s %
TILBURG ¥ o UNIVERSITY
l“‘;’fl

Master thesis

~

Supply Chain Management MSc

Case study at
TATE (Y LYLE

How does implementation of green logistics practices affect
firm performance and how is this relationship affected by
3PL collaboration: a case study at Tate & Lyle (food

manufacturing industry in Europe)

Rob Michel Stroeken

SNR: 2026147 ANR: 269741
Tilburg University Supervisor: Richa Jain
Company (Tate & Lyle) supervisor: Rogier van Hasselt
Tilburg School of Economics & Management (TiSEM)
2nd semester 2022/2023
Submission date: 08/06/2023

Word count: 13,271



Abstract

Due to increasing concerns about the environment and pressure from stakeholders,
environmental sustainability is becoming increasingly important for manufacturers.
Manufacturers need to reduce emissions from all of their processes, including the logistics
activities. Manufacturing firms are relying on collaboration with third party logistics
providers (3PL) to create green logistics by implementation of green logistics practices.
Therefore this thesis studies the following problem statement: How does implementation of
green logistics practices affect firm performance and how is this relationship affected by

3PL collaboration at Tate & Lyle (food manufacturing industry in Europe).

To answer the problem statement a single case study was conducted at Tate & Lyle (T&L), a
food manufacturing company. T&L was chosen as they are looking to create a logistics
network that focuses on supply chain optimization including cost control and reaching their
environmental sustainability targets. Data was retrieved from 12 semi-structured, in-depth
interviews from logistics and supply chain managers from T&L as well as managers from

contracted 3PLs.

Findings from the research suggest that green logistic practices consist of green
transportation, green warehousing, green packaging, reverse logistics and green information
management. Implementation of these practices can positively affect firm performance
through improved environmental performance and financial performance. Environmental
performance is improved through reductions in CO2 emissions and waste as well as
improved operational efficiency. Financial performance is improved through cost efficiency,
improved competitive market position and risk mitigation. But in the short term financial
performance could decrease. Furthermore, the study suggests that manufacturers are highly
reliable on 3PLs to implement green logistics practices. Effective 3PL collaboration is
concluded to be created by trust, information sharing and commitment. Finally, it is suggested
that effective 3PL collaboration can enhance the positive effect of green logistics practices on
firm performance. Future research directions can look into a quantitative research approach to

test and analyze the relationships suggested by this thesis.
Key words:

Green logistics, Sustainable logistics, Green supply chain management (GSCM), Green
logistics practices, Environmental performance, Supplier collaboration, 3PL, Logistics

practices, Firm performance, Logistics collaboration/outsourcing.
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1. Introduction

1.1 Problem indication

In recent years sustainability has become an increasingly important subject within supply
chain management (Schramm, Cabral & Schramm, 2020). The need to reduce negative
impact on environment and society has become significantly more important due to factors as
scarcity of energy resources, increase in CO2 emissions and government regulations. The
increase in pressure from company stakeholders has caused a shift from a predominant focus
on financial performance, to a broader focus that also includes environmental and social
performance (Schramm et. al., 2020). Companies need to create sustainable supply chains to
gain competitive advantages and achieve long-term economic growth (Govindan, Khodaverdi
& Ahmad Jafarian, 2013). This has caused an interest in literature towards the topic of
sustainable supply chain management (SSCM), which looks at sustainability of supply chains
based on the triple bottom line: economic, environmental and social performance (Panigrahi,
Bahinipati & Jain, 2019 and Carter & Rogers, 2008). The continuously increasing importance
of sustainability has led to the need of sustainable development (SD), which looks to improve
the sustainability of all processes of the supply chain by the use of innovation (Silvestre &

Tirca, 2019).

With the aim to increase sustainable development and performance, there has been a rise of
interest to develop a network of environmental sustainable logistics, or green logistics, as
traditional logistics do not meet the requirements of modern society (Seroka-Stolka, 2014).
Logistics management can be described as the part of the supply chain that implements and
controls the flow and storage of goods between the point of origin and point of consumption
in order to meet customer requirements in an efficient and effective manner (Pazirandeh &
Jafari, 2013). Green logistics management consists of the same processes, however focuses
on fulfilling the logistics requirements while minimizing harmful effects on the environment
by reducing the emission of harmful gasses and eliminating waste (El-Berishy, Riigge &
Scholz-Reiter, 2013 and McKinnon, Browne, Whiteing & Piecyk, 2015). By implementing
green logistics practices in the supply chain, a reduction in energy, resource consumption and
waste as well as a decrease in usage of greenhouse gasses can be realized, which leads to
improved efficiency and sustainability (Agyabeng-Mensah, Afum, Acquah, Dacosta, Baah &
Ahenkorah, 2021). Green logistics practices consists of multiple decisions regarding
environmental sustainability: green information sharing, green transportation, green

packaging, green warehouse management, inventory management as well as material



handling. However, prior literature has contradictory findings regarding the effect of green

logistics practices and firm performance (Agyabeng-Mensah et. al., 2021).

