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ABSTRACT

Environmental sustainability in transportation operations is acquiring an increasing importance in recent years
and a lot of Logistics Service Providers (LSPs) are including green practices in their business. However, the in-
terests of logistics operators and the related level of awareness about the adoption of environmental friendly
practices are still not deeply analyzed in literature. Therefore, the proposed paper is intended to investigate the
perception of LSPs about the environmental issues and their willingness of pursuing future green strategies. To
this end, based on a literature analysis aimed at identifying a comprehensive list of green practices, a ques-
tionnaire survey is administered to LSPs operating in the Italian market. The data gathered are then analyzed via
the Kruskal-Wallis test and the questionnaire outcomes discussed with the LSPs participating to the survey
through face to face interviews. Results show that the environment is highly considered by the freight carriers of
the sample, both small and large ones. In addition, personnel involved in different company roles appear to pay
diverse levels of attention to the sustainability issue. In particular, the reduction of pollutant is considered more
crucial for employees in charge of dealing with operations (median equal to 5) and reverse logistics is perceived
less important by managers (median equal to 3). The outcomes of the study might support companies to achieve
sustainability and promote the green awareness issue. At the same time, policy makers might be facilitated by
this study in designing environmental friendly programs in the logistics field.

1. Introduction

The issue of environmental sustainability of transportation activities
is gaining more and more attention in the last few years, given also the
European and international pressure on this topic (European Commis-
sion, 2019).

Transportation accounts for a large portion of the European total
greenhouse gas emissions (Gustafsson et al., 2021). Thus, given its huge
impact on the environment, green transportation is mainstreamed by
governments in their sustainability agenda. For example, with the Green
Deal the European Commission has set the goal of achieving the climate
neutrality objectives by 2050, fostering initiatives to make trans-
portation and parcel delivery more sustainable.

The problem challenges both practitioners and academicians. In fact,
scientific literature on logistics has widely investigated the topic of
environmental sustainability and the associated measurement of the
carbon footprint of delivery trips. In fact, works mainly focus on quan-
titatively assessing the environmental impact of freight transportation
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logistics by proposing specific Key Performance Indicators (KPIs), such
as emissions per km, measurement of noise, and congestion level, as well
as mathematical models (Mariano et al., 2017, Bjorklund and Forslund,
2013). Additionally, they investigate green logistics initiatives, such as
the use of low impact vans, alternative fuels, commercial vehicle
sharing, and transit networks for last-mile delivery (Centobelli et al.,
2017a, Colicchia et al., 2013; Xu et al., 2022, Qu et al., 2022). Another
huge stream of research is associated with proposing and assessing
guidelines about how to choose logistics service providers (LSPs) in
order to ensure an appropriate service level while being compliant with
carbon reduction policies (Chen and Wang, 2016; Davis-Sramek et al.,
2020; Kudla and Klaas-Wissing, 2012). In this context, relevant litera-
ture can be found about the development of partnerships among LSPs,
LSPs and shippers, as well as among public administrations, suppliers,
and customers of freight transportation services in order to implement
sustainable practices (Doherty and Hoyle, 2009; Evangelista, 2014). Just
a few papers investigate the point of view of LSPs only and in particular
address their awareness towards the environmental sustainability issue
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by taking into account different companies sizes and professional roles
(Jazairy and von Haartman, 2020; Sallnas and Huge-Brodin, 2018).
Also, scarce literature can be found on Continental European countries
heavily facing congestion and pollution problems.

With the aim of deeply analyzing the awareness of LSPs towards the
environmental sustainability of their logistics services, the purpose of
the present research is understanding their own perception.

To this end, a survey is conducted among LSPs operating in the
Italian market. The aspects the survey focuses on include the importance
and the evaluation of KPIs to assess the environmental sustainability, the
possibility of establishing green partnerships among the main stake-
holders, and the cost-benefit balance of performing environmentally
sustainable deliveries. The survey responses are analyzed through the
Kruskal-Wallis statistics tests and the outcomes discussed and
interpreted.

The remainder of the paper is structured as follows. Section 2 reviews
the literature on the environmental sustainability of LSPs. Section 3
describes the methodology adopted, which is based on a survey ques-
tionnaire administered to a sample of professionals in the logistics ser-
vice field. Key results are then discussed in Section 4. Finally, Section 5
concludes the paper.

2. LSP environmental sustainability: A literature state of the art

This section reviews the literature relevant to frame the topic of the
research and make the associated research gap emerge. After an over-
view on the main debated themes, the focus is moved to the LSP
awareness about environmental sustainability. The discussion is then
completed by addressing the drivers and barriers to the adoption of
green initiatives by LSPs and comparing environmental sustainability to
the other features characterizing the LSP business. Both these last issues
constitute the foundation of the survey carried out in the present study.

2.1. Overview on LSP environmental sustainability

Although the academic research about the environmental sustain-
ability of supply chains has largely focused on the manufacturing sector
(Evangelista et al., 2018), there is an already significant number of
studies addressing LSPs. Table 1 summarizes the main topics.

Some authors discuss and classify the most diffused green practices
adopted by LSPs (Centobelli et al., 2017a; Massaroni et al., 2016). On
the one hand, operational practices include optimization of routes and

Table 1
Main literature topics on LSP environmental sustainability.

