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Climate change has been a concern for the world, and transportation, espe-
cially freight transport, is considered one of the major causes of climate change
due to the use of fossil fuels, which cause greenhouse gas emissions and the
production of pollutants.

The aim of this thesis was to analyse the existing sustainable practices imple-
mented by logistics service providers (LSP), including the role of European
Union regulations and standards in endorsing and implementing sustainable
transportation. The purpose was to understand what was already implemented
by transport organisations. The thesis also looked at how the variety of industry
equipment affects delivery operations and how these factors are similar and
different from one another. Factors like material handling systems, packaging
materials, route optimisation, and transport equipment were evaluated. Finally,
this thesis examined the reasons for the readiness and reluctance of stake-
holders to implement sustainable delivery practices in their operations.

This thesis is built on a literature study and qualitative research. The literature
study was derived from existing data, while the qualitative data was obtained
through a survey and interview. Survey questions were created on a Google
Form, and the link was sent to the logistics service provider by email. Inter-
views were conducted through teams and WhatsApp, and the questions asked
were the same as the survey questions. The questions posed in the survey
and interviews examined the current sustainable delivery methods that LSPs
now use, the variables affecting the delivery of various industry equipment, the
factors that encouraged the stakeholders to embrace these sustainable meth-
ods, and the challenges faced by stakeholders in implementing these prac-
tices.

The conclusion derived showed that the respondents have implemented the
existing sustainable delivery practices in their business operations. The varia-
bles affecting the delivery of various industry equipment, such as streamlining
material handling processes and the use of sustainable packaging, were not
implemented in their delivery operations, but route optimisation was a factor
adopted by LSPs. The motivation behind adopting sustainable practices in-
cluded corporate social responsibility, brand loyalty, reputation, competitive
advantage and concern for climate change.

Keywords: sustainable transport, industry equipment, logistics service pro-
vider, green transport, route optimization.
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1 INTRODUCTION

In recent times, there has been a strong awareness of sustainability. We see
a lot of business organisations promoting sustainability awareness and adopt-
ing green practices. For instance, the airlines encourage their passengers to
add a euro or two to promote the use of green fuel. Other organisations pro-
mote the use of sustainable packaging, encourage recycling, reduce waste, or
improve energy consumption. Even consumers are not left out. They encour-
age businesses to implement sustainability in their business processes and in
the creation of the goods and services they advertise. Transport is regarded
as the bloodline of any country, and as crucial and advantageous as transport
is, it also comes with great disadvantages, and these disadvantages are re-
lated to climate change and pollution. The use of industry equipment cuts
across all industries in the world, and it plays a role in the production of goods
and services, the creation of jobs, the development of infrastructure, sustaina-

bility, and the country.

This study aims to assess the sustainable practices adopted in the delivery of
industrial equipment across Europe by first examining sustainable practices
currently implemented, then investigating if there are similarities and differ-
ences in the delivery of diverse industrial equipment in the areas of packaging
material and the type of mode suitable for delivery. Lastly, to evaluate and
understand the readiness or reluctance of stakeholders to implement sustain-
ability in their business operations. The European Union and other institutions
have been vocal about implementing sustainability, setting targets to reduce
greenhouse gas emissions, and promoting green initiatives. This study will pre-
sent a detailed assessment of sustainable industry delivery operations in Eu-
rope through the use of qualitative surveys and interviews. The findings will
offer valuable insights that can help improve sustainable operations and pro-

mote a greener future.



2 PURPOSE OF THE PROJECT

2.1 Limitation and Ethical Concerns

There are limitation and ethical concerns that hinder the evaluation of sustain-
able practices in the delivery of industry equipment in Europe. These concerns

can be seen below:

2.1.1 Data Availability

To be able to make a proper and accurate analysis of sustainable practices in
the delivery of industry equipment, the quantity and quality of data is consid-
ered as a critical factor. Data is collected through survey, interviews, and ques-
tionnaires. The fundamental requirement for transport planning and decision
making is obtaining accurate, comprehensive, reliable, and updated data. A
primary obstacle encountered during data collection is maintaining consistency
and comparability among the diverse databases utilized. It is more difficult to
obtain accurate data or get effective result when data is unavailable or incom-
plete, or when information and figures are scattered among multiple databases
or sources (Moschovou et al., n.d., p. 2). Issues with the availability of reliable
data also make it more difficult to carry out a reliable quantitative assessment
for the goal of implementing sustainable policy (Kaszubowski, 2019, p. 9).

2.1.2 Stakeholder's Participation

Key stakeholders in the industry may be unwilling to anticipate or prioritize
sustainable practices in their supply chain operations. The scope and depth of
study may be affected when transport organisations and operators of private
fleet are not motivated to provide researchers with their data. The inability to
obtain comprehensive data results in assumptions and hypotheses, which re-
duces the likelihood of obtaining plausible models (Moschovou et al., n.d., p.
3).



All stakeholders, including cargo owners, infrastructure operators, supply
chain operators, transportation operators, industry equipment manufacturers,
warehouse operators, and industries need to be taken into account, including

their agendas and objectives (Shah et al., 2021).

In 2017, a study was conducted at the Technical University of Denmark re-
garding the involvement of stakeholders in supporting sustainable transport
appraisals. The result of the study demonstrates how increasing stakeholder
involvement in decision-making processes related to transportation plans can
enhance decision-making while also advancing more sustainable growth in the
field of transportation planning (Barfod, 2018, p. 1053). Additionally, there are
barriers that restrict a stakeholder from participating in sharing freight transport
data. One of these barriers is the legal barrier and these are laws that prohibits
a stakeholder from sharing company data. Another is the resource barrier, and
this means there is lack of resources and funding. The rest are competition
barriers by private companies and institutional barriers between various public

organisation (Moschovou et al., n.d., p. 2).

2.1.3 Sustainable Transport Indicator

There are a lot of factors under sustainable transport indicator that can bring
about limitation. One of the factors is a comprehensive sustainable transport
indicator. This covers a variety of impacts and considers economic, social, and
environmental factors when evaluating the degree of sustainability. Litman and
Burwell (2006) claim that the primary determinants used to assess sustaina-
bility in transportation are measured by the economy, environment, climate ef-

ficacy, and effectiveness of transportation system (Rotimi, 2023, p. 181).

The environmental factors considered are climate change emissions, which
measure the per capita fossil fuel consumption and emissions of CO2, other
air pollution such as conventional air pollutants, noise pollution, water pollution,
land use impact, habitant protection, and resource efficiency (Litman & Bur-
well, 2006, p. 338). Another factor to be considered is the overlapping indicator



issue. Some of these indicators overlap. For example, measuring the energy
efficiency and vehicle fuel efficiency may overlap because they are closely re-
lated. Another example is measuring transportation carbon footprint and
greenhouse gas emissions. Another aspect to consider is the limited data. Cer-
tain indicators call for data that could be challenging to obtain or analyse. This
is why it is vital to take in to account the cost of data collection and the ease of
use before selecting indicators. On the other hand, choosing indicators solely
based on data accessibility runs the risk of undervaluing and ignoring some
crucial goals (Litman & Burwell, 2006, p. 338).

For example, electric vehicles are often regarded as a more sustainable option
than fuel vehicles. Electric vehicles are known to reduce air pollution, but they
introduce other issues such as thermal pollution, and high cost of electricity.

2.2 Ethical Concerns

Issues regarding ethical concerns arise in research due to the interactions be-
tween the researcher and the participants. Given the nature of qualitative re-
search, ethical challenges can occur due to anonymity, confidentiality, and
granted permission. These ethical concerns are addressed below:

2.2.1 Relationship between Researcher and Interview Participants

A variety of ethical issues might arise from the closeness and relationship that
develops between the researchers and participants in qualitative studies.
Qualitative researchers must balance issues including maintaining privacy,
fostering candid and transparent communication, and refraining from deceit.
Ethical conflicting circumstances may occur if the researcher engages the par-
ticipant with controversial issues and chooses a different methodological ap-
proach (Sanjari et al., 2014, p. 3).



2.2.2 Privacy and Confidentiality

When collecting data from participants especially regarding business opera-
tions, the researcher must uphold privacy and confidentiality. There is less re-
liance on private data access. Due to financial concerns, private companies in
the freight value chain are hesitant to divulge information (Sakhrani Vivek et
al., 2017, p. 2).

2.3 Conceptual Framework

Transportation is considered effective when passengers and the ideal quantity
of raw materials, semi-finished materials, and finished materials are moved
from a point of origin to a point of destination using various modes of transpor-
tation such as rail, air, road, water, and pipelines. Freight transportation fo-
cuses on transporting all forms of materials and cargo, which has a significant
impact on the wellbeing of a country as well as the social, economic, and en-
vironmental aspects of the country. As a result, freight transportation plays a
major role in the development of a country. Additionally, it has long-term neg-
ative effects on sustainability, such as increased air pollution, noise pollution,
greenhouse gas emissions, traffic jams, and accidents. Approximately 80-90
percent of carbon emissions are derived from freight transportation (Soti et al.,
2023, p. 1).

In Europe, freight transport accounts for a sizable portion of all transport activ-
ities. According to data from 2020, the EU transports more than 50% of its
freight by road, which significantly increases greenhouse gas emissions. Ac-
cording to Eurostat, in 2022, total EU road freight transportation was estimated
to be more than 13.6 billion tonnes and 1920 billion tonne kilometers (Road
Freight Transport Statistics - Statistics Explained, 2023).

In 2021, road travel accounted for nearly one-quarter (24.6 percent) of freight
transport performance in the EU, while maritime transport accounted for over
two-thirds (67.9%) (Freight Transport Statistics - Modal Split - Statistics Ex-
plained, 2023).
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Freight transportation is mostly related to the use of fossil fuels, and it has
made it one of the biggest sources of emissions, which has a significant detri-
mental impact on health issues, climate change, and the quality of the air (Mos-
chovou et al.,, n.d., p. 2). This is one of the major reasons why transport oper-
ations must embrace sustainability. Embracing sustainable practices in supply
chain management improves supply chain efficiency and increases economic,
social, and environmental benefits. Research has shown that sustainable
transportation will have a positive impact on reducing resource depletion, traf-
fic congestion, and environmental pollution. Incorporating sustainability in sup-
ply chains offers a competitive advantage to organisations by enhancing brand
image, boosting economic performance, and improving efficiency and the local
community (Shekarian et al., 2023, p. 2).

According to Rodrigue, sustainable transportation is defined as the ability to
serve society's transportation demands in a way that harms the environment
the least and doesn't affect present or future generations' mobility needs (Ro-
drigue, 2020). This thesis seeks to do a couple of things, and the first is to
evaluate the current sustainable practices in the delivery of industry equipment
in Europe. Transport organisations that are responsible for delivery industry
equipment are usually referred to as logistics service providers (LSPs). These
providers are known as organisations that offers service management in the
movement of goods and materials from a point of origin to the customer’s des-
tination point. They primarily manage delivery, warehousing, labelling, and
packaging for shipments (Tran et al., 2019, p. 416). All modes of transportation
can be utilized in delivering industry equipment to Europe. Transportation com-
panies and logistics managers consider a lot of factors when choosing a
transport mode; they consider the size and weight of the industry equipment,
the distance to be traveled, time constraints, and any unique handling require-

ments.

Environmental sustainability has become a serious source of concern to both
scholars and authorities. Over the years, the government has made laws and
regulation regarding implementing sustainability in transportation. Organiza-
tions are now obligated by a regulatory government body to take action against
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environmental damage and to increase their support for environmental protec-
tion. Additionally, brand owners have made efforts to cut unnecessary waste
and emissions throughout their entire supply chain including upstream (suppli-
ers) and downstream (distributors and customers) bodies. When sustainability
and ecofriendly measures are executed in the supply chain operations, it re-
sults to an improved customer service, better environment, and boosts com-
petitiveness which ultimately results in profitability for companies (Tran et al.,
2019, p. 418).

Few decades ago, logistics service providers (LSP) have made significant ad-
vancements in developing and adopting green logistics in their supply chain
operations, and this was due to the recent adoption of new technology into the
control system. The integration of this technology made it possible for logistics
firm to choose the most effective and efficient transportation mode and route.
This technology also made it possible to calculate CO2 emissions on operating
cars on the road. Furthermore, logistics providers have changed their supply
chain structural design to integrate green solutions, including the logistics func-
tions which facilitates the effectiveness of management tactics (Tran et al.,
2019, p. 421).

A study was carried out on DHL to evaluate how sustainable their operations
are, and it was discovered that in 2017, DHL created an Environmental pro-
tection program called GoGreen logistics solutions. This program was geared
towards improving fuel efficiency and reducing air and noise pollution. DHL is
working tireless to ensure that by 2025, they have reduced emissions by 50%
in any transport related activities and the remaining 50% in 2050. This means
that by 2050, DHL should be able to achieve zero net carbon emissions by
working on four aspects and these are local emissions, global emissions,

green solutions, and employee engagement (Tran et al., 2019, p. 425).

The trucks and tractors used to transport heavy goods and materials from the
port to the destination are usually regarded as heavy-duty vehicles. Heavy
Duty Vehicle (HDV) categories are normally determined by the gross vehicle
weight rating, which is based on the truck's maximum loaded weight (GVWR)
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(Saidani et al., 2018, p. 3) which is usually over 3,5 tons maximum permissible
gross weight.

According to the European Environment Agency, the transportation sector in
the European Union is responsible for one-third of energy consumption.
Heavy-duty vehicles make use of diesel, and they are frequently used when
transporting industry equipment, which makes them one of the largest contrib-
utors to emissions amongst the other modes of transportation (Zidtkowski et
al.,, 2022, p. 2). The use of Heavy-Duty Vehicles pollutes the environment
greatly, especially when it comes to greenhouse gas emissions, which can be
decreased by encouraging sustainability. For instance, heavy-duty vehicle can
have positive impact if they can be designed in a way that it uses less energy
and other resources (Saidani et al., 2018).

The trucks used for transporting Industry equipment in DHL has met the stand-
ard of Euro 6 and Euro 5 +EEV (Tran et al., 2019, p. 428). The European Union
imposed some standards to regulate the emission of new vehicles and these
standards are Euro 6, Euro 5 and EEV which means enhanced environmen-
tally friendly vehicle. Euro VI standards for heavy duty truck (HDV) are more
aggressive and stricter because the great majority of HDVs in Europe uses
diesel engines power. Euro VI standards address hydrocarbons (HC), particu-
late matter (PM), and NOx, limit value for NH3 emissions, and a solid particle
number (PN) limit for the first time (Grigoratos et al., 2019, p. 348).

Another current sustainable practice in delivery industry equipment is the use
of rail transportation. A survey was done in Russia in 2014, and it was discov-
ered that there was a steady increase in freight turnover and a discernible rise
in the amount of freight shipment utilizing rail transportation and this was be-
cause Russian Railways is actively involved in environmental protection initia-
tives and effectively used the notion of green logistics to attract new custom-
ers. The environmental protection initiatives include noise protection, protec-
tion of atmospheric air, and use and protection of water resources (Kiriliuk et
al., 2021, p. 186). Another sustainable logistics operation is the European rail-

way sector, Deutsche Bahn Schenker Rail, a German carrier, was the first to
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provide a mode of freight transportation that eliminates carbon dioxide emis-
sions (Kiriliuk et al., 2021, p. 186).

Another issue this thesis seeks to address is to discover if sustainable prac-
tices for equipment delivery vary across different industries, considering the
diversity of industry equipment and their specific logistics requirements. In
other words, | seek to evaluate whether sustainable practices used for the de-
livery of diverse industry equipment across different industries are similar or

different in operation. Industry equipment varies from one sector to another.

In the medical sector, industry equipment includes medical gas systems, im-
plantable devices, x-ray film processors, CT scanners, portable suction
pumps, and ventilators (Binseng et al., 2006). In the food sector, industry
equipment includes, but is not limited to, the following: food processors, pack-
aging machines, conveyers, cooling machines, dispensers, and slicing ma-
chines (Aarnisalo et al., 2006). In the construction industry, equipment like a
dozer, loader, clamshell equipment, and excavator (Schaufelberger & Migliac-
cio, 2019, p. 3).