Firm performance is the main driver for companies as it reflects the ability to achieve set
goals and it embraces how well the firm uses its resources to generate revenue and growth
(Baah, Jin & Tang, 2020). Due to increased importance of environmental sustainability within
manufacturing firms, firm performance needs to consider environmental goals (Wong, Lai,
Shang, Lu & Leung, 2012). Therefore, within the manufacturing industry, firm performance
consists of financial (economic) and environmental performance (Wong et. al., 2012,
Namagembe, Ryan & Sridharan, 2019 and Agyabeng-Mensah et. al., 2021). Implementing
environmental sustainable logistics practices will affect the firm performance, as it affects
both financial and environmental performance (Agyabeng-Mensah, Afum, & Ahenkorah,
2020a). Implementing green logistic practices decreases the use of harmful emissions as well
as a reduction of waste, which can improve the environmental performance (Lai & Wong,
2012). This in turn can result in increased competitive advantage and customer satisfaction
and positively impact financial performance. Furthermore, the use of green logistics practices
causes a more efficient use of resources that can lead to lower costs and improved financial
performance (Baah, et. al., 2020). However, implementing green logistics practices is costly:
this has caused contradictory findings in literature whether or not green logistic practices
have either an overall positive or negative influence on firm performance (Agyabeng-Mensah

et. al., 2020a).

Implementation of green logistics within manufacturing firms is usually done through the use
of logistics service providers (LSP) or third party logistics providers (3PLs) (Li, Ford, Zhai &
Xu, 2012 and Sinkovics, Kuivalainen & Roath, 2018). Manufacturing firms excel in the
production and manufacturing of products and materials, but performing all logistics
activities within the firm itself is costly. Therefore, manufacturers identify which logistics
practices are needed and outsource to 3PLs (Sinkovics et. al, 2018). The use of 3PLs can
reduce costs and improve the quality of logistics which ultimately lead to improved firm
performance. According to Sinkovics et. al. (2018), collaboration between the manufacturing
firm and 3PLs, or 3PL collaboration, increases firm performance. 3PL collaboration consists
of information sharing, making joint decisions and sharing benefits to realize greater
efficiency and effectiveness of logistics network and create opportunities for innovation
(Jorsfeldt, Hvolby & Nguyen 2016 and Selviaridis & Spring, 2007). Prior literature has

identified that collaboration positively moderates the effect between implementation of green
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supply chain practices and firm performance (Samad, S.Nilashi, Almulihi, Alrizq, Alghamdi,
Mohd, Ahmadi & Syed 2021 and Choi & Hwang, 2015). However, no prior research is done
specifically on the effect of 3PL collaboration on the relationship between green logistics

practices and firm performance.

Therefore this thesis will research how implementation of green logistics practices affects
firm performance and how this relationship is affected by 3PL collaboration. This research

will be conducted as a qualitative case study within Tate & Lyle.

1.2 Company background

Tate & Lyle (T&L) is a UK based company formed in 1921. T&L is a world leader in
ingredient solutions for healthier food and beverages, with the purpose of “transforming lives
through the science of food” (Tate&Lyle, 2022b). This is achieved by leading positions in
providing ingredients to many market categories: beverage, dairy, bakery, snacks,
confectionary soups, sauces and dressings. Ingredients produced by T&L consist of

sweeteners, texturants, fibers, stabilizers and functional systems.

T&L is a food manufacturer that is globally active with 57 locations in 39 countries and their
products are sold in more than 120 countries. Currently there are around 3,500 people
working at T&L. In 2021 a revenue of GBP 1,375 million was realized with an operating
profit of GBP 145 million. T&L aims to improve their revenue while caring for our planet
through minimizing environmental impact by reducing emissions and waste (Tate & Lyle,

2022a).