Literature topic References

Environmental sustainable practices Cagliano et al., 2017; Centobelli et al.,
2017a; Isaksson and Huge-Brodin, 2013;
Massaroni et al., 2016; Pilati et al., 2020;
Sarjono et al., 2021; Tran et al., 2019
Celik et al., 2016; Centobelli et al., 2017b;
Colicchia et al., 2013; Evangelista, 2014;
Froio and Bezerra, 2021; Ho and Lin,
2012; Jazairy and von Haartman, 2020;
Jumadi and Zailani, 2010; Laari et al.,
2018; Lieb and Lieb, 2010; Nilsson et al.,
2017; Sarjono et al., 2021; Tacken et al.,
2014; Wong and Fryxell, 2004; Zailani
et al., 2011

Abbasi and Nilsson, 2016; Ashfaq and
Ismail, 2019; Huge-Brodin et al., 2020;
Isaksson et al., 2017; Jazairy, 2020;
Jazairy and von Haartman, 2020; Sallnas
and Huge-Brodin, 2018; Vieira et al., 2016
Bjorklund and Forslund, 2013; Goswami
et al., 2020; Lam and Dai, 2015

Bask et al., 2018; Doherty and Hoyle,
2009; Jazairy et al., 2021

Drivers and barriers to the adoption of
environmental sustainable initiatives

Environmental awareness

Green initiatives performance
measurement and management

Collaboration on environmental
sustainability issues
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transportation loads, adoption of low impact commercial vehicles, also
supported by both public and private economic incentives (Cagliano
et al.,, 2017; Pilati et al., 2020), energy efficient warehousing and
building, eco-packaging for logistics activities (Sarjono et al., 2021; Tran
et al., 2019), and periodic reports about the CO2 footprint of customer
orders. On the other hand, managerial initiatives encompass earning
international certifications, promoting environmental awareness both
within an organization and among its suppliers and customers, and
setting up environmental performance measurement systems (Isaksson
and Huge-Brodin, 2013). The diffusion of green initiatives among LSPs is
ruled by a combination of drivers and barriers (Abdullah et al., 2016)
that will be discussed in Section 2.3. This situation makes LSPs be at the
early stages of maturity towards the environmental sustainability issues,
as recognized by Wehner et al. (2022) in their work addressing energy
efficiency in LSP operations.

Accurately measuring the performance of green strategies (Goswami
etal., 2020; Lam and Dai, 2015), together with including environmental
performance in transportation contracts (Bjorklund and Forslund,
2013), are possible ways for increasing the environmental commitment
and maturity of LSPs.

In addition, collaboration among LSPs and their stakeholders might
facilitate an increased attention to green issues. This can take the form of
coordinated logistics programs and certification strategies among LSPs,
their customer companies, and public administrations, operational
collaboration among logistics providers, as well as information sharing
about carbon footprint and greenhouse gas goals (Doherty and Hoyle,
2009; Evangelista, 2014). However, according to Bask et al. (2018), the
lack of standardized methods to measure the environmental impacts of
freight transportation activities makes companies not able to share the
costs and benefits of adopting green initiatives, which is an evident
obstacle to partnerships. For this reason, literature is still split on the
degree to which collaborations are currently able to promote green lo-
gistics practices, and in particular those involving shippers, who still
select their transportation partners based on cost, quality, and time
(Jazairy et al., 2021).

2.2. LSP awareness of environmental sustainability

Recognizing environment as an important aspect affected by LSP
operations is fundamental to establish successful green initiatives
(Evangelista and Durst 2015). Thus, LSPs are paying a growing attention
to how to stimulate organizational awareness about environmental is-
sues, with the ultimate goal of including green practices in their activ-
ities (Isaksson et al., 2017). Based on that, an already quite relevant
number of literature contributions focus on this topic by either trying to
understand the level of LSP environmental maturity or identifying the
levers that are able to increase the green awareness.

The available works are mainly empirical in nature and rely on
multiple case studies addressing selected companies (Abbasi and Nils-
son, 2016; Huge-Brodin et al., 2020; Jazairy, 2020) as well as surveys
(Jazairy and von Haartman, 2020; Ashfaq and Ismail, 2019). In most of
the cases, the points of view of both LSPs and shippers are studied to find
out any mismatches in the supply and demand of green logistics services
(Huge-Brodin et al., 2020; Jazairy and von Haartman, 2020; Jazairy,
2020; Sallnas and Huge-Brodin, 2018). Within such a research stream,
the alignment of environmental practices during the procurement pro-
cess appears to be of particular interest, since it influences the choice of
the LSP company. Conversely, a relatively limited number of works
focus on LSPs only and the environmental sustainability challenges they
face, although this is crucial to foster the inclusion of green aspects in the
value proposition of logistics providers (Abbasi and Nilsson, 2016;
Isaksson et al., 2017).

According to their size, LSPs can be more or less keen to embrace the
environmental sustainability issue and have different financial avail-
ability to support the actual implementation of actions. This is recog-
nized by all the authors that have approached the awareness topic in the
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last ten years. In fact, all the studies pay attention to include companies
representing a wide range in terms of size, although not all of them
consider it as a key perspective to interpret the obtained results.

Besides the company size, it might be interesting to analyze the point
of view of different professional roles (e.g., managers, warehouse
personnel, drivers, etc.) about environmental sustainability in LSP ac-
tivities. This would enable to detect any resistance to change or to
identify those employees who can lead the diffusion of the green
awareness throughout an entire organization. However, very few of the
existing studies explicitly take into account company roles in investi-
gating LSP green maturity (Zailani et al., 2011).