In the automotive industry, industry equipment is used for manufacturing all
types of vehicles, including conveyor belts, which are used to move large parts
and components around the factory; robots, which are used for various activi-
ties such as welding, assembling parts, and painting cars; CNC machines,
which are used to cut metal parts to exact specifications; jig welders, which are
used to hold parts in position as they are welded; and engine machining sta-
tions, which are used to make the engine blocks that power cars (5 Common
Machines Used in Automotive Manufacturing | Midsouth Mechanical Contrac-
tors, n.d.).

The automotive industry has various equipment and machines used to manu-
facture all kinds of vehicles. Regardless of the equipment transported in differ-
ent industries, they generally follow the same principle. Before equipment can
be transported for delivery, it must be packaged sustainably to reduce damage
to the product and its negative impact on the environment. Naturally, the main
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purpose of packaging in the automotive industry is to safeguard parts and
products while minimizing overall logistics costs. According to Stock and Lam-
bert (2001), packaging is considered one of the major logistical activities,
which also has a significant impact on the costs and efficiency of logistics,
particularly in the areas of warehousing and transportation. Packaging is re-
quired to do the following: To protect the product and ecosystem through waste
minimization, safety, and natural deterioration; logistics containment and han-
dling (unit, bulk, container, pallet); and information (logo, description, symbol)
(Voroskdi & Boroez, 2016, p. 195).

Packaging is a logistics activity that is common to all industries. While the pack-
aging needs of various industry equipment vary, they all go through the same
sustainability procedure. There are three categories of packaging: the first is
the primary packaging, which is the necessary and direct container that holds
the product itself; the next is the secondary packaging, which is the material
that safeguards the primary package and is thrown away when the product is
ready to be used; and the last is the shipping package, which refers to pack-
aging required for transportation, storage, and identification. This package is
disposed of once the product arrives at its destination (Wu & Dunn, 1995a, p.
28). In this report, we would be focusing on the shipping packages used by
Logistics service providers to deliver industry equipment in Europe. There are
different packaging solutions for different industries. The packaging alternative
can either be one way, or a returnable packaging system.

The European Union made a regulation regarding packaging, including pack-
aging design and packaging waste management, with the purpose of tackling
the growing quantities of packaging waste that cause environmental problems
and to eliminate obstacles in the internal market due to the different packing
design regulations adopted by EU member states (Packaging Waste - Euro-
pean Commission, n.d.). The most recent revision of Directive 94/62/EC fo-
cuses on preventing the production of packaging waste and promoting the shift
to a circular economy by encouraging the recovery of packaging waste through
recycling, reuse, and other means rather than disposing of it (Packaging and
Packaging Waste, n.d.).
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Nowadays, numerous LSPs have begun utilizing heavy-duty containers and
plastic totes because they are cost-efficient and useful for numerous trips. Ex-
amples of biodegradable materials that are preferred for packaging include
paper, cardboard, corn starch, and bubble wrap. In addition, packages are
filled with bio-degradable Styrofoam (A. Gupta & Singh, 2020).

Another sustainable measure that is used in the delivery of diverse industry
equipment across different industries is choosing a transportation mode that
reduces environmental impact. Transport mode selection has a significant im-
pact on the environment; for instance, barge and rail modes utilize less energy
or are more efficient when compared to other modes such as road haulage
and air cargo. Mode selection is influenced by environmental impact, transport
costs, freight delays, and inventory carry costs, amongst many others. These
aspects have a direct or indirect impact on traffic congestion and air pollution
(Wu & Dunn, 1995b, p. 26).

Logistics managers ought to weigh environmental effects against financial
costs before making choices. In general, rail is deemed as the better alterna-
tive to road transport because it utilizes land efficiently, uses renewable energy
sources, reduces pollution and noise, and eases traffic congestion in cities (Wu
& Dunn, 1995a, p. 26). For example, the German automaker Bayerische Mo-
toren Werke AG (BMW) is shipping more and more of its parts and completely
assembled cars by rail throughout Europe in an effort to reduce environmental
impact and save money on packing and transportation (Wu & Dunn, 1995a, p.
27).

Barge transportation is used for transporting containers on inland waterways.
One popular way for moving industrial equipment and machinery is by con-
tainer shipping. Container barges are used in moving containers. Barges are
a sustainable option because they are used to reduce transport costs, reduce
congestion caused by trucks on the road, move large and heavy equipment,
and transport containers, especially when compared to trucks. Due to the ad-
vantages mentioned above, the Port of Rotterdam Authority (2011) and the
European Commission (2011) hope to replace trucks with barges and trains



16

as the primary modes of transportation. The downside is that it is regarded as
one of the slowest forms of transportation (Zweers et al., 2019, p. 253).There
are different types of barges, such as oil barges and dumb barges. Dumb
barges have various uses in different industries, and they can be used to
transport heavy equipment, construction materials, waste, coal, agricultural
products, and oil (Transporting Goods by Barge: A Comparison of Dumb and
Oil Barges - Articles - Ship Building Shipyard Indonesia - Ratson, 2023).

The last thing this thesis seeks to evaluate is whether the reluctance of stake-
holders, such as industry equipment manufacturers, to prioritize sustainable
practices within their supply chain operations is a potential issue. Before any
project can be considered completed, it must have served the needs of stake-
holders by ensuring that their demands and expectations are met. A stake-
holder is defined as a person or people who own an interest, rights, or owner-
ship in the project and have the potential to influence or be affected by the
project's work or results. Stakeholders are divided into four categories: up-
stream stakeholders, who are generally the end-users and paying customers;
downstream stakeholders, who are suppliers; external stakeholders, who are
the general community and independent concerned parties; and invisible
stakeholders, who collaborate with the project team to deliver the company’s
ultimate benefit but whose cooperation and support are essential to the com-
pany’s success. The invisible stakeholders work together with the highly visible
project stakeholder group (project delivery team and project sponsor). In sup-
ply chain management, we have upstream and downstream stakeholders
(Walker et al., 2007, pp. 73—74).

Stakeholder participation is a key issue in the implementation of sustainability
in industrial equipment delivery services. Stakeholders can influence the goals
of an organisation and they are also affected by the organization’s perfor-
mance. In sustainable supply chain management, the primary stakeholders
are customers, employee, supplier and top managers while the secondary
stakeholders are government and non-government organisation, community,
trade association, competitors and media. Regulations imposed locally, na-

tionally, and internationally by national governments or transnational
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regulatory bodies are usually the source of government pressure and incen-
tives. External stakeholder groups have an impact on the competitive ad-
vantage and reputation of a company by compelling them to transparently
evaluate and manage their sustainable corporate social responsibility perfor-
mance (Rebs et al., 2018, p. 201).

In recent times, there has been a dramatic increase in public concerns over
the role that organizational play in environmental issues. Businesses are under
pressure to implement environmentally friendly practices because of growing
awareness of environmental issues among customers, governments, and non-
profit groups. Furthermore, the stakeholders are forced to address environ-
mental issues due to regulatory and market pressure on organization. Given
that investors are drawn to businesses that seem to care about the environ-
ment, stakeholders are becoming more aware of the significance of sustaina-
ble development goals and the effects of greenwashing on businesses (Inés
et al., 2023, p. 1).

Stakeholders are evaluating their whole business operations, especially the
supply chain management system, because it is considered the central focus
of business. This is due to the fact that the supply chain has a significant impact
on the environment because it involves the constant flow of information, capi-
tal, and material from obtaining raw materials to the production, packaging,
and distribution of goods and services to the final consumer. Organizations are
now obligated to reduce the negative impact of their business operations on
the environment by pursuing sustainable practices because stakeholder
awareness of the environment is increasing (Inés et al., 2023).

From this, we can see that the participation of stakeholders in implementing or
not implementing sustainable practices in their supply chain operations plays
a major role in the environment. Despite the pressure from the government
and other stakeholders, some organisations that manufacture industry equip-
ment have been having challenges in implementing sustainable supply chain
innovations. Many obstacles stand in the way of these organizations' attempts
to innovate for sustainability such as limited availability of resources. The
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obstacles must be recognized and removed in order to facilitate the adoption,
implementation and optimization of sustainable supply chain innovation. The
scarcity of resources will prevent the removal of obstacles thereby making it
impossible for stakeholders to adopt sustainability in their supply chain opera-
tions (H. Gupta et al., 2020).

Sustainable Industry Equipment Delivery

|
| | |

Existing sustainable practices Sustainable logistics require- Stakeholder's reluctance in im-
in delivery services ment for different equipment plementing sustainability.

| | |

Rail transportation

GoGreen Logistics Services Sustainable packaging Scarcity of resources
Heavy duty vehicles Euro 6 Barge Transporiation
Euro 5 +EEV

Figure 1. Conceptual framework

2.4 Objectives and Research Questions

The objective of this study is to assess and measure the effectiveness and
impact of sustainable transport practices within transport organizations. This
study aims to review their business operations and assess their environmen-
tal impact.

2.4.1 Research Questions

1. What are the most efficient and sustainable practices used by
transport organizations for transporting industrial equipment in Eu-

rope?
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2. Do sustainable practices for equipment delivery vary across different
industries, considering the diversity of industry equipment and their
specific logistics requirements?

3. Could the reluctance of stakeholders, such as industry equipment
manufacturers, to proactively engage in or prioritize sustainable prac-

tices within their supply chain operations be a potential issue?

Over the years, sustainability has been a worldwide issue due to the adverse
effects of transportation on the environment, economy, and society. Trans-
portation has major benefits, but it also poses a threat to the environment
when its operations are not sustainable. These research questions were cho-
sen because when evaluating sustainability practices in the delivery of indus-
try equipment in Europe, it is necessary to first assess the present sustaina-
ble methods used by transport organizations, then explore the various sus-
tainable logistics requirements for different industry equipment, and finally, in-
vestigate the plausible causes of stakeholders' reluctance to implement sus-

tainability in their supply chain processes.
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3 EXISITING SUSTAINABLE PRACTICES IN TRANSPORT OF
INDUSTRIAL EQUIPMENT IN EUROPE

Nowadays, environmental concerns are one of the most significant challenges
facing modern civilization including the logistics sector. It appears that sustain-
able development and logistics are related, and for this reason, organisations
are even more focused on performing specific tasks that promotes environ-
mental protection, economic sustainability, and public welfare (Cosimato &
Troisi, 2015, p. 257). Although it has long been acknowledged that the trans-
portation sector especially freight transport contributes significantly to CO2
emissions and, in turn, to climate change, but little progress has been made in
reducing emissions in the area. Sustainable practices adopted by transport
organisation are intended to minimize CO2 emissions, increase opportunities
for uniformity in transport and enhance consumer welfare and quality of life
(Silva Cruz & Katz-Gerro, 2016).

The implementation of sustainable practices on logistics relies on the actions
of three main players: the government, organizations, and consumers. The
government is responsible for making laws and regulations regarding sustain-
ability and green logistics effective; organizations are responsible for imple-
menting sustainability in their supply chain management; and customers are
required to promote green consumption (Cosimato & Troisi, 2015, p. 259). Or-
ganisation in this context refers to Logistics service providers, non-governmen-
tal organisations such as Green Freight Europe (GFE), and auto manufactur-
ers. In recent years, due to the public awareness of environmental protection,
the growing demand for sustainable development, and the environmental laws,
academics and practitioners are driven to focus their research on green supply
chain management (GSCM). This has led logistics organizations to perform a
sustainable assessment of their business operations and to implement GSCM
plans in order to lessen pollution discharge and cut down on waste in the areas
of production, packaging, transportation, distribution, and consumption (Cosi-
mato & Troisi, 2015, p. 259).
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3.1 Governmental Sustainability Obligations

In the area of sustainability, the government plays three roles: regulator, facil-
itator, and buyer. The government first establishes a range of policies and reg-
ulations at the federal, state, and local levels regarding vehicle emission stand-
ards, recycling requirements, and noise control. For example, governments in
Europe and Canada have set strict principles on recycling waste, source re-
duction, and material reuse. Secondly, the government also encourages or-
ganizations to develop new environmental technology by providing funds for

research and offering financial investment and regulatory incentives.

In the logistics industry, the government is the key player in the development
of transport regulation and infrastructure such as high-speed rail and alterna-
tive fuels. Thirdly, since the government is considered one of the single biggest
consumers of goods and services in many countries, the government can uti-
lize its purchasing power to make green purchases by offering financial incen-
tives to government contractors (Wu & Dunn, 1995b, p. 21).

In summary the government is expected to adopt and establish legislation and
regulations, implement sustainable freight and passenger transport strategies,
and provide financial incentives for pursuing sustainable transport pathways.
Policies implemented by the government can either be long-term and short-
term. For instance, long-term plans include the construction and modification
of transport infrastructure and transport networks. The government ensures
that these plans are guided by sustainable policies and regulations and that
direct investment is made in sustainable infrastructure, such as modifying ex-

isting systems and infrastructure and networks (United Nations, 2021).

Due to the high expense and inherent risk associated with building transporta-
tion infrastructure and networks, governments collaborate with private entities.
This alliance is referred to as a public-private partnership (PPP). Collaborating
with the private sector can reduce risk associated with investments in sustain-
able transport infrastructure because some of the risks are shared. (United
Nations, 2021). The European Commission is one organization inside the
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European Union that carries out this function. For instance, the European
Commission funded maritime ports in Ireland, Greece, Spain, Latvia, Lithua-
nia, Netherlands, and Poland to improve onshore power supplies that will lower
greenhouse gas emissions from moored vessels (Directorate-General for Mo-
bility and Transport, 2023).

The European Commission has been promoting sustainability through a num-
ber of initiatives, one of which is the introduction of the European Green Deal
plan. This purpose of this agenda is to reduce emission by 90% in 2050. They
plan to achieve this by transitioning to more environmentally friendly transpor-
tation which entails prioritizing the needs of users and offering them more ac-
cessible, economical, healthy, and eco-friendly options. To achieve their plans,
they hope to boost the uptake of clean vehicles and alternative fuels, increase
the use of multimodal transportation, adopting digital technology in the whole
transport system, expanding the EU Emission Trading System to maritime in-
dustry and lowing the free allowances for airlines, and promoting initiatives
such as the Connecting Europe Facilities (CEF) and the ReFuelEU Aviation

(Directorate-General for Mobility and Transport, n.d.).

The European Commission has already implemented plans and polices to pro-
mote sustainable transportation through the use of electric heavy-duty vehi-
cles, hydrogen refueling, carbon reduction efforts, recharging pools across the
Trans-European Transport (TEN-T) (European Commission, 2023).

So far, they have installed more than 500,000 public recharging stations
across its 27-member states. The AC (alternative current) charging stations
are 455,902 while the DC (direct current) charging point is 56,437 (European
Union, 2023). As of 2021, the total number of refueling points for alternative
fuels such as compressed natural gas (CNG), liquified natural gas (LNG), lig-
uified petroleum gas (LPG), and hydrogen (H2) is 3778, 421, 30,744, and 136,
respectively. As of 2021, the total number of alternatively fueled heavy-duty
trucks (N2 and N3), which includes BEV, PHEV, H2, LPG, CNG, and LNG, is
3786, 115, 55, 10809, 20434, and 8608, respectively. N2 and N3 refer to the
weight classification of medium- and heavy-duty vehicles, while BEV and
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PHEV mean battery electric vehicles and plug-in hybrid electric vehicles (Eu-

ropean Commission, 2024).

