doi.org/10.3390/su11010089
https://doi.org/10.1016/j.retrec.2017.09.003
https://doi.org/10.1016/j.retrec.2017.09.003
https://doi.org/10.1016/j.trc.2019.01.006
https://doi.org/10.1016/j.jclepro.2018.12.270
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref51
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref51
http://refhub.elsevier.com/S2666-7843(21)00015-2/sref51
https://doi-org.ez81.periodicos.capes.gov.br/10.1108/IJRDM-06-2018-0104
https://doi-org.ez81.periodicos.capes.gov.br/10.1108/IJRDM-06-2018-0104
https://doi.org/10.1057/jos.2014.17
https://doi.org/10.1057/jos.2014.17


G.P.M. Nogueira et al. Cleaner and Responsible Consumption 3 (2021) 100021
Rotem-Mindali, O., Weltevreden, J.W.J., 2013. Transport effects of e-commerce: what can
be learned after years of research? Transportation 40, 867–885. https://doi.org/
10.1007/s11116-013-9477-2.

Salln€as, U., Bj€orklund, M., 2020. Consumers' influence on the greening of distribution –

exploring the communication between logistics service providers, e-tailers and
consumers. Int. J. Retail Distrib. Manag. 48 (11), 1177–1193. https://doi-org.ez81.p
eriodicos.capes.gov.br/10.1108/IJRDM-07-2019-0213.

Sarkar, B., Sarkar, M., Ganguly, B., C�ardenas-Barr�on, L.E., 2021. Combined effects of
carbon emission and production quality improvement for fixed lifetime products in a
sustainable supply chain management. Int. J. Prod. Econ. 231, 107867 https://
doi.org/10.1016/j.ijpe.2020.107867.

Schleiden, V., Neiberger, C., 2019. Does sustainability matter? A structural equation
model for cross-border online purchasing behaviour. Int. Rev. Retail Distrib. Consum.
Res. 30 (1), 46–67. https://doi.org/10.1080/09593969.2019.1635907.

Silvestre, B.S., 2015. Sustainable supply chain management in emerging economies:
environmental turbulence, institutional voids and sustainability trajectories. Int. J.
Prod. Econ. 167, 156–169. https://doi.org/10.1016/j.ijpe.2015.05.025.
9

Silvestre, B.S., Silva, M.E., Cormack, A., Thome, A.M.T., 2020. Supply chain sustainability
trajectories: learning through sustainability initiatives. Int. J. Oper. Prod. Manag. 40
(9), 1301–1337. https://doi.org/10.1108/IJOPM-01-2020-0043.

Spijkerman, R., 2016. Fashion consumer behaviour impact on the model of last mile
urban area emissions. Transport. Res. Procedia 12, 718–727. https://doi.org/
10.1016/j.trpro.2016.02.026.

Steiner, B.E., Peschel, A.O., Grebitus, C., 2017. Multi-product category choices labeled for
ecological footprints: exploring psychographics and evolved psychological biases for
characterizing latent consumer classes. Ecol. Econ. 140, 251–264. https://doi.org/
10.1016/j.ecolecon.2017.05.009.

Van Loon, P., Deketele, L., Dewaele, J., McKinnon, A., Rutherford, C., 2014.
A comparative analysis of carbon emissions from online retailing of fast moving
consumer goods. J. Clean. Prod. 106, 478–486. https://doi.org/10.1016/
j.jclepro.2014.06.060.

Wang, X., Xue, M., Xing, L., 2018. Analysis of carbon emission reduction in a dual-channel
supply chain with cap-and-trade regulation and low-carbon preference. Sustainability
10 (3), 580. https://doi.org/10.3390/su10030580.

https://doi.org/10.1007/s11116-013-9477-2
https://doi.org/10.1007/s11116-013-9477-2
https://doi-org.ez81.periodicos.capes.gov.br/10.1108/IJRDM-07-2019-0213
https://doi-org.ez81.periodicos.capes.gov.br/10.1108/IJRDM-07-2019-0213
https://doi.org/10.1016/j.ijpe.2020.107867
https://doi.org/10.1016/j.ijpe.2020.107867
https://doi.org/10.1080/09593969.2019.1635907
https://doi.org/10.1016/j.ijpe.2015.05.025
https://doi.org/10.1108/IJOPM-01-2020-0043
https://doi.org/10.1016/j.trpro.2016.02.026
https://doi.org/10.1016/j.trpro.2016.02.026
https://doi.org/10.1016/j.ecolecon.2017.05.009
https://doi.org/10.1016/j.ecolecon.2017.05.009
https://doi.org/10.1016/j.jclepro.2014.06.060
https://doi.org/10.1016/j.jclepro.2014.06.060
https://doi.org/10.3390/su10030580

	Sustainable last-mile distribution in B2C e-commerce: Do consumers really care?
	1. Introduction
	2. Theoretical background and Hypothesis development
	2.1. Sustainable supply chain management
	2.2. Influence of sociodemographic factors on definition purchase priorities
	2.3. Sustainability awareness of e-consumers

	3. Methodology
	4. Results
	4.1. Descriptive analysis
	4.2. Hypotheses analysis

	5. Discussion
	6. Conclusions
	Declaration of competing interest
	Acknowledgments
	References