Finally, environmental sustainability cannot ignore the reference
geographical area because related aspects, such as the land morpho-
logical characteristics, the urbanization degree, the population levels as
well as the pollution concentration, make the green problem more or
less urgent with a consequent impact on the LSP awareness. Most of the
existing works look at Scandinavian countries, such as Sweden and
Finland, which are traditionally keener than other countries to address
pollution problems (Abbasi and Nilsson, 2016; Isaksson and Huge-
Brodin, 2013; Jazairy and von Haartman, 2020; Sallnas and Huge-
Brodin, 2018). Very few contributions address countries with large
and polluted cities like Brazil or Malaysia (Ashfaq and Ismail, 2019;
Vieira et al., 2016) and a limited number of works focus on Continental
European countries, such as Germany or Italy (Huge-Brodin et al., 2020;
Jazairy, 2020). Nevertheless, Continental Europe suffers a lot from
traffic congestion and the associated pollution issues, also due to city
centers characterized by narrow streets and outdated infrastructures not
able to keep up with the increased urbanization and the consequent
growing people and material flows (Battista et al., 2016). Additionally,
in recent years, in countries such as for instance Italy, the interest in
sustainable logistics is increasing. Indeed, several associations are
attempting to promote the culture of sustainability, gather and
disseminate best practices for green logistics and environmental sus-
tainability. For example, different programs and methodologies, e.g.,
Lean and Green (Freight Leader Council, 2021) and SOS Log Trademark
(Assologistica, 2021), were launched in Italy to support logistics com-
panies in implementing green initiatives and certificating the obtained
results.

2.3. Drivers and barriers to the adoption of environmental sustainable
initiatives by LSPs

As Centobelli et al. (2017a) point out, the adoption of green initia-
tives by LSPs is becoming strategic to support companies and customers
pursuing environmental sustainability strategies. In fact, the selection of
the most appropriate LSP to establish sustainable alliances is key to
achieve a superior business value (Roy et al., 2020). Thus, given the
crucial role of these initiatives, some relevant aspects have to be care-
fully considered (Sureeyatanapas et al., 2018). In particular, it is
commonly recognized that, when deploying environmental sustain-
ability strategies, LSPs are focused on the enhancement of the environ-
mental performance, and thus the reduction of emissions, negative
externalities, and waste, while achieving cost savings. The latter, in
particular, stimulates LSPs to adopt green initiatives and practices, e.g.,
alternative fuel or vehicles, intermodal transportation, and routing
systems, to enable cost-savings related to fuel and resource consumption
(Froio and Bezerra, 2021; Tacken et al., 2014). Indeed, Tacken et al.
(2014) argue that the deployment of green initiatives that are both
ecological and cost-effective promotes environmental sustainability
strategies in the freight transportation sector.

In their systematic literature review, Centobelli et al. (2017b) iden-
tify a large quantity of drivers affecting the adoption of green initiatives
by LSPs. For example, the authors consider the impact on the company
image as well as the increase in profitability and the improvement of
competitiveness (Maas et al., 2014) due to the reputation for pro-
environment corporate behavior. In this direction, several papers in
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literature argue that the pressure by the different stakeholders in-
fluences the adoption of measures for the environmental sustainability
(Evangelista, 2014; Wong and Fryxell, 2004; Lieb and Lieb, 2010;
Jumadi and Zailani, 2010). In particular, market pressure is linked with
the firm size: large LSP companies tend to receive more intensive pres-
sure than small and medium ones (Sarjono et al., 2021).

According to a survey conducted by Evangelista (2014), green gov-
ernment support is one of the most influential drivers for facilitating
environmental sustainability of LSPs. The conducted study involves 54
companies operating in the logistics sector that have implemented
different kinds of innovative initiatives related to a more effective use of
vehicles, carrying out energy efficiency and recycling strategies, and
fostering environmental supply chain collaboration. Most of the com-
panies claim that the engagement of public authorities might effectively
support the development of environmentally friendly projects. This
outcome is also confirmed by a later study by Celik et al. (2016). By
adopting an approach based on the AHP methodology, their study
highlights the crucial role of governments, that through specific regu-
lations and dedicated agencies can work to promote sustainable
programs.

Aspects related to innovation and technology also play a key role in
the LSPs’ attitude toward sustainable logistics practices. Ehmke (2012)
defines the dilemma of urban freight transportation, consisting of being
innovative and competitive while limiting the environmental impact.
This is also confirmed by the study conducted by Zailani et al. (2011) in
Malaysia. The authors stated that one of the big challenges faced by the
logistics industry is creating a long-term sustainable society with the
least possible negative environmental impact. To achieve this goal,
integrating green innovation into logistics services becomes of para-
mount importance.

Ho and Lin (2012) point out that technological characteristics should
be considered when analyzing environmental issues. The authors
recognize compatibility, complexity, and the advantages of clean tech-
nologies as factors influencing their adoption within a sustainable
strategy. Again, government financial support and incentives can be
crucial to foster technological innovation, particularly for small and
medium sized LSPs.

Finally, again Ho and Lin (2012) demonstrate that organizational
capabilities and knowledge are important aspects to implement an
environmental sustainability strategy that is consistent with the existing
system where LSPs operate. In particular, the operational excellence,
together with a strong top management commitment, are relevant
drivers of environmental friendly logistics activities (Jazairy and von
Haartman, 2020; Laari et al., 2018).

Environmental sustainability is potentially able to make LSPs shift
from offering a commodity to providing a strategic service but cus-
tomers still do not consider ecology as a value added feature and are not
willing to pay more for it. Therefore, reliability, flexibility, and customer
service remain the strategic competitive levers. This is one of the most
noteworthy barriers to the adoption of environmental sustainable ini-
tiatives, followed by logistics industry fragmentation and regulation
heterogeneity. LSPs usually do not own transportation resources but
outsource the associated activities to very small organizations, thus it is
hard for them to establish and monitor green development programs
with such suppliers. Furthermore, environmental regulations are often
heterogeneous, not only among countries but also in different regions of
the same country. Additionally, they are changing rapidly so that LSPs
feel uncertain about their future requirements (Colicchia et al., 2013;
Nilsson et al., 2017).