The polluter pays principle is another contemporary sustainable policy that is
imposed by the legislation of European countries. The responsible party is re-
quired to cover the cost of the emissions under the European Union's new
environmental policy. This resulted in public pressure placed on businesses,
which prompted them to expect more environmentally conscious behavior and
more attention to environmental values in all facets of corporate activity (Larina
et al., 2021, p. 184). The European Commission has created models used to
assess and implement sustainability and one of these models developed for
both passenger and freight transport is the TREMOVE model. This model is
used to evaluate the emission standards for Euro 5 and 6 cars and Euro 4 for
heavy-duty vehicles in Europe, and it also covers all inland urban and inter-
urban transport modes (road, rail, water, and air) (European Commission,
2014). This transport and emission simulation model is also used to calculate
transport demand, vehicle stock turnover, the modal spilt, air pollution emis-
sions and welfare level (Zito & Salvo, 2011, p. 180). The use of rail transpor-
tation is also a way for reducing emissions. For the past 20 years, the Euro-
pean Union has developed sustainable transport, especially intermodal
transport. Rail and sea intermodal transport have been considered the best
means of improving environmental sustainability (Bask & Rajahonka, 2017, p.
561)

The EU is responsible for the development of the Trans-European transport
network (TEN-T) policy because it is a vital tool for promoting comprehensible,
multimodal, efficient, and high-quality transport infrastructure across the EU.
The TEN-T is made of core and comprehensive network which consists of
roadways that connect metropolitan nodes, inland and marine ports, airports,
and terminals, as well as railroads, interior waterways, and short sea com-
merce routes (European Commission, n.d.). Currently, the TEN-T road net-
work has 9 revised corridor work plans. The development of the core network
corridors is guided by the updated work plans through 2030, when the core
network is expected to be completed (Directorate-General for Mobility and
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Transport, 2020). The revised corridor will increase enhance connectivity and
improve efficiency as well as sustainability through intermodal transportation.
There are financial institutions that fund sustainable transportation, and these
institutions come from public, private, and multilateral sources. An example of
this is the European Investment Bank (EIB) group. In November 2019, this
bank became the EU climate bank. EIB has offered long-term financial assis-
tance to the growth of numerous transport networks and electric charging net-
works and has performed various functions, such as helping European entre-
preneurs bring their ideas to market so that they can compete internationally
and promoting research and development in the areas of alternative fuels, fuel
cells, artificial intelligence, and charging stations. They are heavily invested in
sustainable transportation both inside and outside of the EU. This bank plays
a crucial role in promoting and implementing green transportation that is safe

and available to everyone (EIB, 2021).

Examples of project sponsored by the bank includes the cleaner transport fa-
cility (CTF) project which was created as an initiative in 2016 to assist the
adoption of new and cleaner technology in the transportation sector by utilizing
the resources and tools provided by the EIB and the commission. Resources
provided includes charging and refueling facilities amongst many others. Their
aim is to quicken the adoption of cleaner transport vehicles and to promote
socioeconomic benefits such as lower heath expenses due to cleaner air and
lower noise levels. Others includes investing in maritime transport to promote
environmentally conscious and energy-efficient ship technologies and indus-
tries. The ferry company Finn lines retrofitted its current ships with scrubbers
to remove sulphur and other dangerous particles from exhaust emissions, us-
ing a €100 million loan from the EIB (EIB, 2021).

EIB is an EU organisation and because of this, it is more than just a financial
institution because this conversion affects both the market and EU govern-
ance. The European Union has been reaching out to the European Investment
Bank (EIB) constantly to help meet these dynamic issues and to be part of
EU’s Green Deal because EIB is an EU institutional entity that is mandated by

treaties to support EU policy efforts. As such, it is expected to follow rather
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than lead the Commission. The EIB is comparatively well-positioned to take
the lead in formulating policies and they are considered as a major stakeholder
(Helen Kavvadia, 2021, p. 186).

Lastly, at the domestic level, the government also addresses variety of issues
relating to sustainable transport regulations and policies such as the mode of
transport, vehicles and vehicle use, transport services, engineering, and tech-
nology. For instance, vehicle regulations are created to increase vehicle effi-
ciency and reduce emissions from road transport, and these regulations in-
clude road safety measures, requiring automakers to manufacture more zero-
emission vehicles, monitoring the import of new and used cars, including pro-
hibiting the import of cars that use fossil fuels after a certain age, enforcing
stricter requirements for fuel economy and CO2 emissions in new cars, estab-
lishing stricter specifications for fuel, such as using low-sulfur petroleum prod-
ucts, and managing the recycling and reuse of end-of-life vehicles. (United Na-
tions, 2021, p. 2).

3.2 LSP and Automakers Sustainability Obligations

Fossil fuels continue to be the primary energy source used to meet the world's
energy needs, despite the fact that they are a rapidly depleting resource. In
the power and transportation sectors, emissions are directly connected with
fuel use. It is important to note that these pollutants have a detrimental impact
on the environment and quality of life. Since the development of a country
heavily relies on its transportation system, alternative energy sources have
been sought after in order to successfully address the issues concerning cli-
mate change and energy security. Various alternatives, including biodiesel,
methanol, ethanol, butanol, dimethyl ether, diethyl ether, bioethanol, synthetic
natural gas (SNG), and hydrogen, have been developed through ongoing re-
search to replace fossil fuels in the future (Ahmed et al., 2016).
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Within the transportation industry, companies such as automakers and logis-
tics service providers have an obligation to implement sustainable business
practices in compliance with government rules and regulations. LSPs are vital
to the development of sustainability because they provide solutions for the sup-
ply chain. They are also known for contributing more to environmental deteri-
oration than other industry sectors in terms of noise and air pollution, carbon
discharges, global warming, fuel consumption, and resource scarcity. There-
fore, in order to address present and future environmental concerns, LSPs
must start implementing sustainable logistics solutions. (A. Gupta & Singh,
2020).

3.2.1 Logistics Service Providers

Logistics service providers are sometimes referred to as third-party logistics
(3PL). The reason why companies outsource some roles is so that they can
focus on core competencies, globalization, organizational restructuring, value-
added services, cost-effective operations, etc. The most outsourced functions
are warehousing, inbound and outbound logistics, and customs brokerage
(Jharkharia & Shankar, 2007).

Presently, LSP has started incorporating sustainable practices in their opera-
tions to reduce carbon emissions by reducing dependence on fossil fuels and
switching to alternative fuels, converting fleets from conversional to hybrid or
compressed natural gas, using biodegradable materials for secondary pack-
aging, incorporating smart warehousing systems, and the proper allocation of
resources to reduce waste. Previous studies have been done in developing
countries by researchers to evaluate the sustainable practices implemented
by LSP. In an effort to protect the environment, LSPs have been noted for
emphasizing the reduction of fuel use (fossil fuels) and carbon emissions. This
is achieved through the use of renewable energy sources such as solar, alter-
native fuels, electric vehicles, and hydropower (A. Gupta & Singh, 2020, p. 4).
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A case study of current sustainable practices adopted by logistics services is
DHL transporting products from Voith Paper Company by sea transportation
with the use of biofuel. This company from Germany is known to manufacture
machines for the paper industry, drive and braking systems for automotive
customers, and technical equipment for hydropower plants. Every year, they
move approximately 2500 cubic meters using DHL services, with the majority
of their shipments being oversized. They use LCL ocean freight to ship their
products, and their ships use sustainable biofuels as an alternative fuel (DHL,
n.d.). The three most popular biofuels are biodiesel, bioethanol, and biokero-
sene. Plant-based biofuels are obtained sustainably in such a way as not to
impact land use, particularly in food production. The cleanest and most sus-
tainable biofuel currently on the market is one that is derived from plant waste
products (DHL, 2019, p. 12).

Biofuels are energy-enriched compounds that are derived from biomass, which
is abundant in nature. Biomass is the end product of photosynthesis, which
uses water and sunlight to convert atmospheric carbon dioxide into sugars.
The use of biofuels has significant economic impact to countries that are trying
to seek independence from imported oil. It also provides other benefits such
as decarbonizing society, resource efficiency improvement, and utilizing local
renewable energy source. There are two countries in Europe that are leading
in the production of biofuels, and they are Germany and France while others
are Netherlands and Spain (Darda et al., 2019).

Due to the decarbonizing benefits biofuel offers, including the reduction of
greenhouse emissions, the European Union (EU) is encouraged to promote
the production and utilization of biofuel through legislative and formal direc-
tives. The EU production of biofuel is plagued with low yields, restricted pro-
duction areas, and high production costs. A rule was made to ensure that the
biofuels imported into the EU were obtained through sustainable means, and
this was due to the growing concerns about the global effects of biofuels on
food prices, the loss of rainforests, and social issues. By 2010, the EU hopes
to have replaced 5.75% of all fossil fuels with biofuel, and by 2020, 10%. The
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EU is also focusing on other renewable energy sources, such as electricity or
hydrogen, and not on biofuels alone (Rdsch & Skarka, n.d., p. 31).

Maersk is another logistics service company that transports cargo throughout
Europe using alternative fuel. Biofuel is used onboard ships. They transitioned
from very low sulfur fuel oil (VLSFO) to biofuel in an effort to cut well-to-wake
(WTW) emissions by 90-100% (Maersk Mc-Kinney Moller, 2023, p. 10). In
2017, Maersk was the first operator to implement slow steaming to reduce fuel
consumption and emissions. Slow steaming is when vessels operate at a
speed lower than the maximum engine load as the standard. All of Maersk's
vessels have seen a 27% drop in average speed since July 2008. Although, if
not properly handled, operating below capacity could cause stress on the en-
gines of the ship. Maersk Line actively contributed by sharing its technological
knowledge with the sector, and as a result, slow steaming became the norm
on the vast majority of trade routes. In fact, 70—80 percent of the fleet in the
sector was slow-steaming by 2012. Apart from the reduction of fuel use and
emissions, there are several additional advantages that slow steaming pro-
vides such as extended engine lifespan, fuel efficiency, cost savings and
providing reliable services to their customers. Maersk Line was able to meet
schedules and deliver on time by using slow steaming, which allowed them to
change speed in the event that unforeseen events caused a vessel to delay in
port (Forest L Reinhardt et al., 2012).

In 2018, DHL added four heavy duty trucks to its fleet in Belgium with LNG
drive system and a total authorized weight of 40 tonnes. In 2020, Sweden
added two large vehicles equipped with bioLNG to its fleet of drop-in biodiesel
vehicles. With the backing of the Swedish government, six more vehicles are
scheduled to be purchased by 2023. Furthermore, DHL with other logistics
companies in the Netherlands, Germany, and Belgium have joined the H2-
Share initiative which is financed by the European Regional Development
Fund. The goal of this initiative is to ensure that all participating companies will
drive a 27-ton, zero-emission hydrogen truck for three months starting in 2020.
In 2019, DHL acquired an additional fuel cell and a range of up to 500 kilome-
ters to meet the goal. The Ministry of Transport and Digital Infrastructure of
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Germany provided financial help to enable their procurement (DHL, 2019). Ad-
ditionally, DHL launched GoGreen service which entails calculating the
amount of CO2 emissions generated from when the cargo is received till when
it is delivered. Customers have the option to pay 3 percent more than the
standard rates and these funds is received to finance climate protection pro-
grams around the world (Kiriliuk et al., 2021, p. 186).

Another example is DB Schenker who is considered as the first logistics ser-
vice provider in Germany to operate a full cell electric heavy-duty truck in the
40-ton class. This hydrogen powered semitrailer tractor has a range around
400 kilometers and as an added advantage, it can be refueled in around 15
minutes. DB Schenker intends to use it as a means of decarbonizing land
transportation (DB Schenker, 2023, p. 7). Carriers are actively working to re-
duce their C02 footprint through the provision of engine solutions. They
achieve this using CNG (compressed natural gas) and biogas engines. When
compared to diesel engines, CNG engines emit less NOx and CO2, and very
little PM10. One disadvantage here is that the cost of buying a CNG truck is
roughly 5-10% higher than that of a similar diesel truck. Another technology
solution adopted by carriers is the use of electric vehicles. These vehicles do
not release any CO2 or produce any local pollutants. The method used to gen-
erate the electricity determines how much CO2 is released overall. They also
have drawbacks, such as low battery capacity, expensive batteries, and
lengthy battery charging times (Quak, 2012, pp. 166-167). UPS and FedEx
are experimenting with all-electric vehicles with a range of more than 50 miles
(Bai et al., 2017). UPS uses hybrid cars, which use 35% fewer fuel gallons
annually than cars with internal combustion engines. After then, CO2 emis-
sions can drop by 42%. (Aleksandrova, 2011).

One of current sustainable practices adopted by transport companies in Eu-
rope is Intermodal transportation. Transportation that uses may modes can
either be referred to as intermodal transport, multimodal transport, or com-
bined transport. According to United Nations Economic and Social Council,
intermodal transportation is defined as transporting materials or products using

a single loading unit or road vehicle that combines two or more modes of
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transportation in succession without requiring the commaodities to be handled
in different modes (Song & Panayides, 2015, pp. 109-110). The combination
of intermodal road/rail transportation is beneficial because it reduces the envi-
ronmental impact of freight transportation and this is because rail transporta-
tion releases less greenhouse gases than road transportation (Heinold &
Meisel, 2018). DHL has also adopted the use of rail transportation. In 2021,
they operated more than 3,500 trains across Europe. This noteworthy addition
states that, on average, DHL Freight Germany reduced CO2 emissions by
39% when compared to road operations (Stefan Brunner, n.d.).

3.2.2 Automanufacturers

Automobile manufacturers are another entity tasked with integrating sustaina-
bility into their operations. Recently, the public and the government have in-
creased pressure placed on the automotive industry which has a great possi-
bility to address environmental challenges. For instance, government regula-
tion such as the EU Directive of End of Life (EOL) Vehicles have prompted car
manufacturers in the European region to hasten greening their supply chain.
Due to this pressure, the automotive industry, now known as auto-SSCM, has
been investigating and integrating sustainable operations and practices into
the various stages of automotive SCM, such as design, procurement, supplier
collaboration, logistics, warehousing, and packaging (Masoumi et al., 2019, p.
2).

Examples of car manufacturers that have implemented sustainability in their
products and business operations include the Swedish automaker Volvo,
which manufactures vehicles that use renewable gas for transport operations.
Volvo has increased its focus on alternative fuels by launching a stronger gas-
powered truck that runs on biogas, and it is capable of reducing overall CO2
emissions while carrying heavy loads over long-distance operations. Accord-
ing to Daniel Bergstrand, their product manager, biogas has great compatibility
with electric transportation, and when they are both combined, it helps hauliers
achieve their sustainability goals and transition towards climate-neutral
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transportation. The performance of this truck is on par with that of its diesel
counterparts. Also, long distance transportation is made possible because of
Europe’s expanding network of more than 600 Liquified natural gas (LNG) and
bio-LNG fueling stations. By 2024, around 78 bio-LNG plants in Europe are
expected to be operational. In keeping with its mission to promoting sustaina-
bility, Volvo has also manufactured battery electric trucks, fuel cell trucks, and
combustion engines that are powered by renewable fuels such as biogas, Hy-
drotreated vegetable oil (HVO), and green hydrogen. The three versions of
gas-powered trucks (Volvo FH, FM, and FMX) are equipped with Euro IV-E
engines which have a 4 percent higher fuel efficiency (Volvo, 2023). According
to the European Commission, the production of bio-LNG in Europe would in-
crease rapidly in order to replace the use of fossil LNG. This proposal called
REPower EU has the purpose to significantly expand domestic energy produc-
tion capacity. Furthermore, as of March 2021, Volvo trucks and DHL freight
collaborated to promote sustainability in long-distance heavy transport. The
collaboration has been extremely fruitful and has resulted in an exclusive fully
electric Volvo FH truck with a maximum weight of 60 tons, or roughly 34 tons
of payload. This truck covers a distance of 150 km one way, and it operates in
Sweden between Gothenburg and Jonkdping cities. The DHL Volvo project is
a part of the initiative in Sweden that promotes the shift to an electrified freight
transport system which is funded by the Swedish Energy Agency and Vinnova,

Sweden's innovation agency (Stefan Brunner, n.d.).

Another example is the German automaker (BMW). This automaker evaluates
the financial cost vs environmental impact of his logistics operation. To reduce
environmental impact and save transportation and packaging expenses, BMW
uses more of rail transportation to ship its parts and fully assembled cars in
Europe (Wu & Dunn, 1995a, p. 27).

Sustainability should not only be the responsbility of logistics service providers
but also the responsibility of shippers. A study was conducted recently, and
the results showed that shippers do not regard sustainability as an important
feature when choosing logistics providers. Shippers were asked to select the

main element they consider when choosing a logistics service provider, and



32

price had the highest index score of 100 percent, reliability came in second at
94 percent, and sustainability was 45 percent (Kaledinova et al., 2015, p. 78).
A platform was created for shippers and carriers to share their successful sus-
tainable transport projects.