As part of a strategic 5-year plan, T&L has set an ambition for annual double-digit growth.
This growth will need to be supported by a logistics network focused on supply chain
optimization including cost control and continued progress on environmental sustainability
targets. T&L have concerns about its current logistics network in Europe to support growth
ambition in a cost effective manner as well as the ability to achieve sustainability targets.

T&L makes use of 3PLs to fulfill their logistics activities.

Finally, the research is conducted within the European market of Tate & Lyle.



1.3 Problem statement & conceptual model

Problem statement:

“How does implementation of green logistics practices affect firm

performance and how is this relationship affected by 3PL collaboration at

Tate & Lyle (food manufacturing industry in Europe)”

Moderator
3PL
Collaboration
1A% DV
Gr,eeT‘ l Firm
Logistics
' J Performance
Practices

Figure 1- Conceptual model

Research questions:

Theoretical questions:

1.
2.
3.

What is green logistics and what practices does green logistics consist of?
What is the relationship between green logistics practices and firm performance?
What is 3PL collaboration and what is its relationship with green logistics practices

and firm performance?

Empirical questions:

4.

How does the implementation of green logistics practices affect firm performance at

T&L?

. How does 3PL collaboration affect the relationship between green logistics practices

and firm performance at T&L?



1.4 Thesis Structure

To answer the problem statement and research questions, first a literature review is conducted
to answer RQ’s 1-3 in chapter 2. Data from relevant research, such as academic articles
published in high quality journals are used to answer the questions. The academic articles are
predominantly found through the online Tilburg University Library. In addition, articles are
found through citations in other articles and google scholar. To ensure the Journals are of
quality, the Journal Citation Reports (JCR) is used to check the journals performance, total
citations and Journal Citation Indicator (JCI). Examples of high quality journals that were

used are:

e Journal of Cleaner Production

e International Journal of Physical Distribution & Logistics Management
e International Journal of Production Research

e International Journal of Production Economics

e The International Journal of Logistics Management

e Journal of Operations Management.

RQ’s 4-5 are answered by conducting in-depth interviews with supply chain and logistics
managers within Tate & Lyle as well as 3PLs. The interviews will be performed in a semi-
structured matter and are further explained in the methodology in chapter 3. Chapter 4 will
consists of the findings from the conducted interviews, while chapter 5 consists of a
discussion in which the findings are interpretated and evaluated using prior literature. Finally,
conclusions, recommendations, future research directions and managerial implications are

discussed in chapter 6.
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2. Literature Review

2.1 What is green logistics and what practices does green logistics consist of?

Green Logistics

Logistics is the process of managing freight transport, inventory storage, handling of
materials and information sharing with other members of the supply chain (Agyabeng-
Mensah et. al., 2020a). In short, logistics oversees the flow of goods and materials from the
point of origin towards the final consumption. Because of globalization and increasing
consumption of products, logistics management has become more complex in the past
decades (Karaman, Kilic & Uyar, 2020). Globally, production and shipments across countries
has seen a massive increase which has led to an increase in concerns about the environmental

impact of logistics activities (Rashidi & Cullinane, 2019).

Due to the increase in concerns about the environmental effects and the mounting pressure of
stakeholders, companies are facing pressure to reduce the harmful impact of logistics
activities on the environment and make logistics more environmentally sustainable (Liu,
Yuan, Hafeez & Yuan, 2018). Green logistics has emerged to implement green practices
within the logistics activities to minimize the negative impact on the environment and create

better sustainability.

Green logistics can be defined as supply chain management practices and strategies that
reduce the environmental and energy footprint of logistics activities which focuses on
material handling, waste management, packaging and transport (Seroka-Stolka, 2014). Green
logistics consists of managing all activities of the forward and reverse flow of products and
information between the point of origin and point of consumption in an economical and
environmentally sustainable manner. Green logistics activities include the measurement of
environmental impact of different logistics activities and distribution strategies as well as
reducing energy usage and waste in all logistics activities (Pazirandeh & Jafari, 2013). Green
logistics does not solely aim to be environmentally friendly, but also economically functional
for companies: “green logistics management reflects organizational ability to conserve
resources, reduce waste, improve operational efficiency, and satisfy the social expectation for
environmental protection” (Lai & Wong, 2012). Green logistics are used to decrease negative
environmental impact while simultaneously creating better economic efficiency and create
economic gains (Abbasi & Nilsson, 2016). However, to create green logistics, companies

need to look at the possibilities of implementing multiple green logistics practices.
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Green logistics practices