2.4. Features of LSP business

There are many aspects that need to be considered when assessing
the features of LSP business. Some of them are more associated with
operational issues, others are more economics based, and other ones
more oriented to the environment. Among them, quality plays a crucial
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role. It is often intangible and difficult to measure (Wong et al., 2009),
because it is a lever for customer satisfaction and loyalty thanks to an
increase in company reputation (Phuong Vu et al., 2020), as well as it
allows to achieve higher shares of business (Liu et al., 2017). As already
mentioned before, aspects related to cost are also crucial. The delivery
cost traditionally has high priority in the selection of a LSP (Bask et al.,
2018). Similarly, LSPs pay attention to reduce transportation costs and
more in general the cost of pick-up and delivery services (Jazairy, 2020).
In addition, LSP deal with traffic jam and availability of parking lots
issues in their daily business, which are obstacles to prompt delivery
time and, in turn, to provide a satisfactory service to customers (Tsai and
Tiwasing, 2021). In fact, Lou et al. (2020) demonstrate that the shorter
the delivery time, the higher the demand for logistics services. Another
lever for increasing the competitive advantage is to pay attention to
service flexibility, especially when customers ask for changes between
the order placement and the order delivery (Giannikas and McFarlane,
2021).

The increased demand for goods mobility and the need for more
tailored deliveries in terms of execution time heavily affect the envi-
ronment through the consumption of fossil and natural resources,
greenhouse emissions, and congestion (Aschauer et al., 2015). However,
in recent years LSPs can transform environmental problems in business
opportunities by including sustainability issues in operations programs
as a lever for enhancing the competitiveness (Froio and Bezerra, 2021).
In this context, the literature points out several elements that should be
taken into account in order to facilitate sustainability in LSPs processes.
A starting point might be the implementation of sustainable practices by
the company management. In fact, environmental sustainability strate-
gies, exploiting recent enabling technologies and green practices (Cen-
tobelli et al., 2020), can even affect the entire supply chain (Mehmann
and Teuteberg, 2016). In addition, LSPs are more and more becoming
compliant to national and international policies that public authorities
worldwide are gradually introducing to promote more sustainable lo-
gistics practices (Zhang et al., 2020). The latter might be supported by
warehouse energy efficiency initiatives, that constitute a recent aspect
considered in depot design. In fact, over the years, the main issues taken
into account are the layout, the safety, and the space efficiency (yong
Park et al., 2018). Energy initiatives can be associated with different
aspects: for instance, low impact lighting systems (Shanmugam et al.,
2021), more efficient heating ventilation and air conditioning facilities
(Seifhashemi et al., 2018), and systems for saving energy in loading,
storing, and retrieving goods (yong Park et al., 2018). In this context,
promoting the reduction of the emissions related to warehouse processes
is crucial (Benjaafar et al., 2013). Such an objective might be achieved
by more efficient building facilities and via inventory management
strategies focused on emission reduction (Li and Hai, 2019). Perotti et al.
(2012) consider reverse logistics as a green practice for LSPs. It is based
on taking back products or packaging materials from customers for reuse
or recycling (Jazairy, 2020). LSPs are still not always fully aware of the
benefits of carrying out reverse logistics and they are often pushed by
customers to implement reverse strategies (Sureeyatanapas et al., 2018).
Reverse logistics is closely connected with green packaging. It is the
adoption of recyclable or reusable packaging, containers and of envi-
ronmental friendly materials instead of harmful ones (Jazairy, 2020). A
packaging might be also considered green in case of a reduction of the
material required for its production (Froio and Bezerra, 2021). There-
fore, the packaging can be seen as a pillar for enhancing green logistics
goals (Ashfaq and Ismail, 2019) and for improving environmental per-
formance (Kumar and Anbanandam, 2020).

The LSP business features resulting from the performed literature
review are summarized in Table 2 with a short description and the
related references.

The discussed literature reveals that LSP environmental sustain-
ability has been already widely debated under multiple dimensions.
Moreover, how shipper and carrier levels of green awareness match has
been extensively discussed in the last decade. However, most of the
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Table 2
Description of LSP business features.
Feature Description Reference
Quality Lever for customer satisfaction, Wong et al., 2009;
related to the reputation Phuong et al., 2020
Cost Cost of transportation, pick-up Bask et al., 2018
and delivery
Quickness of Time required to fulfill a Lou et al., 2020
Delivery delivery
Environmental Inclusion of sustainability in Froio and Bezerra, 2021
Sustainability operations issues
Flexibility Change in order placement and ~ Giannikas and

order delivery
Exploitation of innovative
technologies

Compliance with local,
national, and international
sustainable standards
Practices for reducing the
energy consumption

McFarlane, 2021

Implementation of Centobelli et al., 2020
Strategies

Alignment with

Public Policies

Zhang et al., 2020

Energy Efficient
Warehouses
Reduction of

Shanmugam et al., 2021;
Seifhashemi et al., 2018

Actions for reducing emissions  Li and Hai, 2019

Pollutants
Reverse Logistics Taking back products from Jazairy, 2020;
customers for reuse Sureeyatanapas et al.,
2018
Ecofriendly Reusable and recyclable Jazairy, 2020
Packaging packaging

scholars take a double perspective and compare the green awareness of
LSPs with the one of their customers, in order to understand how much
both the parties value environmental sustainability in logistics services.
Few contributions provide an in-depth investigation of the point of view
of LSPs only and study the environmental awareness of the different
company professional roles to give insights on how crucial they are in
promoting environmental sustainable logistics. In addition, case studies
about Continental European countries are still very scarce.

The present work contributes to advance such a research stream by
carrying out an empirical study aimed at understanding the perception
about environmental sustainability of LSPs operating in Italy. The au-
thors analyze the perspectives of the main company roles, together with
their availability to implement environmental friendly practices as an
integral part of the logistics services offered. The environmental
awareness is also investigated according to the company size.

3. Methodology

This research is conducted through the following steps.