In 2012, an organization known as Green Freight Europe (GFE) was estab-
lished with the sole purpose of uniting shippers and carriers in promoting sus-
tainable logistics. The objective of GFE is to collaborate with producers, its
members, knowledge partners, and other external stakeholders to ensure that
technologies, vehicles, operational activities, and equipment have the capabil-
ity to reduce greenhouse gases from freight transport through the development
of test protocols, strategy evaluation, and effectiveness confirmation. In 2014,
GFE created a database and compiled it with the experiences of its members
who have completed successful project experiences in order to help other
members make their transport projects sustainable. The platform is used not
only to learn about best practices to adopt in sustainability but also the worst
mistakes to avoid when adopting sustainability (Kaledinova et al., 2015, p. 79).

Shippers such as HP, P&G, Wabco, Philips, Heineken, and Aviko are among
the many companies that are members of GFE. Among the many companies
that make up GFE's membership are carriers and LSPs such as Deutsche Post
DHL Group, FedEx Express, VOS Logistics, UPS, SeaWay forwarders and
logistics, and Gefco logistics for manufacturers. Their European associations
includes Post Europ, Euro Commerce, European intermodal association, Eu-
ropean shippers council amongst many others. When a person becomes a
member of GFE, they go through four stages. In the first stage, they are given
a carbon reporting and monitoring tool to measure their carbon dioxide emis-
sions. The GFE member will input their truck type, country, the quantity of fuel
per year, the number of shipment per year and the number of distance per year
to measure the level of emissions. Then the GFE provides the CO2 improve-
ment toolkit which contains verified technologies such as aerodynamics and
other proven emission reducing technologies, supply chain management and
organisational elements such as modalshift and supply chain collaboration,
and behaviour orientation to help employees and employers to transition into
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sustainable transportation. The last stage is gain recognition, GFE award and

community of practice (Barbarino, n.d.).

4 ADAPTING DELIVERY LOGISTICS TO NATURE OF EQUIP-
MENT

The goal of logistics service provider is to meet customer demand, optimize
profits and conquer competitors in the increasing international market (Ma &
Suo, 2006, p. 127). They do this by analyzing their business operations such
as order processing, material handling, distribution, warehousing, inventory
management, information technology, packaging, custom clearance, transpor-
tation of products and services and reverse logistics (Skender et al., 2016, pp.
28-29). Logistics services include both non-physical (such as supply chain de-
sign contractor selection and negotiating freightage) and physical tasks (such
as handling, transportation and storage). Most of logistics service operations
are bidirectional. Bidirectional means operating in two directions. Information
system comprises of decision-making modeling, administration, and more cru-
cial concerns are tracking and tracking. Infrastructure includes transportation,
communications, warehousing, financial, human, and packaging resources
(Tseng et al., 2005). The machinery and equipment industry in Europe com-
prises all kinds of machinery and tools used for general purposes and process-
specific purposes. This industry includes agricultural and forestry machinery,
domestic appliances, machine tools, arms and ammunitions, industrial pro-
cessing machinery, general purpose machinery, and special purpose machin-
ery (Eurostat, n.d.).

4.1 Material Handling System

It is important to remember that the majority of industrial equipment is classi-

fied as heavy equipment and machinery. Before industry equipment can be
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delivered, it is important to first consider factors that can influence the trans-
portation of the products. One of the first factors to consider is material han-
dling and this deals the weight, dimension, storage and specific transport re-
quirements of the equipment. Material handling equipment addresses issues
such as transport and handling technology, order picking technology, sorting
and storage technology (Tadic¢ et al., 2023). Material handling involves a short
distance transport that typically occurs inside the boundaries of a building such
as a structure, warehouse or between a building and a transport agency (Mi-
chael G. Kay, 2012). A material handling (MH) system is made up of hardware,
software, human and management sub-systems and these systems collabo-
rate to carry out all handling related tasks. The hardware and software include
variety of equipment categories which includes packaging, information pro-
cessing, control, transfer, unit loading, storage, identification, support equip-
ment, and communication. The hardware includes automated sortation system
and an automated guided vehicle (AGV) network. Each of the material han-
dling equipment are further broken down into different classifications. For ex-
ample, the transfer equipment category includes conveyors, trucks, and
cranes. The conveyors group is further divided into belts, and rollers. A mate-
rial handling system (MH system) is designed to facilitate facility operations by
ensuring that the appropriate materials are delivered at the appropriate time
and location (Mohsen, 2010, pp. 249-250).

In logistics and manufacturing facilities, material handling (MH) systems are
one of the physical resources that need to be adequately designed. A poorly
designed MH system can cause delay in operations, damaged or contami-
nated product, and therefore the price of moving across a facility could go up,
raising operational costs. An adequately designed MH system can assist lo-
gistics facilities to develop their productivity, improve quality of products, and
decrease operational costs. MH is regarded as a vital feature of supply chain
that has an impact on organizational operations. For instance, when designing
warehouse, material handling systems are considered important. When setting
up material handling, the selection of material handling equipment is crucial
(Mohsen, 2010, p. 246). Logistics service providers are required to optimize
their material handling systems to reduce waste and promote sustainability. It



35

has been established in this report that there are various types of industry
equipment in different sectors with different material handling requirements.
Using the wrong material handling equipment will increase cost, cause dam-

age, increase waste and accidents.

A logistics service provider is required to optimize their MH technologies be-
cause it enhances the entire process of delivery goods by removing factors
that causes delay in delivery, and eliminates increased traffic congestion, dam-
aged goods, and wrong delivery. Additionally, utilizing the adequate MH tech-
nologies can increase work safety, and reduce labor cost and the number of
employees (Tadi¢ et al., 2023, p. 2). All these improves the sustainability in
delivery processes and eliminates waste that can occur from damaged goods
and wrong deliveries. Material handling equipment is influenced by the industry
equipment’s size (depth, height, width), shape (irregular, round, rectangular,
long, square), weight (per unit volume or weight per item) and other (fragile,
slippery, dangerous goods, sticky) (Michael G. Kay, 2012, p. 3). Material han-
dling systems are divided into four categories: transport equipment, positioning
equipment, storage equipment, unit load formation equipment, and identifica-
tion and control equipment. Transport equipment is used to move materials
from one location to another, and the major subcategories are conveyors,
cranes (jib crane, bridge crane, gantry crane, and stacker crane), and industrial
trucks. Examples of conveyors used for heavy machinery and equipment in-
cludes chain conveyor, screw conveyors, bucket conveyors, magnetic con-
veyor, flat belt conveyor, roller conveyor, slat conveyor, vertical conveyor, tow
conveyor, amongst many others. Examples of industrial trucks are powered
pallet jack, walkie stacker, pallet truck, platform truck, counterbalanced lift
truck, narrow-aisle straddle truck, narrow-aisle reach truck, turret truck, order
picker, sideloader, tractor-trailer, and automatic guided vehicle (Tow, assem-
bly, forklift and unitload AGV) (Michael G. Kay, 2012, p. 8). Examples of smart
solutions are Smart Automated Guided Vehicles (SAGV) forklifts, Goods-To-
Person (GTP) Autonomous Mobile Robots (AMRs), and Unmanned Aerial Ve-
hicles (UAV) (Tadi¢ et al., 2023).
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For example, in DHL, all their material handling processes are automated.
They make use of indoor mobile robots (AGV and AMR) and stationery robots
(industrial and collaborative robots). Additional measures have been taken to
prevent theft and optimize storage capacity. These solutions are an autono-
mous security robot (ASR), locus robotics, and an automated storage and re-
trieval system (ASRS). This will increase efficiency, lower expenses, and re-

duce waste (DHL, n.d.-c).

Apart from ensuring that adequate material handling equipment is used, the
activities performed have to be efficient and effective to improve performance
and sustainability. An example of how inadequate material handling operations
promotes inefficiencies in an organization is a case study in a company called
Scapa Bedding AB. This company manufactures middle-size beds in Sweden,
and they had issues regarding their material handling operations. Research
was carried out to locate and identify inefficient material handling activities and
streamline them to minimize the material handling process. In order to address
their material handling issues, tools like PDCA and DMAIC, which are known
as lean and Six Sigma techniques, were utilized. The model's objective is to
support users in their efforts to eradicate redundant, non-value-adding tasks
in order to create an efficient flow and lower expenses inside a facility (Dino
Besic, 2013).

4.2 Packaging

Packaging is one of the factors to consider when transporting diverse industry
equipment. One of the most important components that can actively enhance
supply chains and increase the sustainability of logistical operations and pro-
cedures is packaging design (Garcia-Arca et al., 2020). So, packaging should
be created not only to distinguish the product but also to make all logistical
tasks carried out along the chain easier and simplified, so lessening the overall
negative effects on the environment and society at large. This goes beyond
the packaging's traditional and crucial role in product protection. According to

some researchers, packaging serves three primary purposes: commercial,
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logistically advantageous, and environmental. Other researchers have further
developed these three primary functions to nine different sub-function and
these are commercial, protection, logistics, production, environmental, pur-
chases, packaging, ergonomic and legal. All these sub functions make up con-
ceptual scope of sustainable packaging logistics (Garcia-Arca et al., 2017).
Logistics packaging can help to fulfill the terms of the sale of goods contract,
safeguard products, make storage and transportation easier, and enhance
sales (Shao & Cui, 2023). From an economic standpoint, best packaging is
linked to higher sales and lower expenses. However, packaging is supposed
to be made in a way that promotes product efficiency in the logistics and pro-
duction stages. Packaging efficiency considers factors such as supplying,
packing, handling, storing and transportation. These factors will eradicate
waste along the supply chain and promote sustainability. Examples of this kind
of waste could be found in product damage, underutilized or wasted spaces in
warehouses, transport and point of sale, and use of surplus materials (Garcia-
Arca et al., 2017).

Environmental considerations are taken to account when evaluating the effi-
ciency of packaging. Packaging design influences the quantity of resources
utilized or not. These resources refer to materials used in creating the package
itself as well as additional materials in the supply chain such as fuel which is
used for transporting the packages. Likewise, the design of packaging affects
the environment by increasing or decreasing waste or contamination. This is
why it is important to not undervalue the environmental impact of damaged
and spoiled products caused by improper packing design (Garcia-Arca et al.,
2020).

It is vital to minimize the environmental impact of packaging design and this
can be done by decreasing packaging waste and the amount of raw materials
used; encouraging returnable packaging, recycling, and recovering packaging
waste; and the strengthening of product protection to prevent damages. This
has prompted the European commission to create legislative laws and policies
regarding reducing packaging waste(Garcia-Arca et al., 2017).
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Sustainable packaging logistics (SPL) is defined as a procedure that entails
designing, executing, and managing the integrated packaging product and
supply chain operations in order to ensure that products are prepared in a
manner that is safe, secure, efficient, and effective in handling, transport, de-
livery, storage, retailing, consumption, recovery, reuse, disposal, and related
information, with the goal of optimizing social and consumer value, sales, and
profit from a sustainable standpoint, as well as ongoing adaptation (Garcia-
Arca et al., 2017, p. 4).

Furthermore, it is crucial to note that packaging is divided into three levels and
these are the primary packaging, secondary or transport packaging (boxes)
and tertiary packaging (pallet). The primary packaging is usually regarding as
the first container, and it is first layer of protection that the product experiences.
The secondary packaging is generally known as retail packaging and it is cre-
ated to group products together and by doing so, it protects the products and
makes handling easier during distribution and sales. The tertiary packaging is
usually referred to as transport packaging and it is the combination of many
secondary packing components put together on a pallet or roll container to
enable handling, storage and transport (Garcia-Arca et al., 2020).

According to researchers, and various packaging, environment and logistics
related organizations such as (ECOEMNES, ECR_EUROPE, AENOR), sus-
tainable packaging design can be promoted through dimensional changes
(resizing packages), material changes (biodegradable materials), change in
product quantity per packaging, modifications to the packing process, change
in the quantity of primary packing compared to secondary and/or tertiary pack-
aging, material and dimensional standardization, aesthetic changes, returna-
ble packaging, and shelf ready packaging (SRP)(Garcia-Arca et al., 2017).
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4.2.1 Packaging Materials

There are various types of industry equipment in different industries. Products
like production machines and manufacturing equipment are usually heavy and
have irregular or massive dimensions. Some industry equipment is easy to
break down into parts, while others are typically impossible. Additionally, some
parts are extra-long, and they require extra crates before they can be trans-
ported. Generally, wooden crates, pallet, and boxes are some of the sustaina-
ble options used to package heavy and bulky industry equipment before stor-
age and transportation. Pallets are a crucial component of logistics, playing a
major role in handling, loading and unloading, storing, packing, shipping, and
turnover. They are essential for increasing the effectiveness of logistics and
lowering associated expenses. Additionally, pallets come in a variety of forms,
features, and materials that are commonly used in the market, such as wood,
metal, plastic, fiberboard, and so on. Wooden pallet is regarded as one of the
most common and widely use pallet in the world, due to its affordable price,
versatile application, and exceptional precision (Shao & Cui, 2023).

In logistical activities, pallets are used extensively and when a business
chooses pallet, they take some factors into consideration such as durability
(pallet lifecycle, pallet residual value and recovery rate), stiffness (compres-
sive performance, bending resistance), strength (repairability, impact strength,
durability, environmental adaptability), function (stackable, non-slip, bundling,
shelf loading), and the cost to fulfill the case's minimum performance require-
ments. The durability of a pallets is a vital component, so the life cycle of the
pallet should be thoroughly considered. A product's material and energy con-
sumption are gathered and calculated across the course of its life cycle, from
cradle to grave, using life cycle assessment (LCA). Using a life cycle assess-
ment, one can analyze loads placed on the environment and then suggest
ways to lessen their effects and advance sustainability (Shao & Cui, 2023).

Research was conducted to determine the environmental impact of pallets
made from different materials which is wood pallets and plastic pallets. Mate-
rials including data of raw materials, energy utilization and post-use pallet
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disposal data were collected for this research. The result showed that wooden
pallet is more environmentally friendly than plastic pallet. During the raw ma-
terial stage, the environmental impact of plastic pallets is greater than that of
wooden pallets because plastic pallets are derived from petroleum, whereas
wood pallets are made from trees. During the production stage, plastic pallets
are obtained using a variety of techniques, such as blow molding, injection
molding, and foaming. The environmental impact of wooden pallets is lower
than that of plastic pallets because plastic pallets require that petroleum be
melted at high temperatures, whereas wooden pallets can be formed by simple
nailing. The final disposal stage refers to the last treatment and disposal of
packaging waste. Wooden pallets have a greater global warming potential
(GWP) value than plastic pallets. Wooden pallets are recycled, ground into
chips, and then blended into organic fertilizer while for plastic pallets, recycling
amounts to 10 percent while the rest are for landfill and incineration (Shao &
Cui, 2023, pp. 3-5).

An example of a logistics service provider who has implemented sustainability
in their packaging operations is DHL. DHL has fully adopted the Packaging
Act, which went into full effect in 2019. The Packaging Act seeks to make the
recycling of used packaging effective, environmentally friendly, and consumer-
friendly while also establishing a packaging recycling quota. This is why freight,
sustainable packaging, and business practices are top priorities. Reusable ma-
terials such as heavy-duty boxes and euro pallets are used in transporting in-
dustry equipment. The Euro pallet is mainly used because their ecosystem
footprint is minimal, which contributes to their little environmental impact.
When considering the full life cycle, according to HPE-certified pallets, wooden
pallets have a much better energy and environmental balance than plastic pal-
lets. They are never treated with wood preservatives and are produced without
water. When a wooden pallet is beyond repair or use, it can be recycled and
burned without any issues. Also, in DHL, padding is made of cardboard instead
of PE (Polyethylene) foam. This cardboard fixing pad is made of sustainable
materials that safeguard delicate items like filter cartridges and pumps while
they are being transported. It is important to note that this single-material so-
lution is composed entirely of recycled materials, producing significantly fewer
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CO2 emissions than solutions derived from polyethylene (PE) foam (DHL,
2021).

Additionally, DHL ensures that industry equipment is packaged in a sustaina-
ble and hazard-free manner by ensuring the following:
1. All liquids or fuels are entirely drained before transportation.
2. Industrial equipment must be transported in crates or safely strapped to
pallets, covered firmly with edge protectors and reinforced cardboard.
3. Heavy equipment with large top are stacked on a wide base to diminish
instability during transportation.
4. Equipment that are too large to be securely stacked upon will attract
surcharges (DHL, n.d.-b).