Green logistics practices are essential for modern logistics operations. They refer to the
integration of environmental considerations into logistics operations with the aim to minimize
impact of logistics activities on the environment while maximizing economic efficiency
(Karaman et al., 2020). Green logistics practices include a wide variety of activities: green
transportation and distribution, green warehousing, green packaging, reverse logistics and
green information management (Agyabeng-Menah et al., 2021). Implementing all of these
green logistics practices lead to improved operational efficiency and environmental

sustainability.
Green transportation and distribution

Logistics operations depend mainly on transportation movements, but the transportation and
distribution of products have a large impact on greenhouse gas emission into the
environment. It is estimated that more than 8% of worldwide energy related carbon emissions
is originated from freight transports (Karaman et. al., 2020). This forces companies to focus
on creating greener transportation operations. Creating economies of scale in transportation
will lead to more environmentally friendly logistics (Mitra & Datta, 2014). Optimizing
vehicle routing and scheduling or increased utilization of vehicles can reduce the
environmental impact of logistics as resource consumption and carbon emissions are reduced

(He et. al., 2017).

Another important aspect of green transportation is the use of multimodal transport.
Multimodal freight transport is defined as the transportation of goods by a sequence of at
least two different modes of transportation (SteadieSeifi, Dellaert, Nuijten, Van Woensel &
Raoufi, 2014). Transport options consists of modes by air, ship, rail and road. By combining
different modes, the environmental impact of freight transportation could be greatly reduced
(He et. al, 2017), however planning multimodal transport is more difficult as often more
parties are involved and a great infrastructure is necessary for multimodal transport to be

efficient (SteadieSeifie et. al, 2014 and Karaman et. al., 2020).

Finally, the use of alternative fuels, electric vehicles and hybrid vehicles are options to create

a more green transportation network (Bektas, Ehmke, Psaraftis & Puchinger, 2019).
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Green warehousing

Warehousing is a critical activity of in-house and outbound logistics (Agyabeng-Mensah,
Ahenkorah, Afum, Dacosta & Tian, 2020b). Warehousing and goods handling contribute
towards 3% of the energy related carbon emissions worldwide (McKinnon et. al., 2015).
Warehousing activities cause waste in the supply chain, therefore green warehousing
practices and policies need to be adopted to decrease the adverse impact on the environment
(Abushaikha, 2018). Warehouse management relates to optimizing the warehouse design,
inventory and material handling activities to increase efficiency. When a company wants to
implement green logistics, warehouse location decisions have a big impact as greater
distances results in larger emissions due to increased transportation (Agyabeng-Mensah, et.
al., 2020b). Another important factor of green warehousing is the building design, mainly
because of efficient storage space and energy usage (Bartolini, Bottani, & Grosse, 2019).
Furthermore, usage of green energy sources and the adoption of efficient handling

technologies can eliminate waste and decrease emissions.
Green packaging

To realize efficient use of warehouse space and optimize truckloads, packaging of products is
another important aspect. Green packaging could reduce the use of materials and optimize the
use of space within the warehouse and transport to ensure increased efficiency (Agyabeng-
Mensah, et. al., 2020b). Green packaging includes the use of green packaging materials,
collaborating with supply chain partners to ensure packaging standardization, reducing
material usage and time wasted unpacking shipments, returnable packaging and recycle
programs to create reverse logistics (de Souza, Kerber, Bouzon & Rodriguez, 2022). Using
recyclable and biodegradable materials for packaging results in greater environmental

sustainability (Agyabeng-Mensah, et. al., 2020b).
Reverse logistics

Implementing reverse logistics in the supply chain is another way to create green logistics.
Reverse logistics is the practice of returning products from the final costumer with the
purpose of recapturing value and recycle these products or correctly dispose these items
(Govindan & Bouzon, 2018). Reverse logistics include all action regarding managing,
processing, reducing and disposal of waste during the products life cycle. Implementing

reverse logistics can greatly decrease the negative environmental effect of a company as
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waste is minimized and recycling parts of products creates higher efficiency (de Souza et. al,

2022).
Green information management

To achieve better green logistics performances, firms need to implement green information
systems. Green information systems help firms to capture data related to the environmental
performance of their logistics practices and can help in the evaluation of these practices
(Khan & Yu, 2021). By continuously monitoring environmental performance of
transportation, warehousing, packaging and reverse logistics this creates opportunities to

make decisions to further increase efficiency (Agyabeng-Menah et al., 2021).