Questionnaire construction: based on the literature review outcomes, a
survey questionnaire is developed in order to gather information and the
opinion of professionals in the field with regard to the different di-
mensions that represent the awareness of LSPs about sustainability is-
sues. A questionnaire pre-test, before its administration, is performed in
order to identify criticalities, such as those related to vocabulary, con-
sistency and ambiguity of questions, redundant questions, and any
relevant questions missing. Among the several methods to conduct a pre-
test, expert judgement is one of the most effective (Presser et al., 2004).
Therefore, the questionnaire is submitted to some professionals in the
fields of logistics and transportation service providers and then reviewed
and changed according to their comments.

Sample identification: the survey sample is constituted by 420 logistics
service providers operating in Italy. The decision to focus on the Italian
market is due to its peculiarity for logistics. In fact, urban streets are
often very narrow, especially in city centers, with consequent relevant
impacts on congestion, pollution, and public space occupancy (Arbolino
et al., 2017). The companies in the sample were selected from the AIDA
database (AIDA, 2021) that contains comprehensive information on
companies operating in Italy, by using the specific industry type code (i.
e., ATECO code), and from an Italian association of freight and logistics
leading companies.
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Questionnaire administration: the questionnaire was implemented by
means of Google Forms and subsequently administered by e-mail to the
sample companies. In particular, respondents received the link to the
questionnaire and entered their answers directly in the Google Forms
system, which automatically saved them. Responses were then down-
loaded from Google Forms and organized in an Excel spreadsheet in
order to create a manageable dataset for the analysis. The administra-
tion period extended over two months based on two separated waves,
namely the invitation to take part to the survey and the reminder. The
respondents were also asked to take part to a remote face to face
interview aimed at discussing and explaining the outcomes of the on line
survey. Three respondents accepted to be involved in this further part of
the study. Two of them were managers and the other one was an
employee in charge of dealing with the picking and the packaging op-
erations. These respondents work in small, medium, and large enter-
prises respectively. The interviews were one to one so that each
respondent could talk without any influences of the other ones. They
lasted about one hour and after a general overview of the results of the
whole survey, they were asked if they agreed with the outcomes and
then focusing on their specific answers why they gave that mark in order
to better understand the reasons behind the opinions.

Questionnaire results analysis and interpretation: this step is dis-
cussed in Section 4 and Section 5.

3.1. Questionnaire structure

The questionnaire, as reported in the Appendix, is structured into
four sections that seek to investigate how crucial the sustainability topic
is for the LSP business and the relationship with customers and other
partners.

The questionnaire asked for:

e Details about the respondents and their organization. In the first section,
some identifying information was collected (e.g., name and job title
of the respondent) to characterize each respondent.

e LSP sustainability evaluation criteria. After the demographic aspects,
respondents have been asked to rate the importance of different
evaluation criteria, including the environmental impact, together
with other more operation-oriented features that can be used to
assess the delivery service. For all the criteria, a Likert scale scoring
system is used, where 1 = Not Important, 2 = Moderately Important,
3 = Important, 4 = Very Important, 5 = Extremely Important. This
scale is commonly adopted in survey research in order to assess
questionnaire answers (Mangano et al., 2021).

By focusing on sustainability, a set of questions has been designed to
investigate the importance levels of different features to assess and
reduce the environmental impact. Again, by means of a Likert scale, the
respondents provide their level of agreement or disagreement to a list of
parameters developed by the authors based on the literature review
discussed in Section 2. The investigated features are:

- Quality.

- Cost.

- Quickness of Delivery.

- Flexibility.

- Definition and implementation of strategies by the top management.

- Compliance with national and international regulations on envi-
ronmental sustainability.

- Energy efficiency of warehouses.

- Reduction of pollutants.

- Reverse logistics.

- Use of eco-friendly packaging.

In addition, two sections were aimed at investigating the level of
interest of respondents’ customers about the sustainability issue and at
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understanding the most important aspects of LSPs business and finally
respondents were asked their availability in sharing data and informa-
tion about their business operations impact on the environment.

Finally, as soon as respondents complete the questionnaire, the re-
sults are collected and sent to the authors of this paper for statistical
analysis. The survey results are analyzed using the Kruskal-Wallis test
(Kruskal and Wallis, 1952). This non-parametric procedure has been
selected to support the statistical analysis for three main reasons: (i) data
is not normally distributed (Mahoney and Magel, 1996); (ii) data size is
small (Kitchen, 2009); (iii) the Likert scale used to collect some answers
is ordinal, it means that it is not possible to guarantee the same distance
between scores (Panchal et al., 2020). Other statistical approaches such
as the Analysis of Variance (ANOVA) cannot be applied here because
they require normally distributed data (Tabachnick and Fidell, 2019).

A brief overview of the Kruskal-Wallis test is provided in the
remainder of this section. The test evaluates whether two or more
samples are from the same distribution.

Let k be the number of samples under investigation, each of them
contains a set of values such that N is the total number of values in all the
samples. Let n; and r; be the number of values and the rank among all the
observations in the i-th sample respectively. 7; is the median value of
each sample i and 7 the median of all the samples.

The value of the test H is expressed as follows:

Ef:l”i(r_i - 7)2

Ef:lz:h:l (ry = 7)2

The null hypothesis H, is that all the k samples come from the same
distribution, and thus, the population medians are all equal. If the test
returns a p —value lower than 5 %, it indicates a strong evidence against
the null hypothesis. This means that the null hypothesis is rejected in
favor of the alternative hypothesis Hi, i.e., there is a significant differ-
ence among the samples under study, that will be accepted instead.

H=N-1) €})

4. Analysis of results

The survey achieved 94 responses. According to the classification
provided by the European Commission based on staff headcount and the
total turnover of balance sheet (European Commission, 2003), about 60
% of the respondents are from small and medium enterprises, while the
remaining part is composed of large companies.

The respondents represent the following stakeholder groups:

e Corporate executives in charge of creating long-term strategies for
the company/department.

e Managers and supervisors responsible for making significant de-
cisions and commitments to achieve the strategies established by the
executives.

e Operators in charge of executing logistics activities.