In DB Schenker, products such as industry equipment are package in a way
that reduces damages. They use package technologies such as a dynamic
shaker, inclined plane, climate chamber and drop test device. Additionally,
they use Euro pallets that has be manufactured by certified manufacturers in
accordance with UIC regulations 435-2 and the IPPC standard (ISPM15) (DB
Schenker, n.d.-b).

DB Schenker offers guidance to its industrial clients regarding the layout and
construction of their packaging; however, a custom-built wooden crate is typi-
cally the preferred option. This wooden crate is usually ten meters or longer
on the sides. Additionally, they are tightly fitted aluminum composite bonnets
that keep out water vapor and shield the components from corrosive elements.
Moreover, desiccants prevent moisture from getting inside machinery and sys-
tems. The heavy equipment that weighs several tons needs to be fastened to
the ground (DB Schenker, n.d.-a). Other packaging solutions used to pack in-
dustry equipment such as heavy machinery parts, tools and equipment are
cargo boxes with a pallet base, wooden crates, corrugated small cargo carriers
(KLT), Corrugated cardboard small cargo carriers, Euro standard cardboard
boxes, Euro pallets, IPPC wooden pallets, wooden disposable pallets, and
bubble wrap (DB Schenker, n.d.-c).
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Packaging also plays a major role in the optimization of a warehouse structure.
For example, standardized reusable containers help to lower operating ex-
penses and packaging waste in warehouses throughout the supply chain (Wu
& Dunn, 19953, p. 27). An example of this type of planning is a warehouse tool
called BinPacker used by DB Schenker. BinPacker automates activities relat-
ing to the optimal use of transport units (such as containers, trucks, or pallets)
and the minimization of empty space. This directly affects CO2 emissions and
the cost of transportation. Other uses for BInPACKER include the computation
of truck loading meters and the palletization of mixed or unit loads (DB Schen-
ker, 2023, p. 9). Finally, packaging operations can be optimized to promote
sustainability. Packing elements such as shape, size, and material choices
have an effect on logistics costs. When packaging operations are optimized,
accompanied by reorganized pallet configurations, the utilization of materials
is reduced, handling time is decreased, and space is increased in the ware-
house or trailer. The outcome is less waste from packaging, less need for ve-
hicles as there is more space used, and handling in warehouses is made sim-
pler. Reduced environmental effects are a direct result of this efficiency (Wu &
Dunn, 19953, p. 29).

4.3 Transportation

Transport management consists of matters relating to transport mode, route
selection, vehicle scheduling, fleet size, and freight consolidation. Activities in
this segment is closely related to outbound logistics. Outbound logistics fo-
cuses on physical distribution activities which are collecting, storing, and dis-
tributing finished products to customers. Also, it includes material handling,
warehousing (finished goods), network planning and management, order pro-
cessing, and vehicle scheduling and routing. Before any product can be trans-
ported, network design, planning and management is one of the primary con-
cerns of a logistics service provider. Other concerns are choosing between
intermodal or single mode, direct shipping or hub-and-spoke, distributed net-
work or central warehouse, and private fleet or third-party services. During this
process, a lot of trade off must be made from a standpoint of customer
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satisfaction, profit generation, company’s product, logistical available re-
sources, and sustainability. Sustainable practices include less handling,
shorter transit time, more direct routes, fewer shipments, and better space use
(Wu & Dunn, 1995a, p. 29)

4.3.1 Route Optimization

Apart from the use of alternative fuel and switching to less polluting modes
such as rail transportation, the use of software for more efficient loading,
scheduling, and routing is another way to reduce pollution and increase sus-
tainability. This software coupled with an effective information system and cre-
ative management techniques can reduce traffic jams and pollution (Wu &
Dunn, 1995a).

One of the issues plaguing logistics is identifying the best route for freight
transportation to reduce transit time. Modern information technologies have
made it possible for the development of logistics operations. These technolo-
gies have provided accurate data on logistics operations and automatically
fostered comprehensible management judgments (lvanova et al., 2021).

Route optimization focuses on maximizing vehicle efficiency and identifying
the most cost-effective driving route map to deliver items to customers as
quickly as possible (Xin et al., 2022). Logistics service providers often make
use of software or excel sheet to optimize their route planning operations. For
example, DHL funded a startup called Greenplan, which is used to promote
sustainable logistics through route optimization algorithms that reduce operat-
ing costs and the environmental effects of deliveries. Greenplan guarantees
that the delivery vehicle’s capacity is used effectively, and the routes are cal-
culated with the best delivery conditions, including start time and traffic flow.
This system was designed to handle increasingly complex deliveries. It con-
siders factors such as vehicle characteristics and cargo constraints to maxim-
ize fleet utilization and minimize costs, as well as daytime dependent and road
specific journey times to guarantee accuracy. Additionally, Greenplan was cre-
ated in collaboration with the University of Bonn’s Research Institute for
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Discrete Mathematics. According to Dr. Clemens Beckmann, the CEO of
Greenplan, the system eliminates every unnecessary driven kilometer by opti-
mizing delivery routes and stop sequences, resulting in significantly shorter
operation times and lower operating expenses (DHL, 2020).

UPS is another logistics service provider that uses software for route optimi-
zation. UPS uses Orion (on-road integrated optimization and navigation) which
recalculates and updates routes throughout the day based on traffic, delivery,
and pickup commitments. The system was first implemented in 2012 and it
offers truckers the most cost-effective paths across over 66000 routes across
North America, Europe and Canada (UPS, 2020).

4.3.2 Transport Equipment

The transportation of oversized and overweight loads is subject to a number
of regulations pertaining to vehicle fleet size, towing capacity, road surface
conditions, and cargo safety. This is because the process's organization may
be constrained by factors such as tunnel size, railway crossings, electrical
transmission lines and communications, weather, and time of year. LHG refers
to a load that needs special permits and handling on a designated route be-
cause it exceeds the standard or ordinary legal size and/or the limits of a gross
combined mass or mass limits per axle. Heavy goods vehicles, often known
as large goods vehicles, are specialized automobiles used for the transporta-
tion of LHG (LGV). Within the European Union (EU), trucks exceeding 3,500
kg in gross combined mass are considered such vehicles. However, to cross
EU borders, the truck's length must not exceed 18.75 meters and its loaded
weight cannot exceed 40 tonnes (Sierpinski, 2019).

Large and heavy goods (LHG) and need a specialized transport equipment
such as flatliner, pole trailer, low-bed vehicle, and transport truck. Generally, a
vehicle that is larger than what is allowed on the road needs a special permis-
sion that costs extra to obtain in order to utilize the roads. This permit outlines
the route that the load must travel and the times and dates that it is permitted
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to be transported. Before Large and heavy goods can be transported, there
are factors to consider, and these are:
1. Vehicle selection considering the characteristics of the
2. Route development considering traffic volumes and the operational and
technical characteristics of the routes.
3. Vehicle selection with consideration for the highest possible of gross
combined mass and axle loads.
4. Choosing an appropriate road tractor for a semi-trailer while keeping in
mind the maximum load that may be placed on the fifth wheel coupling.

Examples of transport equipment used to transport industry equipment which
are usually known was heavy goods or large and heavy goods are tractor unit,
rigid trucks, trailer, semi-trailer, road tractor, flatbed barges, and container
shipping (Sierpinski, 2019).

DHL transports shipments in accordance with their customers' transport re-
quirements. They make use of modern and functional equipment, which are
the Eurotrailer, Megatrailer, Jumbotrailer, Curtainsider, Maxitrailer, Module
Trailer, B-Link (Nordic Traffic), Thermo/Temperature Control, and Huckepack
Trailer (Rail Transportation). The maximum payload allowed by DHL freight is
24 tons, or a 5-axel combination (3-axel semitrailer and 2-axel truck). They
have a trailer called the coll trailer, which can take significantly heavier single
pieces. Each country in Europe has a maximum truck load and thermos weight
permitted. DHL ensures that these restrictions are addressed appropriately
(DHL, n.d.-a).
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5 ASSESSING STAKEHOLDERS' READINESS IN ADOPTING
SUSTAINABLE PRACTICES

Stakeholders are generally referred to as all the groups of people who could
be impacted by the success or failure of the organization’s product or service.
The stakeholder list begins with the end user and the external customer, who
chooses what product or service to buy (Ulrich & Eppinger, 2016, p. 68).

According to Freeman (2004), stakeholder theory connotes that an organiza-
tion’s capacity to sell its products will depend on how well its managers and
the corporation’s value align with society's challenges and stakeholder expec-
tations (Meixell & Luoma, 2015, p. 70). In the development of environmentally
sustainable transportation, there are many stakeholders involved, including
policymakers such as the European Union (EU), national governments, and
NGOs, as well as members of the supply chain such as logistics service pro-
viders (LSPs) and shippers (Bask & Rajahonka, 2017). In the supply chain,
stakeholders are important in a variety of ways. Internal stakeholders are
known for putting pressure on sustainability and persuade companies to em-
brace sustainable ways and objectives while external stakeholders have the
power to control and influence public opinion (Meixell & Luoma, 2015).

Transport and industrial activities have made major economic contributions to
the nation, but they have also influenced the global environment and caused
harm to human life. Due to this increase in negative influence, numerous stake-
holders, including policy specialists and environmental activists, have been
compelled by the escalating severe global environmental challenges to push
for more government controls. The government, in turn, has responded to
these demands by implementing strict rules, policies, and regulations regard-
ing sustainability and enforcing industries and institutions to adhere. Despite
all this, some firms and organizations are still finding it difficult to implement
sustainable practices in their business operations. These organizations en-
counter numerous obstacles when attempting to adopt sustainable innovations

in their supply chain operations. The removal of these obstacles will require
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resources, but when there is a scarcity of resources, implementing sustainable

innovations is hindered (H. Gupta et al., 2020, p. 1).

In this report, we will be analyzing the obstacles stakeholders, especially in the
industry equipment and logistics service provider sectors, face when attempt-
ing to adopt sustainable practices in their business operations. A good under-
standing of the nature of the obstacles will enable supply chain players to de-
velop techniques for addressing and overcoming these barriers and influence
change in the direction of supply chain sustainability innovation goals. The goal
of sustainable supply chain management is to maximize profit, decrease oper-
ation costs and resource consumption, minimize environmental impacts, and
maximize social wellbeing. Supply chains and organizational innovation are
significantly influenced by sustainability. Put differently, innovation is what
makes sustainability possible. Although companies want to implement sustain-
able innovation in their business operations, unfortunately, they are faced with
obstacles that hinder this implementation. These obstacles arise from a lack
of a suitable policy framework that could offer these companies methodical
assistance in their innovation processes. Another barrier is that strategies and
techniques adopted by companies to overcome barriers are not customized
enough to address the issue.

The success of sustainable innovation in an organisation is reliant on the or-
ganization’s financial capacity, highly skilled personal, understanding the mar-
ket, research and development (R&D), and successful collaboration and part-
nership with other supply chain participants. As a result, businesses are re-
quired to detect and prioritize obstacles that hinders the adoption of sustaina-

ble innovation (H. Gupta et al., 2020, p. 2).

Financial capacity is one of the barriers stakeholders faces when attempting
to research and implement sustainable innovation in their supply chain opera-
tions. For example, a small group of researchers came together and conducted
a study to determine the barriers to sustainability innovation. They investigated
how capitalization can be utilized by institutional innovation middlemen to as-

sist in removing obstacles to sustainable innovation. They discovered that
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capitalization or financial mobilization activities such as financial cooperation
between public and private institutions, availability of financial instruments and
policy and regulatory support for innovation can enable policy makers and reg-
ulatory bodies in addressing and removing the financial, technological, and
regulatory barriers that prevents sustainable innovation (H. Gupta et al., 2020).
This means that regardless of the eagerness of a stakeholder to adopt sus-
tainable practices or the presence of stricter sustainable regulations by the
government, if the stakeholder has limited access to capital, they would be
unable to remove obstacles that prevent sustainable innovation in their busi-

ness operations.

Another aspect of financial capacity is the funding received internally and ex-
ternally to promote sustainability. Another study was conducted by a group of
researchers to determine the impact of financial barriers on sustainable inno-
vation. During the research, they evaluated the impact of internal funding and
public funding on innovation, and they discovered that one of the biggest ob-
stacles to sustainable innovation is the lack of internal funding. While the ab-
sence of external funding, such as from government agencies, hinders sus-
tainable innovation, the impact of the absence of internal funding is
greater.Other barriers that affect the readiness of stakeholders in adopting
sustainable practices includes the lack of awareness regarding the advantages
associated with sustainable technologies, insufficient skilled workforce to ap-
ply sustainable technologies, lack of consumer acceptance and ignorance on
sustainable products, insufficient funding in research and development for sus-
tainable product and treating sustainable innovation as an expense rather than
an investment for the future (H. Gupta et al., 2020).

A review was made by two researchers from a university in Morocco to dis-
cover the barriers and drivers of implementation of sustainability in supply
chain management. They discovered a total of 60 elements, including 28 driv-
ers and 32 barriers. The internal and external barriers identified from various
industries includes lack of IT system integration, weak GSCM organisation cul-
ture, employee resistance, inadequate training and technical knowledge, lack

of government initiatives, insufficient familiarity with the Green System among
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experts, difficulties in determining and weighing advantages and costs, market
competition and uncertainty, and poor application of GSCM practices (Hebaz
& Oulfarsi, 2021).

6 RESEARCH METHODOLOGY

This section explains how the data and information used for this thesis will be
obtained and evaluated. Methodology describes how the entire study design
is implemented through rational, methodical, and consistent research judge-
ments in order to survive criticism regarding the attainment of legitimate and
trustworthy results. Methodology encompasses all phases of social research,
including formulating research questions, gathering and evaluating data, and
interpreting conclusions. After the objectives and the research questions have
been finalised, the first thing to ask is, ‘What kind of data do | need to gather
in order to address my research questions??” (Symeou & Lamprianou, 2008)

6.1 Qualitative Research

In this research is applied qualitative research approach. This approach col-
lects the participants' experiences, views, and behaviours through a specific
set of research techniques such as interviews, focus groups, surveys, visual
techniques, content analysis, and biographies (John Dudovskiy, n.d.). Qualita-
tive research is more focused on the individual’s unique experiences with the
problem being investigated. It is the process of gathering, evaluating, and in-
terpreting information from people's actions and words. It speaks of the defini-
tions, meanings, traits, metaphors, symbols, and descriptions of many objects.
Qualitative research generally represents research in philosophy, anthropol-
ogy, philosophy, and sociology (Habib et al., 2014). According to Creswell
(2007), qualitative research can be categorised into five main approaches: nar-
rative research, phenomenology, ethnography, case studies, and grounded
theory.(L. Haven & Van Grootel, 2019).
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Qualitative data analysis has four major steps, which include gathering data,
reducing data, displaying data, and verifying (making a conclusion). Qualitative
data analysis involves describing, classifying, and connecting phenomena with
the researcher’s perceptions. First, the researcher should thoroughly define
and interpret the phenomena being studied. Then, multiple cases are exam-
ined, and the similarities and differences are grouped separately. After that,
concepts can be created and linked to each other (Mirko Palic & Stephen Hen-
derson, 2016).

6.2 Data Collection Methods

There are various ways research data is collected. For qualitative methodol-
ogy, researchers emphasise the themes, patterns of meaning, and experi-

ences associated with the occurrences.(Habib et al., 2014).

6.2.1 Survey in Qualitative Research

The term "survey" in sociology refers to the long-standing practice of studying
a population by member observation during censuses. Surey, in qualitative re-
search, is defined as the study of diversity in a population rather than distribu-
tion. The goal of a qualitative survey is to ascertain the diversity of a certain
topic of interest within a specific population rather than establish frequencies,
means, or other criteria. This means that a survey in qualitative research is not
centred on counting the number of people who share the same feature (value
of a variable) but on focusing on meaningful variance (important dimensions

and values) (Jansen, 2010).

When creating a survey, ask questions such as, What do | want to know (in-
formation)? Who do | want to ask (the audience)? How should | distribute the
survey format, and how will that affect the number of responses (questions)?
The survey has either closed or open questions. Open questions allow the
participant to elaborate in great detail about their opinions and personal
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experiences, while closed-ended questions restrict the answer to a single cat-

egory (Gournelos, 2019).

In evaluating the sustainable practices of delivery industry equipment in Eu-
rope, | will obtain my primary data through a survey (Appendix 1) and inter-
views (Appendix 1) with logistics service providers. The survey applied to the
study is known as a semi structured survey which is defined as a combination
of closed and open-ended questions. The question in the survey addresses
the three research questions, which are: the current sustainable practices im-
plemented in industry equipment delivery in Europe; adapting delivery logistics
to the nature of equipment; and assessing stakeholders' readiness to adopt
sustainable practices. The platform used for the survey is Google Forms.

In constructing and arrange the questions in the survey, the funnel technique
was applied. This type of survey technique is referred to as a direct question-
naire, and it usually starts with closed questions. More open-ended questions
are asked as one goes into the tunnel. At first, the participants are given a set
of generic questions on the subject, and subsequent questions are tailored to
be more precise and direct. These defined questions are open-ended to en-
sure that every potential angle of the subject is explored (Habib et al., 2014).

This means that the survey began with broad questions about general
knowledge of sustainability, then moved to more precise aspects of sustaina-
bility in their delivery operations, and finally asked comprehensive questions

about specific operations and experiences.

The first section of the survey addresses the information about the participants,
where | asked for their name, company name, and role, industry sectors, the
number of years their company has been involved in industrial equipment de-

livery, and privacy and confidentiality questions.

The second section focused on their general understanding of sustainability.
The questions focused on evaluating their level of familiarity with sustainability,
the significance of sustainability to their organisation, how well the concept of
sustainability in the context of industrial equipment delivery is understood, and
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lastly, what aspects of their business operations are integrated with sustaina-
bility.

The third section focused on current practices. The purpose of this section is
to understand the current sustainable practices adopted by their company in
the delivery of industrial equipment. Some of the questions in this section are
open-ended questions. The questions focused on their sustainability goal in
relation to industrial equipment delivery, the efficacy of their sustainable equip-
ment delivery procedures, the motivation behind adopting these practices,
ways this commitment is communicated to their stakeholders, the use of sus-
tainable packaging materials (if applicable), the application of green transport
initiatives in industrial equipment delivery, and the measurement of carbon

footprint in relation to industrial equipment delivery.

The fourth section concentrated on challenges and opportunities. The ques-
tions asked elaborated on the main challenges faced when implementing sus-
tainable practices in relation to industrial equipment delivery, the level of chal-
lenges experienced (on a scale of 1-4), the impact of governmental regulation
or industry standards on their sustainable approach (if any), the extent to which
technology plays in optimizing sustainable delivery processes, and finally, their

plans for future improvement and expansion.

6.2.2 Survey Participants

The survey was sent to Logistics service providers in Finland, Nigeria, Czech
Republic, Poland, and Lithuania (Appendix 2). | sent to 39 companies in Fin-
land, 33 companies in Poland, 55 companies in Lithuania, and 26 companies
in Czech Republic. After sending the survey, a follow-up call was made to most
of the companies in Finland, but only one company responded.
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6.2.3 Interview in Qualitative Research

Interviews are considered one of the most common methods of collecting qual-
itative data and the backbone of primary data collection. The goal of a qualita-
tive study is to investigate and provide evidence for the reasons behind the
nature of a given phenomenon. According to Sewell, from an academic point
of view, interviews in qualitative research are defined as an attempt to com-
prehend the world from the subject’s perspective, uncover the significance of
people's experiences, and unravel their actual reality before scientific explana-
tions. The qualitative interview is focused on data gathering. It is crucial to note
that the information collected needs to be more credible, and the researcher
must establish a positive rapport with the source.(Adhabi & Anozie, 2017).

Interviews as qualitative research are particularly useful when the researcher
wants to collect information about a specific topic, generate data to support the
development of theories, encourage participants to share their experiences,
and acquire insight into the respondent’s stories or life. The three methods
used in conducting interviews are structured (formal), semi-structured, and un-
structured interviews. A structured interview is when the interviewer asks all
the participants the same standard questions from a questionnaire, either over
the phone or in person. The interviewer has complete control over this kind of

interview (Saunders & Lewis, 2018).

From a general point of view, an interview has many advantages. For instance,
it allows the researcher to chime in when necessary to ensure that the partici-
pant is aware of the subject or issue being studied. Furthermore, interviewers
are able to apply their interpersonal abilities to delve into important topics
brought up by the interviewee, which is considered a crucial component of
thorough data gathering. The disadvantage of an interview is that it is expen-
sive and time-consuming. The interviewer might be required to travel or to pay
for transport expenses for the participant to the interview location (Adhabi &
Anozie, 2017).
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The ethical concern surrounding interviews is that the interaction between the
participant and interviewer during data collection can have moral ramifications.
Therefore, it is necessary to establish and follow clear rules to prevent ethical
consequences. Other ethical concerns stated by research scholars include
lowering the risk of unforeseen harm, safeguarding the participant’s infor-
mation, properly educating them about the purpose of the study, and reducing
the possibility of exploitation (Adhabi & Anozie, 2017).

A structured interview was applied to this study. The questions asked were the
same questions constructed in the survey. The interview was conducted
through teams in the month of April, and it took less than 30 minutes. One of
the logistics service providers was from Nigeria while the second one was from
Rauma in Finland. The two interviews proceeded smoothly, and they indicated
that they want the names of their businesses mentioned in this study. The first
respondent for the interview works for a haulage firm in Nigeria, and the sec-
ond participant works in Euroports Rauma Oy.

Finally, the secondary data will be obtained from existing data on sustainable
practices implemented in the delivery of industry equipment in Europe. This
existing data will be obtained from transport government agencies such as the
European Commission, non-governmental agencies, documents and news ar-
ticles from logistics service providers such as DHL and Maersk, amongst many
others, and articles and relevant literature are gotten from websites such as
Science Direct, Research Gate, Academia, Ebsco, Emerald Insight, SAMK

6.3 Validity and Reliability of Research

Validity in research refers to how effectively the data collected represents the
actual field of study. In essence, validity means measuring what is intended to
be measured (Taherdoost, 2018). There are different types of validity, and they
include face validity, content validity, construct validity, criterion validity, and
reliability.
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Content validity is defined as the extent to which items in an instrument reflect
the content universe to which the instrument will be generalised. In general,
content validity is assessing a newly developed survey instrument to make
sure it has all necessary questions and excludes any that are not relevant to a
specific construct area. Construct validity is the degree to which you were able
to operationalize—that is, convert a concept, idea, or behaviour that is a con-
struct into a reality that functions and operates (Hamed Taherdoost & Lumpur,
2016). Criterion validity is defined as the degree to which a measure is con-
nected to an outcome. It gauges the accuracy with which one measure fore-
casts the result of another. This kind of validity is conferred upon a test that
may accurately forecast behaviour or performance in a different context (past,
present, or future) (Taherdoost, 2018).

For this research, the validity method will be a combination of content validity,
construct validity, and criterion validity. For the literature review, | will be ap-
plying content validity to ensure that it is relevant and credible. | focused on
academic journeys, industry reports, and publications from reputable transport
organisations and logistics service providers that have implemented sustaina-
ble practices in their delivery throughout Europe.

For the survey questions and interview, | applied construct validity and criterion
validity. The construct validity will ensure that the questions in my survey ef-
fectively capture the data required to evaluate the sustainability practices of
the operators, while the criterion validity will ensure that the questions included
in the survey and interview are related to established sustainability frameworks
and measures utilised in the logistics sector, such as carbon footprint.
Reliability means the degree to which a measurement of a phenomenon yields
a consistent and steady result. Repeatability is another factor that affects reli-
ability (Taherdoost, 2018). In the research, literature reviews are derived from
reliable and credible sources, and additionally, | will triangulate these multiple
resources and verify that the information on specific sustainable practices cor-
roborates.
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7 EMPIRICAL ANALYSIS

Empirical research is described by Calfee and Chambliss (2005) as a struc-
tured method for answering specific kinds of questions by collecting data and
other evidence under well-defined, repeatable settings (Defining Empirical Re-
search - Empirical Research: Defining, Identifying, & Finding - Research
Guides at University of Memphis Libraries, 2024).

7.1 Survey Response

A respondent working in a company that specialises in logistics and sea freight
responded, and they did not consent to the use of their company name in this
study. The respondent responded to the survey on the 27" °f March 2024 and
for the purpose of this study, this company shall be Company A. The respond-
ent stated that Company A has been involved in the delivery of industry equip-
ment for 20 years. The concept of sustainability is familiar to them. He further
explained that sustainability is important to company A and that they averagely
understood sustainability in the context of industrial equipment delivery. The
respondent explained that sustainability is integrated into the company’s busi-
ness operations, especially in using energy-efficient warehouse operations,
route planning optimisation, and collaborating with sustainable partners. How-
ever, when asked if company A has specific sustainable goals related to in-
dustrial equipment delivery, the respondent gave no response.

The respondent stated that carbon footprint is a measurement used to check
the efficacy of sustainable practices in delivering industrial equipment. How-
ever, when asked the motivation behind the adoption of these sustainable
practices, the respondent gave no response. The respondent gave no re-
sponse when asked how their commitment to sustainability is communicated

with clients and stakeholders.

The respondent stated that sustainable packaging materials were not used in

packaging industry equipment. Packaging materials is the responsibility of
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their customers. The respondent explained that green initiatives in place for
industry equipment delivery include the use of alternative fuels, intermodal
transportation, and route optimization. However, the respondent did not re-
spond when asked how the company measures and reports its carbon footprint
as it relates to industrial equipment delivery. The respondent said that the chal-
lenges faced by the company is moderately high. He specified that technolog-
ical changes pose a high level of challenge to the company. At the moment,
technology is crucial to maximising the delivery of equipment for the sustaina-
ble sector. The respondent did not give a response when asked if there were
any governmental or industry standards that influenced their approach to sus-
tainable industry equipment delivery and the future improvement for sustaina-
ble industry equipment delivery.

7.2 Interview responses

7.2.1 First interview

The first interview is with BHN Limited, a haulage service provider. They con-
sented to the use of their company name in this study and are experts in road
logistics. The interview was held on WhatsApp on March 5th, 2024, at 12:20

p.m. The interview duration was thirty minutes.

When the call connected, pleasantries were exchanged, and the question of
privacy and confidentiality was asked, and the participant agreed to have the
company’s name published. The interview was conducted using the survey
question. The participant stated that BHN has been involved in the delivery of
industry equipment for 20 years (since 2004). They are very familiar with the
concept of sustainability, and it is a very important aspect in their company.
They were well-versed in the meaning of sustainability as it related to the sup-
ply of industrial equipment.

The participant explained that the areas where sustainability is integrated in-
cludes the use of electric and hybrid vehicles to reduce carbon emission, the

use of alternative fuels to reduce carbon emission, route planning optimization,
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collaborating with sustainable partners and implementing reverse logistics for
product returns and recycling. Based on the concept of climate change, BHN
established sustainable targets for the delivery of industrial equipment. They
measure the efficacy of sustainable industry equipment delivery practices
based on energy consumption (renewable energy), compliance with regula-
tions and transport standards, customer feedback, resource utilisation (fuel,
material, packaging), and transport efficiency.

He stated that they are motivated as a company to adopt these sustainable
practices because it was a global trend and corporate responsibility propelled
them to research and adopt these practices. He went on to say that their mo-
tivation sprang from the desire for a cleaner environment around the world.
Their commitment to sustainability is communicated with clients and stake-
holders through usual customer service channels. By sending information on
innovations (new practice introduction) and inviting them for launching cere-

monies and inspection tours, and lastly requesting for feedback from clients.

However, when asked if his company utilises sustainable packaging materials
for industrial equipment delivery, he said it is not applicable to them as a com-
pany. It is the client’s responsibility to ensure that packaging materials used
utilize sustainable materials. The green transport initiatives in place for industry
equipment delivery are electric and hybrid vehicles, alternative fuel, route op-
timization and collaboration with institution that promote sustainability.

When asked how his company measures and reports on its carbon footprint
related to industrial equipment delivery, he said that it is not yet finalized and
that it is still in process. They are currently developing a measuring tool in col-

laboration with private and government stakeholders.

The participant stated that it is extremely challenging to implement sustainable
practices for industry equipment delivery. The challenges include a lack of
technical know-how and sustainability awareness, a lack of financial re-
sources, technological change, a lack of government initiatives, and an insuf-
ficiently skilled workforce. Technology plays a major role in optimising sustain-

able industry equipment delivery in their company.
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When it comes to the sustainable delivery of industry equipment, they are not
greatly impacted by government rules or industry standards. He stated that
there is no firm governmental regulations or industry standards yet. Compa-
nies are currently being encouraged to adopt sustainable practices. But the
government is about to roll out policy and regulatory guidelines in this as-

pect. As at now, there is not much in place.

When asked what the plans for future improvement in sustainable industrial
equipment delivery were, he said that despite current challenges, there is no
going back in sustaining and expanding the scope of the ongoing process.
Additionally, they are looking into the possibility of phasing out hydrocarbon
fuels completely and using only electric and CNG powered automobiles.

7.2.2 Second Interview

The second interview is with Euroports Rauma Oy, a maritime logistics com-
pany. They consented to the use of their company name in this study. The
interview was held on Teams on April 23rd, 2024, at 10:19am. The interview

duration was thirty minutes.

When the call connected, pleasantries were exchanged, and the question of
privacy and confidentiality was asked, and the participant agreed to have the
company’s name published. The interview was conducted using the survey
question. The respondent stated that Euroports has been involved in the de-
livery of industrial equipment since 1897. They are very familiar with the con-
cept of sustainability, and it is a very important aspect of their company. They
excellently understand the meaning of sustainability as it relates to the supply
of industrial equipment.

The areas where sustainability is integrated in the delivery of industrial equip-
ment includes the use of alternative fuels to reduce carbon emissions, Route
planning optimization, The use of electric and hybrid vehicles to reduce carbon
emissions, collaborating with sustainable partners, implementing reverse lo-
gistics for product returns and recycling, and using energy-efficient warehouse
operations. Their goals are it relates to industrial equipment delivery includes
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finding the cleanest equipment for the operation. For example, the new hybrid
cranes. These cranes have an advantage because they use land-based elec-
tricity. They measure the efficacy of sustainable industry equipment delivery
through carbon footprint, lifecycle assessment, energy consumption (renewa-
ble energy), resource utilization (fuel, material, packaging), and transport effi-

ciency.

The respondent explained that there are multiple reasons behind the adoption
of sustainable practices. For example, they are willing to be the first in Finland
to have sustainable operations. They collaborated with customers because the
customers have new sustainability programmes, and lastly, in the future,

adopting sustainable practices will bring an advantage in competition.

They communicate their commitment to sustainability with their clients and
stakeholders through collaboration with stakeholders’ sustainability pro-
grammes and customers. However, when asked if his company uses sustain-
able packaging materials for industrial equipment delivery, the respondent
stated that they are a service-oriented company and that packaging materials
come from customers. The green transport initiatives in place for industry
equipment delivery include alternative fuels, electric and hybrid vehicles, route
optimisation, collaboration with institutions that promote sustainability, and a
sustainable group located in Belgium.

The carbon footprint at the company is measured and calculated through con-
sumption, and they are procuring new measuring equipment for it. He stated
that it is challenging to implement sustainable practices in industrial equipment
delivery. When asked to elaborate on the kinds of challenges faced, he said
technological changes and that winter create hindrances to using electrical

equipment.

When it comes to the sustainable delivery of industry equipment, they are not
greatly impacted by government rules or industry standards rather, they are
greatly impacted by technological changes. Technology currently plays a high
role in optimising sustainable industry equipment delivery. When asked what

the plans for future improvement in sustainable industrial equipment delivery
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were, he said that creating and researching new innovations and evaluating

how suitable they are for the company.

7.3 Main Findings from Survey and Interview

7.3.1 Sustainable Practices Adopted in Delivery Operations

Looking through the lens of the first research question, we would examine the
current sustainable practices implemented by these respondents. The survey
and interview showed that the respondents are very familiar with sustainability,
which is considered an important aspect of their company. Three third (3/3) of
the respondents stated that sustainable measures implemented include the
use of alternative fuels to reduce carbon emissions, route planning optimisa-
tion, the use of electric and hybrid vehicles to reduce carbon emissions, col-
laborating with sustainable partners, implementing reverse logistics for product
returns and recycling, and using energy-efficient warehouse operations. Addi-
tionally, when asked about green initiatives adopted, they answered alternative
fuel, intermodal transportation, route optimisation, electric and hybrid vehicles,
and collaboration with institutions that promote sustainability. The measures
not chosen were the use of eco-friendly packaging materials and streamlining
material handling processes.