This classification allows to understand the different perception
about sustainability within the same logistics company.

About 38 % of respondents are in charge of operations, 19 % are
executives, while the most of them (57 %) are managers.

Respondents are asked for their level of implementation of such
measures, both in terms of time and solutions.

e Customer relationships. This section includes a number of questions to
assess the level of interest of customers about green services and
solutions. Thus, the respondents are asked to rate the percentage of
their customers that demand sustainable solutions and how
frequently they request information on the environmental impact.
Most of the respondents claim that less than 20 % of their customers
require sustainable practices in LSP operations. In addition, nearly
70 % of the respondents declare that some of their customers are
interested in the development of green initiatives. This result is quite



M. Rosano et al.

relevant, as it demonstrates that there is still a scarce awareness on
the environmental impacts of logistics operations. At the same time,
the present outcome indicates that there are a lot of opportunities for
enhancing sustainability in the logistics arena. However, sustain-
ability comes at a cost. Thus, the respondents are asked to estimate
the extra price they charge for providing a sustainable service, as
well as the willingness of their customers to pay for obtaining de-
liveries with a low environmental impact.

Partnership. Given the emerging need for collaboration between LSPs
and integrated logistics platforms, the respondents are asked to
provide the three most important service characteristics that are
crucial in their partnerships, selecting them among the following
ones: i) service quality; ii) environmental sustainability; iii) quick-
ness of delivery; iv) flexibility; v) cost. Most of the LSPs (37 %) claim
that they might be selected by potential partners for the quality of
their services. Then, 20 % of the respondents state that their atten-
tion to environmental and sustainability issues would be the main
reason why partners should rely on them. Only 5 % of the surveyed
LSPs emphasize the role of low service prices in establishing
partnerships.

Additionally, LSPs were asked about their availability to share data
and information on the provided services and the associated sustain-
ability. It is worth noting that an important result that might support
future collaborations in order to achieve sustainability is the strong
willingness of LSPs (66 % of the respondents) to share this kind of in-
formation (e.g., type of fleet vehicles, speed, fuel consumption, load).
The remaining part, about 38 % of the respondents are not available to
share their data. This outcome can be justified by the generally low
willingness of logistics operators to share data with external organiza-
tions, although all the companies are aware about the importance of
data security, as emerged in the survey conducted by 5G-LOGINNOV,
2021 (5G-LOGINNOV, 2021).

4.1. LSP customers’ environmental awareness

As previously mentioned, the respondents are asked to evaluate the
attention that their customers give to the environmental sustainability
issue. In particular, it is investigated if the respondents’ customers
require sustainable operations practices. The results dramatically reveal
that more than 60 % of the surveyed companies have customers not
interested at all in sustainability. Less than 30 % have between 25 % and
50 % of customers more aware about the relevance of sustainability.
Only 11 % of the respondents declare that most of their customers are
concerned with the environmental programs developed by LSPs. Simi-
larly, 50 % of the respondents state that 50 % of their customers have
never asked information about the environmental impacts of LSPs’ ac-
tivities. 36 % of the companies in the sample receive requests for envi-
ronmental information sometimes or rarely and only 12 % often have to
provide their customers with information about sustainability.

Such an outcome is corroborated by the fact that most of the green
actions that have been implemented by the surveyed LSPs for more than
one year are related to the compliance with national and international
environmental regulations. Therefore, companies seem still mostly
pushed by policy makers in the development of green programs. Envi-
ronmental sustainability is scarcely addressed by LSPs because it is still
not enough considered as important by customers. This means that it is
not often taken into account as a criterion in the selection for the pro-
vider of logistics services (Abbasi and Nilsson, 2016). Thus, LSPs are less
willing to include sustainability in their portfolio strategy as it is not
seen as a lever for competitive advantage for their customers, that are
still more focused on service level and costs. In other words, since
implementing environmental sustainability policies is not considered as
an added value by customers (Nilsson et al., 2017), LSPs do not perceive
green strategies as crucial to excel over their competitors and increase
their market share. For such a reason, they prefer to put their efforts in
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maximizing the service level while containing costs, rather than in
minimizing the associated environmental impact. As a consequence, the
environmental compliance is more considered as a “duty” by LSPs, in
order to observe the requirements by national and international regu-
lations, since the beneficial effects of sustainability strategies on busi-
ness performance appear limited (Bask et al., 2018; Evangelista et al.,
2017). In the next future, partnerships between customers and LSPs
might facilitate a wider implementation of green initiatives (Huge-
Brodin et al., 2020).

In the following sections, the results obtained by carrying out the
Kruskal-Wallis test according to the size of the company and the role of
respondents are presented.

4.2. LSP environmental awareness and company size

Table 3 shows the results obtained by carrying out the Kruskal-Wallis
test according to the size of the company. For every aspect taken into
account, the median of every group is reported, together with the p-
value associated with the single completed test. The results highlight a
significant difference related to the adoption of energy efficient ware-
houses, reverse logistics practices, and ecofriendly packaging. For the
three investigated aspects, the medium sized companies report a lower
median compared with the small and the large ones. The reason might
be the fact that medium companies still consider sustainability as a
formal commitment and not as an opportunity. According to the out-
comes of the performed interviews, medium sized LSPs are not so
interested in improving their market position through the proactive
adoption of environmental sustainable practices regarding warehouse
buildings or reverse logistics because it might be quite expensive and,
also, they deem not to be in an extreme need to enlarge their business
size. On the contrary, results of small organizations prove their high
interest in sustainability. This might reflect a higher awareness about the
challenges that they will have to face in the next future, together with
the willingness to increase their reputation and to acquire new cus-
tomers that are more and more requiring green certifications for the
logistics services. As a matter of fact, large LSPs often outsource trans-
portation operations to small providers that are called to demonstrate to
pursue sustainable practices in their business (Lou et al., 2020). The
representative of small LSP companies participating to the interviews
explained such a result by pointing out how relevant environmental
sustainability is nowadays for their business growth, given the signifi-
cant environmental impact of logistics and transportation activities and
the increasing attention to optimizing the use of the natural resources
available at a global level. Furthermore, large LSPs are highly aware of
the relevance of environmental sustainability. As emerged from the in-
terviews, this is due to the fact that large LSP companies can rely on
more human and financial resources than small and medium logistics
providers, which gives them the opportunity to put more efforts and
money not only in optimizing the operational and economic aspects of
their service but also in addressing other related issues, including the
environmental one. Dealing with the side aspects of the logistics service

Table 3

Kruskal-Wallis test for Company Size.
Company Size Small Medium Large Kruskal
Investigated Feature
Quality 4 4 4 0,425
Cost 4 3 4 0,385
Quickness of Delivery 4 5 4 0.358
Environmental Sustainability 3,5 4 4 0,229
Flexibility 4 4 4 0,682
Implementation of Strategies 4 3 4 0,205
Alignment with Public Policies 4 4 4 0,115
Energy Efficient Warehouses 4 3 4 0,001
Reduction of Pollutants 5 5 4 0,419
Reverse Logistics 4 3 3,5 0
Ecofriendly Packaging 4 3 4,5 0,001
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is also allowed by the fact that a larger number of human resources
brings heterogeneous skills to the company. This in turn leads to a more
comprehensive knowledge and a higher sensitivity towards the different
impacts of freight transportation, as well as to the availability of the
right approaches to tackle such impacts. Also, large LSPs are usually
compliant with the requirements of international certifications, which
force them to take into account the environmental sustainability of their
activities. As a matter of fact, out of the companies taking part to the
questionnaire follow-up, just large ones are already implementing
photovoltaic modules in their warehouses and ecofriendly packaging,
which require significant investments, although the economic public
incentives that many country may correspond, and not all the customers
are willing to pay for them. Finally, the different median values reported
for energy efficient warehouses, reverse logistics, and ecofriendly
packaging might be due to the fact that these aspects have recently come
to the fore as key issues for establishing environmental friendly logistics
operations (Kumar and Anbanandam, 2020). The performed interviews
revealed that not all the LSPs have already developed a deep knowledge
and consideration of them because they are still more focused on the
environmental effects of the transportation activities they perform, e.g.
CO; emissions, rather than the impacts of other tasks associated to the
logistics service. The interviewed companies declared to pay close
attention to the compliance with national and international environ-
mental regulations to reduce pollutants, especially related to trans-
portation activities, supporting the evidence about the still prominent
role of regulations to foster green initiatives by logistics operators.

4.3. LSP environmental awareness and company role

The results of the Kruskal-Wallis test carried out according to the
company role are presented in Table 4.

In general terms, the three investigated roles show a relevant
attention to the environmental aspects of the business. Quality is an
important aspect to be taken into account for all of them. The follow-up
interviews explained such an evidence with the willingness to provide
customers with the best possible service level, regardless the company
size and the role of the personnel taking part to this survey. Respondents
more in charge of dealing with the operations processes view the
quickness of delivery as a key feature. This might be due to the fact that
they are more involved in daily processes carried out for filling the or-
ders respecting the expected lead time. As explained by the interviewed
representatives, on time delivery is one of the parameters often adopted
by LSPs to assess the performance of operations professionals. On the
contrary, from a strategic point of view, the quickness of delivery is not
recognized by managers and executives so important because, again
according to the representatives participating to the follow-up, top
quality is able to secure LSPs higher returns than the delivery speed. Due
to the already mentioned high attention to the environmental impacts of
transportation activities, operations personnel consider the reduction of

Table 4
Kruskal-Wallis test for Company Role.
Company Role Executive  Manager  Operations  Kruskal
Investigated Feature
Quality 4 4 4 0,677
Cost 4 4 4 0,814
Quickness of Delivery 4 3,5 45 0.008
Environmental 3 5 4 0,435
Sustainability
Flexibility 4 3 4 0,104
Implementation of Strategies 4 4 4 0,604
Alignment with Public 4 4 4 0,136
Policies
Energy Efficient Warehouses 3,5 4 4 0,224
Reduction of Pollutants 4,5 4 5 0.011
Reverse Logistics 4 3 4 0,045
Ecofriendly Packaging 4 4 4 0,507
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pollutants crucial for increasing sustainability. Similarly, the adoption of
ecofriendly packaging is viewed as an important element for the
enhancement of sustainability. Moreover, according to managers,
reverse logistics is seen not so relevant to improve sustainability
compared with the other two professional categories included in the
study. This because managers tend to give more importance to the
strategic levers they can rely on to improve the service, such as quality or
implementation of green policies. In such a context, managers can be
seen as crucial for enforcing green initiatives in an organization
(Isaksson and Huge-Brodin, 2013), in the sense that they might promote
networking among companies, academia, and other stakeholders. In
addition, if managers are not interested in environmental management,
they are not likely to encourage employees to undertake and follow
green initiatives (Seroka-Stolka, 2016).