7.3.2 Similarities and differences in delivering diverse industrial equipment

Looking through the lens of the second research question, we would examine
the similarities or differences in operations in the delivery of diverse industrial
equipment in terms of using sustainable packaging materials, material han-
dling processes, and route optimisation. Three-third of the respondents chose
route optimisation. Three-thirds of the respondents said that packaging mate-
rials is the responsibility of their customers, and none chose to streamline ma-

terial handling processes.
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7.3.3 Reluctance or Readiness of Stakeholders to Implement Sustainable
Operations

When the respondents were asked about what motivated them to implement
sustainability, only two-thirds of the respondents' answers were provided. One
of the participant responded that climate change is their strong motivation, and
this is related to corporate social responsibility. Adopting sustainable delivery
practices enhances their reputation and brand loyalty, as well as reducing pol-

lutants in the environment.

One of the respondents stated that the motivation behind implementing sus-
tainable delivery is due to competitive advantages, which are related to corpo-
rate social responsibility. They are eager to be the first in Finland as it relates
to implementing sustainable delivery practices. This builds their brand image
and attracts customers, improves operational efficiency, which saves costs
and reduces waste, and also protects the environment from pollutants and cli-
mate change. Finally, being able to collaborate with customers that have new

sustainability programmes is also a motivating reason for them.

When asked about the level and types of challenges faced in adopting sus-
tainability, three-thirds of the respondents responded that it was challenging
and extremely challenging. The reasons they gave include technological
changes, winter weather, a lack of financial resources, a lack of technical
know-how and sustainability awareness, a lack of government initiatives, and
an insufficiently skilled workforce. A stakeholder may become hesitant to adopt
sustainable practices in delivery as a result of these issues.

When asked about their future goals, only two-thirds of the respondents pro-
vided answers. One of the respondents stated that they are looking into the
possibility of phasing out hydrocarbon fuels completely and using only electric
and CNG-powered automobiles, while the other respondent stated that they
are researching new innovations to determine their suitability for their organi-

sation.
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8 CONCLUSIONS

The aim of this study is to assess and evaluate the efficacy of the sustainable
practices implemented by transport organisation by reviewing their business
operations in the delivery of industrial equipment. After an extensive examina-
tion and analysis of literature review and empirical data, this study seeks to

answer the questions and provide new insights.

The first research question is aimed at investigating the current sustainable
practices implemented by transport organizations. The first research examined
the sustainable regulations and practices endorsed by regulatory bodies in Eu-
rope and implemented by car manufacturing companies and logistics service
providers. From the secondary data, it was discovered that governmental bod-
ies in Europe play a major role in regulating, facilitating, endorsing, and buying
sustainable practices to promote a greener standard of living. Apart from en-
dorsing regulations, they develop transport infrastructure and influence the
business operations of transport organisations by providing financial incen-

tives.

From the empirical data, it is seen that when the respondents were asked if
governmental regulations or industry standards had played a role in influencing
their approach to sustainability, one-third of the respondents stated that the
government is about to roll out policies and regulatory guidelines in the aspect
of promoting sustainability in transportation, but as of now, there is not much
in place. While the second respondent said no and that technological changes
are bigger issues. The second part of RQ1 addresses the current sustainable
implementation adopted by logistics service providers. The secondary data
stated that sustainable practices implemented by LSPs include the use of bio-
fuel, alternative fuels, renewable sources such as electricity, solar, and hydro-
gen, incorporating smart warehouse systems, using biodegradable material for
secondary packaging, slow steaming, and intermodal transportation.
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From the empirical data, sustainable practices adopted by these companies
include the use of alternative fuels to reduce carbon emissions, the use of
electric and hybrid vehicles to reduce carbon emissions, implementing reverse
logistics for product returns and recycling, using energy-efficient warehouse
operations, and intermodal transportation.

The second research question further explored the similarities and differences
in sustainable practices in the delivery of diverse industry equipment. The lit-
erature review data pointed out that logistics activities such as material han-
dling systems, packaging materials, route optimisation, and transport equip-
ment can adopt sustainability. The empirical data showed that the use of sus-
tainable packaging material is the sole responsibility of their customers, and
that route optimisation is one of the sustainable practices integrated into their

business operations.

The third research question addresses the motivation behind the readiness or
unwillingness of stakeholders to implement sustainable practices in their busi-
ness operations as it relates to the delivery of industrial equipment. The litera-
ture review data examined reasons behind the reluctance of stakeholders, and
they include financial constraints, scarcity of resources, lack of awareness, in-
sufficient skilled workforce, lack of consumer acceptance and ignorance of
sustainable products, insufficient funding in research and development for sus-
tainable products and having the wrong mindset about sustainability, lack of
government initiatives, insufficient familiarity with the Green System among
experts, difficulties in determining and weighing advantages and costs, market
competition and uncertainty, and poor application of GSCM practices.

The respondents were asked what motivated them to adopt sustainability prac-
tices in their companies and what challenges they faced in the implementation.
Their motivations are centered on climate change, competitive advantage, the
reputation of the company, a cleaner environment, and better collaboration
with sustainability-minded customers. This is rooted in corporate responsibility.
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The major challenges faced by all respondents are technological changes.
Others include winter weather disrupting electrical components, a lack of fi-
nancial resources, a lack of technical know-how and sustainability awareness,

a lack of government initiatives, and an insufficiently skilled workforce.

9 FUTURE RESEARCH

During the process of gathering primary data through a survey and interview,
there was a challenge in the number of responses acquired. Due to the low
responses from the respondents, it is vital to do further research on the varia-
bles that influence the delivery of diverse industry equipment.

The information derived in assessing the current sustainable practices imple-
mented by logistics service providers, the challenges faced in implementing
these practices, and the motivation behind implementing these practices is
sufficient. But in the area of evaluating variables that influence the delivery of
diverse industry equipment, such as streamlining material handling processes
and the use of sustainable packaging materials, the information gotten was not
sufficient, and it will be necessary for further research to be conducted in order
to get a holistic view of sustainable practices in the delivery of industry equip-

ment in Europe.



66

REFERENCES

5 Common Machines Used in Automotive Manufacturing | Midsouth Mechani-
cal Contractors. (n.d.). Midsouth Mechanical. Retrieved December 14,
2023, from https://midsouthmechanical.com/5-common-machines-used-
in-automotive-manufacturing/

Aarnisalo, K., Tallavaara, K., Wirtanen, G., Maijala, R., & Raaska, L. (2006).
The hygienic working practices of maintenance personnel and equipment
hygiene in the Finnish food industry. Food Control, 17(12), 1001-1011.
https://doi.org/10.1016/J.FOODCONT.2005.07.006

Adhabi, E. A. R., & Anozie, C. B. L. (2017). Literature Review for the Type of
Interview in Qualitative Research. International Journal of Education, 9(3),
86. https://doi.org/10.5296/ije.v9i3.11483

Ahmed, A., AI-Amin, A. Q., Ambrose, A. F., & Saidur, R. (2016). Hydrogen fuel
and transport system: A sustainable and environmental future. Interna-
tional  Journal of  Hydrogen  Energy, 41(3), 1369-1380.
https://doi.org/10.1016/J.IJHYDENE.2015.11.084

Bai, C., Fahimnia, B., & Sarkis, J. (2017). Sustainable transport fleet appraisal
using a hybrid multi-objective decision making approach. Annals of Oper-
ations Research, 250(2), 309-340. https://doi.org/10.1007/s10479-015-
2009-z

Barbarino, S. (n.d.). Green Freight Europe Programme Towards CO 2 neutral
freight in Europe.

Barfod, M. B. (2018). Supporting sustainable transport appraisals using stake-
holder involvement and mcda. Transport, 33(4), 1052-1066.
https://doi.org/10.3846/transport.2018.6596

Bask, A., & Rajahonka, M. (2017). The role of environmental sustainability in
the freight transport mode choice. International Journal of Physical Distri-
bution & Logistics Management, 47(7), 560-602.
https://doi.org/10.1108/IJPDLM-03-2017-0127

Binseng, W., Emanuel, F., Ted, C., R, K. O., Malcolm, R., & Robert, S. (2006).

Medical Equipment Management Strategies. Biomedical Instrumentation



67

&amp; Technology, 40(3), 233-237. https://doi.org/10.2345/i0899-8205-
40-3-233.1

Cosimato, S., & Troisi, O. (2015). Green supply chain management. The TQM
Journal, 27(2), 256-276. https://doi.org/10.1108/TQM-01-2015-0007

Darda, S., Papalas, T., & Zabaniotou, A. (2019). Biofuels journey in Europe:
Currently the way to low carbon economy sustainability is still a challenge.
Journal of Cleaner Production, 208, 575-588.
https://doi.org/10.1016/J.JCLEPRO.2018.10.147

DB Schenker. (n.d.-a). Industrial Packaging. Retrieved February 8, 2024, from
https://www.dbschenker.com/de-en/business/packaging-systems/indus-
trial-packaging

DB Schenker. (n.d.-b). Packaging Development. Retrieved February 8, 2024,
from https://www.dbschenker.com/de-en/business/packaging-sys-
tems/packaging-development

DB Schenker. (n.d.-c). Packaging Solutions. Retrieved February 8, 2024, from
https://www.dbschenker.com/de-en/business/packaging-systems/solu-
tions

DB Schenker. (2023). Innovation Insights.

Defining Empirical Research - Empirical Research: Defining, Identifying, &
Finding - Research Guides at University of Memphis Libraries. (2024, April
2). The University of Memphis. https://libguides.memphis.edu/empirical-
research/definition

DHL. (n.d.-a). DHL FREIGHT EQUIPMENT.

DHL. (n.d.-b). How to Ship Any Goods. DHL. Retrieved December 4, 2023,
from https://www.dhl.com/fi-en/home/global-forwarding/freight-forward-
ing-education-center/how-to-ship-any-goods.html#parsysPath_con-
tainer_2039981640_1953296120_title

DHL. (n.d.-c). Warehouse Robotics and Automation . Ecommerce. Retrieved
February 3, 2024, from https://www.dhl.com/global-en/delivered/ecom-
merce/warehouse-robotics-and-automation.html

DHL. (2019). SUSTAINABLE FUELS FOR LOGISTICS.

DHL. (2020, September 2). The key to green logistics could be this superfast
route optimization algorithm. Sustainability. https://lot.dhl.com/the-key-to-
green-logistics-could-be-this-superfast-route-optimization-algorithm/



68

DHL. (2021, August 10). Sustainable packaging — boosting the circular econ-
omy. Sustainability. https://dhl-freight-connections.com/en/sustainabil-
ity/sustainable-packaging-in-logistics/

Dino Besic. (2013). Improving facility layout & logistics to increase the material
flow efficiency. Linnaeus University .

Directorate-General for Mobility and Transport. (n.d.). Sustainable transport.
Mobility and Transport. Retrieved January 18, 2024, from
https://transport.ec.europa.eu/transport-themes/sustainable-transport_en

Directorate-General for Mobility and Transport. (2020, November 3). Infra-
structure: update to TEN-T Corridor Work Plans. Mobility and Transport.
https://transport.ec.europa.eu/news-events/news/infrastructure-update-
ten-t-corridor-work-plans-2020-11-03_en

Directorate-General for Mobility and Transport. (2023, June 22). EU invests
€6.2 billion in sustainable, safe and efficient transport infrastructure.
Transport and Mobility.

EIB. (2021). Sustainable Transport Overview.

European Commission. (n.d.). Trans-European Transport Network (TEN-T).
Infrastructure and Investment. Retrieved January 16, 2024, from
https://transport.ec.europa.eu/transport-themes/infrastructure-and-in-
vestment/trans-european-transport-network-ten-t_en

European Commission. (2014, January 1). Activity and Emissions - Environ-
ment - European Commission. https://wayback.archive-
it.org/12090/20230306004238/https://ec.europa.eu/environment/ar-
chives/air/models/tremove.htm

European Commission. (2023). Sustainable transport, infrastructure and fuels.

European Commission. (2024, January 14). European Union (EU27). Euro-
pean Alternative Fuels Observatory. https://alternative-fuels-observa-
tory.ec.europa.eu/transport-mode/road/european-union-eu27

European Union. (2023, June 6). Significant Milestone Reached: European
Union Boasts Half a Million Public Recharging Points. European Alterna-
tive Fuels Observatory. https://alternative-fuels-observatory.ec.eu-
ropa.eu/general-information/news/significant-milestone-reached-euro-

pean-union-boasts-half-million-



69

public#:~:text=The%20EU%20now%20proudly%20hosts,implementa-
tion%200f%20alternative %20fuel%20technologies.

Eurostat. (n.d.). Machinery and equipment.

Forest L Reinhardt, Raon Casadesus-Masanell, & Frederik Nellemann. (2012).
Maersk Line and the Future of Container Shipping. www.hbsp.har-
vard.edu/educators.

Freight transport statistics - modal split - Statistics Explained. (2023, Septem-
ber 15). Eurostat. https://ec.europa.eu/eurostat/statistics-explained/in-
dex.php?title=Freight_transport_statistics_-_modal_split

Garcia-Arca, J., Comesana-Benavides, J. A., Gonzalez-Portela Garrido, A. T.,
& Prado-Prado, J. C. (2020). Rethinking the Box for Sustainable Logistics.
Sustainability, 12(5), 1870. https://doi.org/10.3390/su12051870

Garcia-Arca, J., Garrido, A., & Prado-Prado, J. (2017). “Sustainable Packaging
Logistics”. The link between Sustainability and Competitiveness in Supply
Chains. Sustainability, 9(7), 1098. https://doi.org/10.3390/su9071098

Gournelos, T. (2019). Doing academic research a practical guide to research
methods and analysis (1st ed). Routledge.

Grigoratos, T., Fontaras, G., Giechaskiel, B., & Zacharof, N. (2019). Real world
emissions performance of heavy-duty Euro VI diesel vehicles. Atmos-
pheric  Environment, 201, 348-359. https://doi.org/10.1016/J.AT-
MOSENV.2018.12.042

Gupta, A., & Singh, R. K. (2020). Developing a framework for evaluating sus-
tainability index for logistics service providers: graph theory matrix ap-
proach. International Journal of Productivity and Performance Manage-
ment, 69(8), 1627—1646. https://doi.org/10.1108/IJPPM-12-2019-0593

Gupta, H., Kusi-Sarpong, S., & Rezaei, J. (2020). Barriers and overcoming
strategies to supply chain sustainability innovation. Resources, Conser-
vation and Recycling, 161, 104819. https://doi.org/10.1016/J. RESCON-
REC.2020.104819

Habib, M., Pathik, B. B., & Maryam, H. (2014). Research methodology-con-
temporary practices : guidelines for academic researchers (1st ed). Cam-
bridge Scholars Publishing.

Hamed Taherdoost, A., & Lumpur, K. (2016). Validity and Reliability of the Re-
search Instrument; How to Test the Validation of a Questionnaire/Survey



70

in a Research. International Journal of Academic Research in Manage-
ment (IJARM), 5(3). https://ssrn.com/abstract=3205040

Hebaz, A., & Oulfarsi, S. (2021). THE DRIVERS AND BARRIERS OF GREEN
SUPPLY CHAIN MANAGEMENT IMPLEMENTATION: A REVIEW. Acta
Logistica, 8(2), 123—-132. https://doi.org/10.22306/al.v8i2.211

Heinold, A., & Meisel, F. (2018). Emission rates of intermodal rail/road and
road-only transportation in Europe: A comprehensive simulation study.
Transportation Research Part D: Transport and Environment, 65, 421—
437. https://doi.org/10.1016/J.TRD.2018.09.003

Helen Kavvadia. (2021). The European Investment Bank’s ‘Quantum Leap’ to
Become the World’s First International Climate Bank. Politics and Gov-
ernance, 9(2), 185-195. https://doi.org/10.17645/pag.v9i2.3921

Inés, A., Diniz, A., & Moreira, A. C. (2023). A review of greenwashing and sup-
ply chain management: Challenges ahead. Cleaner Environmental Sys-
tems, 11, 100136. https://doi.org/10.1016/J.CESYS.2023.100136

Ivanova, L., Kurkin, A., & lvanov, S. (2021). Methods for optimizing routes in
digital logistics. E3S Web of Conferences, 258, 02015.
https://doi.org/10.1051/e3sconf/202125802015

Jansen, H. (2010). The Logic of Qualitative Survey Research and its Position
in the Field of Social Research Methods. Forum Qualitative Sozi-
alforschung / Forum: Qualitative  Social Research, 11(2).
https://doi.org/10.17169/fqs-11.2.1450

Jharkharia, S., & Shankar, R. (2007). Selection of logistics service provider:
An analytic network process (ANP) approach. Omega, 35(3), 274-289.
https://doi.org/10.1016/j.omega.2005.06.005

John Dudovskiy. (n.d.). Inductive Approach (Inductive Reasoning) - Research-
Methodology. Business Research Methodology. Retrieved March 21,
2023, from https://research-methodology.net/research-methodology/re-
search-approach/inductive-approach-2/

Kaledinova, E., Langerak, T., Pieters, R., Sterre, P., & Weijers, S. (2015).
Learning from experiences in sustainable transport practice: green freight
europe and the implementation of a best cases database. Logforum,
2015, 78-86. https://doi.org/10.17270/J.LOG.2015.1.7



71

Kaszubowski, D. (2019). A Method for the Evaluation of Urban Freight
Transport Models as a Tool for Improving the Delivery of Sustainable Ur-
ban Transport Policy. Sustainability, 11(6), 1-23.
https://doi.org/10.3390/su11061535

Kiriliuk, O., Ingaldi, M., Vyacheslavovna Larina, |., & Nikolaevich Larin, A.
(2021). Green logistics-modern transportation process technology. PRO-
DUCTION  ENGINEERING  ARCHIVES, 2021(3), 184-190.
https://doi.org/10.30657/pea.2021.27.24

L. Haven, T., & Van Grootel, Dr. L. (2019). Preregistering qualitative research.
Accountability in Research, 26(3), 229-244.
https://doi.org/10.1080/08989621.2019.1580147

Larina, I. V., Larin, A. N., Kiriliuk, O., & Ingaldi, M. (2021). Green logistics -
modern transportation process technology. Production Engineering Ar-
chives, 27(3), 184—190. https://doi.org/10.30657/pea.2021.27.24

Litman, T., & Burwell, D. (2006). Issues in sustainable transportation. Int. J.
Global Environmental Issues, 6(4), 331-347. www.vtpi.org

Ma, H., & Suo, C. (2006). A model for designing multiple products logistics
networks. International Journal of Physical Distribution & Logistics Man-
agement, 36(2), 127-135. https://doi.org/10.1108/09600030610656440

Maersk Mc-Kinney Moller. (2023). Using bio-diesel onboard vessels.

Masoumi, S. M., Kazemi, N., & Abdul-Rashid, S. H. (2019). Sustainable Supply
Chain Management in the Automotive Industry: A Process-Oriented Re-
view. Sustainability, 11(14). https://doi.org/10.3390/su11143945

Meixell, M. J., & Luoma, P. (2015). Stakeholder pressure in sustainable supply
chain management. International Journal of Physical Distribution & Logis-
tics Management, 45(1/2), 69-89. https://doi.org/10.1108/IJPDLM-05-
2013-0155

Michael G. Kay. (2012). Material Handling Equipment.

Mirko Palic, & Stephen Henderson. (2016). Research Methodology. Interna-
tional Journal of Sales, Retailing and Marketing, 4(9), 1-97.

Mohsen. (2010). A framework for selection of material handling equipment in
manufacturing and logistics facilities. Journal of Manufacturing Technol-
ogy Management, 21(2), 246-268.
https://doi.org/10.1108/17410381011014396



72

Moschovou, T., Vlahogianni, E. I., & Rentziou, A. (n.d.). Challenges for data
sharing in freight transport.

Packaging and Packaging Waste. (n.d.). European Union. Retrieved Decem-
ber 17, 2023, from https://eur-lex.europa.eu/legal-con-
tent/EN/TXT/?uri=LEGISSUM:121207

Packaging waste - European Commission. (n.d.). European Commission. Re-
trieved December 17, 2023, from https://environment.ec.europa.eu/top-
ics/waste-and-recycling/packaging-waste_en

Quak, H. J. (2012). Improving Urban Freight Transport Sustainability by Carri-
ers — Best Practices from The Netherlands and the EU Project CityLog.
Procedia - Social and Behavioral Sciences, 39, 158-171.
https://doi.org/10.1016/j.sbspro.2012.03.098

Rebs, T., Brandenburg, M., Seuring, S., & Stohler, M. (2018). Stakeholder in-
fluences and risks in sustainable supply chain management: a compari-
son of qualitative and quantitative studies. Business Research, 11(2),
197-237. https://doi.org/10.1007/s40685-017-0056-9

Road freight transport statistics - Statistics Explained. (2023, August 8). Euro-
stat. https://ec.europa.eu/eurostat/statistics-explained/index.php?ti-
tle=Road_freight_transport_statistics&oldid=575068

Rodrigue, J.-P. (2020). The Geography of Transport Systems. The Geography
of Transport Systems. https://doi.org/10.4324/9780429346323

Rosch, C., & Skarka, J. (n.d.). The European Biofuels Policy and Sustainabil-
ity. International Association for Energy Economics, 31-35.

Rotimi, A. (2023). Sustainability in the Nigerian Transport System: A Review.
https://www.researchgate.net/publication/370100364

Saidani, M., Yannou, B., Leroy, Y., & Cluzel, F. (2018). Heavy vehicles on the
road towards the circular economy: Analysis and comparison with the au-
tomotive industry. Resources Conservation and Recycling, 135, 108-122.
https://doi.org/10.1016/j.resconrec.2017.06.017

Sakhrani Vivek, Ludlow Donald, & Oberhart Eric. (2017). Analysis of Freight
Transport Strategies and Methodologies Final Report. www.cpc-
strans.com

Sanjari, M., Bahramnezhad, F., Khoshnava Fomani, F., Sho-Ghi, M., &
Cheraghi, M. A. (2014). Ethical challenges of researchers in qualitative



73

studies: the necessity to develop a specific guideline. J Med Ethics Hist
Med, 7, 1-6.

Saunders, M. N. K., & Lewis, P. (2018). Doing research in business and man-
agement an essential guide to planning your project (Second edition).
Pearson.

Schaufelberger, J. E., & Migliaccio, G. C. (2019). Construction Equipment
Management (2nd ed.). Routledge.
https://doi.org/10.1201/9781351117463

Shah, K. J., Pan, S.-Y,, Lee, |, Kim, H., You, Z., Zheng, J.-M., & Chiang, P.-
C. (2021). Green transportation for sustainability: Review of current barri-
ers, strategies, and innovative technologies. Journal of Cleaner Produc-
tion, 326, 129392. https://doi.org/10.1016/J.JCLEPRO.2021.129392

Shao, F., & Cui, Q. (2023). Comparison of life cycle assessment for wooden
pallet and different plastic pallets based on SimaPro. Pigment & Resin
Technology. https://doi.org/10.1108/PRT-07-2023-0067

Shekarian, E., Prashar, A., Majava, J., Khan, |. S., Ayati, S. M., & Sillanpaa, .
(2023). Sustainable supply chains in the heavy vehicle and equipment in-
dustry: a multiple-case study of four manufacturers. Benchmarking: An In-
ternational Journal, ahead-of-print(ahead-of-print).
https://doi.org/10.1108/BIJ-07-2022-0474

Sierpinski, G. (Ed.). (2019). Integration as Solution for Advanced Smart Urban
Transport Systems (Vol. 844). Springer International Publishing.
https://doi.org/10.1007/978-3-319-99477-2

Silva Cruz, |., & Katz-Gerro, T. (2016). Urban public transport companies and
strategies to promote sustainable consumption practices. Journal of
Cleaner Production, 123, 28-33. https://doi.org/10.1016/J.JCLE-
PRO.2015.12.007

Skender, H. P., Host, A., & Nuhanovi¢, M. (2016). THE ROLE OF LOGISTICS
SERVICE PROVIDERS IN INTERNATIONAL TRADE. Business Logistics
in Modern Management, 1-17. https://hrcak.srce.hr/ojs/in-
dex.php/plusm/article/view/4667

Song, D.-W., & Panayides, P. M. (2015). Maritime logistics : a guide to con-
temporary shipping and port management (2nd ed). Kogan Page.



74

Soti, V., Pratap, S., Dwivedi, A., & Lakshay. (2023). A structural equation mod-
eling framework for studying sustainable freight transportation indicators
in emerging economies. Decision Analytics Journal, 9, 100337.
https://doi.org/10.1016/J.DAJOUR.2023.100337

Stefan Brunner. (n.d.). Delivering Sustainable Excellence to the Auto-Mobility
Industry. Retrieved January 18, 2024, from https://www.dhl.com/con-
tent/dam/dhl/global/dhl-freight/documents/pdf/glo-freight-gogreen-auto-
mobility-en.pdf.coredownload.pdf

Symeou, L., & Lamprianou, I. (2008). Approaches of research and methodol-
ogy (pp. 12-35).

Tadi¢, S., Krsti¢, M., Dabi¢-Mileti¢, S., & Bozi¢, M. (2023). Smart Material Han-
dling Solutions for City Logistics Systems. Sustainability, 15(8), 6693.
https://doi.org/10.3390/su15086693

Taherdoost, H. (2018). Validity and Reliability of the Research Instrument;
How to Test the Validation of a Questionnaire/Survey in a Research.
SSRN Electronic Journal. https://doi.org/10.2139/SSRN.3205040

Tran, D., Moslehpour, M., Le, Q., & Xuan, H. (2019). Speculating environmen-
tal sustainability strategy for logistics service providers based on DHL ex-
periences. Journal of Management Information and Decision Science,
415-443. https://doi.org/10.6084/m9.figshare.14931939.v1

Transporting Goods by Barge: A Comparison of Dumb and Oil Barges - Arti-
cles - Ship Building Shipyard Indonesia - Ratson. (2023, April 1). Ratson
Shipbuilding. https://www.ratson.com/en/home/infocenterdetail/id/89

Tseng, Y.-Y., Long, W., & Taylor, M. A. P. (2005). The Role of Transportation
in Logistics Chain. Proceedings of the Eastern Asia Society for Transpor-
tation Studies, 5, 1657-1672.

Ulrich, K. T., & Eppinger, S. D. (2016). Product design and development (Sixth
edition). McGraw-Hill Education.

United Nations. (2021). Policies for Sustainable Transport. https://www.re-
searchgate.net/publication/346226370_Design_for_Sustainable_Pub-
lic_Transportation_LCA-

UPS. (2020, January 29). UPS To Enhance ORION With Continuous Delivery

Route  Optimisation. https://about.ups.com/gb/en/newsroom/press-



75

releases/innovation-driven/ups-to-enhance-orion-with-continuous-deliv-
ery-route-optimization.htmi

Volvo. (2023, February 1). Volvo launches truck for lowering CO2 on longer
transports. Volvo. https://www.volvotrucks.com/en-en/news-sto-
ries/press-releases/2023/feb/volvo-launches-powerful-biogas-truck-for-
longer-transports.html

Voroskoi, K., & Borocz, P. (2016). Framework for the Packaging Supply Chain
of an Automotive Engine Company. Acta Technica Jaurinensis, 9(3), 191.
https://doi.org/10.14513/actatechjaur.v9.n3.409

Walker, D., Rowlinson, S., & Lynda Bourne. (2007). Procurement Systems (1st
ed.). Routledge. https://doi.org/10.4324/9780203939697

Wu, H., & Dunn, S. C. (1995a). Environmentally responsible logistics systems.
International Journal of Physical Distribution & Logistics Management,
25(2), 20-38. https://doi.org/10.1108/09600039510083925

Wu, H., & Dunn, S. C. (1995b). Environmentally responsible logistics systems.
International Journal of Physical Distribution & Logistics Management,
25(2), 20-38. https://doi.org/10.1108/09600039510083925

Xin, L., Xu, P., & Manyi, G. (2022). Logistics Distribution Route Optimization
Based on Genetic Algorithm. Computational Intelligence and Neurosci-
ence, 2022, 1-9. https://doi.org/10.1155/2022/8468438

Ziotkowski, A., Fu¢, P., Lijewski, P., Jagielski, A., Bednarek, M., & Kusiak, W.
(2022). Analysis of Exhaust Emissions from Heavy-Duty Vehicles on Dif-
ferent Applications. Energies, 15(21). https://doi.org/10.3390/en15217886

Zito, P., & Salvo, G. (2011). Toward an urban transport sustainability index: an
European comparison. European Transport Research Review, 3(4), 179—
195. https://doi.org/10.1007/s12544-011-0059-0

Zweers, B. G., Bhulai, S., & van der Mei, R. D. (2019). Optimizing barge utili-
zation in hinterland container transportation. Naval Research Logistics
(NRL), 66(3), 253-271. https://doi.org/10.1002/nav.21837



76

APPENDIX 1:

SURVEY AND INTERVIEW QUESTIONS

1. Participant Information

Company Name

Industry Sector

Position/Role

Number of years your company has been involved in industrial equip-
ment delivery.

Privacy and confidentiality (I consent / do not consent to the publication

of my company’s name).

2. General Understanding of Sustainability

On a scale of 1 to 4, how familiar are you with the concept of sustaina-
bility?
On a scale of 1 to 4, how important is sustainability in your company?
On a scale of 1 to 4, how well do you understand the concept of sus-
tainability in the context of industrial equipment delivery? (1 - Poor, 4 -
Excellent).
In what aspects of your business operations is sustainability integrated
(Select all that apply)

o Streamlining material handling processes

o Using energy efficient warehouse operations

o Eco-friendly packaging materials

o The use of alternative fuels to reduce carbon emission

o Route planning optimization

o The use of electric and hybrid vehicles to reduce carbon emis-

sion

o Collaborating with sustainable partners

o Implementing reverse logistics for product returns and recycling

o Others.
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3. Current Practice

e Does your company have specific sustainability goals related to indus-

trial equipment delivery?

e How do you measure the efficiency and effectiveness of your sustaina-

ble industry equipment delivery practices?

O

O

O

O

O

O

O

Carbon footprint

Lifecycle assessment

Compliance with regulations and transport standard
Customer feedback

Resources Utilization (fuel, material, packaging)
Energy consumption (renewable energy)

Transport efficiency.

e What motivated your company to adopt these sustainable practices?

¢ How do you communicate your commitment to sustainability to your cli-

ents and stakeholders?

e Does your company use sustainable packaging materials for industry

equipment shipments. If yes, please specify.

e Are there any green transportation initiatives in place for delivering in-

dustrial equipment? If yes, please select.

O

O

O

Alternative Fuel

Electric and Hybrid Vehicles

Intermodal Transportation

Route Optimization

Sustainable Packaging Materials

Slow steaming (Sea transportation)

Collaboration with institution that promote sustainability. For eg.
GFE (Green Freight Europe)

Others

e How does your company measure and report on its carbon footprint

related to industrial equipment delivery?
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4 Challenges and Opportunities

e On a scale of 1 to 4, rate the challenges your company faces in imple-
menting sustainable practices for industrial equipment delivery (where
1 is not challenging and 4 is extremely challenging)
e Please elaborate on the main challenges your company faces in imple-
menting sustainable practices for industrial equipment delivery.
o Lack of financial resources
o Insufficient Skilled Workforce
o Lack of Customer Acceptance
o Market competition and uncertainty
o Technology Changes
o Lack of Technical Know How and sustainability awareness
o Lack of Government Initiatives
o Resistance from stakeholders in the company
o Regulatory obstacles

o Muu:

e Are there any governmental regulations or industry standards that influ-
ence your approach to sustainability in delivery operations of industry
equipment? If yes, could you please mention them.

e To what extent does technology currently play a role in optimizing sus-
tainable delivery processes for your company? (High extent, low extend
or moderate extent?

e What are your plans for future improvements or expansions in sustain-

able delivery practices in industry equipment?
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