These results demonstrate that there can be different perceptions
between professionals more directly in charge of operations processes
and the other ones. In particular, the professionals involved in daily
operations have a direct experience of the effects of both the aspects
related to strategy, like for instance quality, cost, and flexibility, and the
environmental issues associated with the execution of logistics tasks, as
the adoption of ecofriendly packaging or the level of polluting emissions
produced by transportation activities. As the authors could conclude
from the interviews, this is because the operational staff is the one more
in contact with customers benefitting from the logistics service and can
more directly observe, also through the received complaints, how the
delivery of damaged goods or a poor ability to meet the requested ser-
vice time windows negatively affect them. Similarly, operations pro-
fessionals, who are involved in managing the vehicle fleet and the on-
field activities day by day, can clearly perceive how a high level of
CO2 emissions worsens the environment where they work. For example,
they are directly aware of the age of the used vans and of the associated
CO2 emission levels or of the air quality in the urban areas served. For
such reasons, operations professionals grade as highly important all the
business features addressed in the present study. Conversely, executives
and managers view as prevalent only the aspects they are traditionally
more strategic in nature, considering the investigated operational fea-
tures playing a less key role, although not negligible. This difference in
the perceptions of executive and managers on the one hand and of op-
erations professionals on the other hand is witnessed by the statistically
different median values related to reduction of pollutants and reverse
logistics, which are regarded as important by the former two groups but
as crucial by the latter category.

5. Discussion and conclusions

The present research proposes the results of a questionnaire survey
carried out among LSPs operating in the Italian market. The objective of
the study is to evaluate the perception and the level of awareness of the
professionals about sustainability practices that can be implemented. In
fact, only few LSPs have included structured sustainable programs in
their mission (Abbasi and Nilsson, 2016). At the same time, the already
quite developed academic research on LSP environmental sustainability
lacks studies specifically focused on how the LSP structure and organi-
zation affect their awareness. In particular, few contributions address
the heterogenous degrees of environmental awareness by different
professional roles in small, medium, and large LSP companies. Also, the
geographical outlook of the existing literature works is fragmented since
a very limited number of contributions investigate the green awareness
of LSPs operating in Continental Europe (Jazairy, 2020), an area more
and more affected by traffic congestion and pollution problems.

The outcomes of the present study reveal that there is a general high
consideration of the environmental issues among the freight carriers of
the sample. However, several significant relationships come up through
the Kruskal-Wallis test. The attention of medium organizations is lower
compared with small and large ones, highlighting that there are still
margins for promoting environmental processes, especially for the
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adoption of more sustainable warehouses and reverse logistics practices.
This latter aspect is quite relevant in the nowadays e-commerce society
wherein a lot of on-line purchases are returned. The phenomenon is so
frequent that processing returned products requires a great deal of extra
reverse logistics costs (Ren et al., 2021). On the contrary, the service
quality provided to customers is always considered as fundamental. This
might depend on the higher service level that customers are requiring
for logistics services (Jap et al., 2021). Another interesting result is the
different perception of the key aspects of LSP environmental sustain-
ability by managers, executives, and operations professionals. While all
of them give a medium to high importance to green logistics, the oper-
ations professionals tend not to neglect any facet of the environmental
sustainability, both strategic and operational ones. In fact, they are
involved in day by day executing activities and can appreciate the effects
of both high-level strategies and on the field practices to improve sus-
tainability. For the same reasons they claim to be more focused on
completing deliveries in a short time so that to be aligned with the ex-
pected order lead times (Hsieh and Zhang, 2022). On the contrary,
managers and executives pay more attention to those business features
that can drive future general strategies for both the industry and each
single company.

This work originates several theoretical and practical implications.
From a theoretical point of view, the present study enlarges the body of
knowledge in the field of the evaluation of sustainability in logistics
processes. In fact, this research is aimed at developing a systematic
picture of the level of awareness and the degree of importance LSPs give
to the logistics environmental sustainability topic by taking into account
the most relevant LSP business features. In such a way, the present work
might inspire studies on the levers to increase the LSP environmental
awareness according to the perceptions of different company staff roles
about the green deal as well as the organizational size. Such studies
might be also beneficial to pave the way for future research streams
about the interconnection between environmental sustainability and the
recent technological advances in the logistics field. Furthermore, the
reference geographical area of this contribution sheds lights on the need
for assessing the current level of LSP environmental awareness and
proposing approaches to increase it in Continental European countries.
Finally, this work, by presenting a structured questionnaire survey as an
empirical methodology, proposes a quite well established approach for
assessing the environmental awareness of logistics operators. Indeed, a
relevant number of literature contributions deal with this issue by
exploiting the multiple case study approach (Abbasi and Nilsson, 2016;
Jazairy, 2020).

From a practical point of view, the proposed study might support
LSPs in identifying the most appropriate strategies for a more effective
achievement of sustainability. In fact, it provides a comprehensive list of
green practices that might be adopted by LSPs and, through a well-
established empirical method, these practices are assessed by pro-
fessionals. In addition, the results of the empirical analysis can suggest
companies the levers to be focused on to promote and advance the green
awareness in their organizations. In fact, they provide a ranking of
business features according to their importance for each company size.
Thus, LSPs can know what kind of green interventions are likely to be
most successful in their firms and how they compare with traditional
cost, quality, and time strategies. A similar classification is provided
according to the company role: here LSPs can get an idea about the
commitment of which professionals should be secured in order to
establish environmental sustainable actions. In this way, the green
awareness is expected to be more diffused in LSP business. Such an
aspect has been acquiring particular relevance considering the impor-
tance of logistics processes with the recent dramatic increase of e-
commerce purchases and demand for last mile processes. At the same
time, public policy makers might exploit this study for a more precise
design of strategies to promote environmental friendly programs. In
particular, by observing the importance of the different business features
resulting from the present work, public decision-makers could more
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easily identify the operational areas towards orienting the development
of new policies, according to the size of their target companies and the
relevance these are expected to give to the green practices public
decision-makers are planning to stimulate. Also, the results of this
analysis might help public policy makers to understand the professional
roles they should rely on to promote environmental responsibility by
LSPs through specific practices.

Future research might be addressed to include a larger sample of
companies in the survey, with the aim of consolidating the achievements
of this preliminary contribution. In addition, the outcomes of the study
related to the Italian market might be compared with the level of LSP
green awareness in other both European and international countries.
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