Furthermore, green information management can help in coordinating with other supply
chain partners, as information systems can play a crucial role in building trust between
partners. Therefore, green information management can help with the adoption and smooth

implementation and monitoring of green logistics practices (Khan & Yu, 2021).

Implementation of green logistics practices

Implementing green logistics practices is difficult for manufacturing firms to do by
themselves, because manufacturing firms main focus is on producing and manufacturing
products and materials (L1, et. al., 2012). It is costly for manufacturing firms to implement
green logistics themselves as they don’t have the correct resources and expertise to do so by
themselves. Therefore implementation is usually done by outsourcing the logistics activities
towards third party logistics provider (3PLs) (Sinkovics et. al., 2018). Manufacturers identify
which logistics practices are needed and collaborate with 3PLs to outsource these activities.
Collaborating with 3PLs is important to effectively and efficiently implement green logistics

(Jorsfeldt et. al., 2016), this collaboration is further elaborated on in chapter 2.3.

2.2 What is the relationship between green logistics practices and firm

performance?

Firm performance is the most important driver for manufacturing companies. Firm
performance shows the ability to achieve goals and how well companies use resources to
generate revenue and growth (Baah, et. al., 2020). As environmental sustainability is
becoming increasingly important for manufacturing firms, environmental goals and
achievements have become an important part of firm performance (Wong, et. al., 2012).

According to Namagembe, et. al. (2019) and Agyabeng-Mensah et. al. (2021), within the
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manufacturing industry, firm performance consists of financial and environmental
performance. Implementing green logistics practices will affect both financial and

environmental performance (Agyabeng-Mensah, et. al., 2020a).

Green logistics effect on environmental performance

Environmental performance can be seen as a firm’s performance regarding environmental
sustainability, which is the measure of impact a firm has on the environment, consisting of
consuming harmful resources, emissions of CO2 and environmental accidents (Agyabeng-
Mensah et. al. 2021). Environmental performance can be defined as the degree at which a
firm is able to combine financial and nonfinancial resources to reduce the negative impact of
their activities on the environment. Creating environmental sustainability by reducing
consumption of harmful resources, air pollution, environmental accidents and conserving
energy and resources is crucial to improve environmental performance (Zhu, Sarkis & Lai,
2007). Environmental performance is measured by reduction in consumption of energy and
materials, minimizing waste generation and reduced usage of harmful resources, rate of
renewable energy consumption and minimization of environmental accidents according to

Agyabeng-Mensah et. al. (2020a).

According to multiple studies implementation of green logistics practices improves the
environmental performance of companies (Agyabeng-Menah et al., 2021, Khan, Jian, Zhang,
Golpira, Kumar & Sharif, 2019, Baah et. al., 2020). The improvement in environmental
performance is a result of implementing green logistics practices as they prevent

environmental pollution, decrease energy usage and waste can be properly managed.

Reverse logistics decreases environmental pollution and protects the environment against
degradation by gathering used and broken products for remanufacturing (Baah et. al., 2020).
Furthermore, green information management helps firms to collect and evaluate
environmental information related to their logistics activities. This helps to determine the
environmental performance of green logistics practices, which can be used to look for
possible improvements. The environmental information can therefore be used to prevent
further pollution and reduce the environmental footprint of a firm (Agyabeng-Menah et al.,

2021).

Implementation of green logistics practices like green packaging and green transportation
ensure a cleaner logistics process according to Agyabeng-Mensah et. al. (2020a). This is also

mentioned by Baah et. al. (2020, P.250): “Firms are now ensuring cleaner productions by
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using alternative fuels, less polluting trucks as well as different transportation modes and
routing systems to reduce travel times, fuel usage and CO2 emissions”. Furthermore, Khan
et. al, (2019) mentions that most green logistics practices have a positive effect on firm’s

environmental performance.

Green logistics effect on financial performance

Financial performance is the extent to which a firm is able to achieve financial goals with the
resources available. Financial performance is crucial for an organization as the main focus of

manufacturing firms is to be a profit making organization (Agyabeng-Mensah et. al. 2020a).

Current literature shows contradicting evidence whether implementation of green logistics
practices has either a positive or negative effect on financial performance. Positive effects
have been found, (Khan et. al., 2019, Baah et. al., 2020 and Mitra & Datta, 2014) negative
effects (Zaid, Jaaron & Talib Bon, 2018) as well as inconclusive findings (Agyabeng-Mensah
et. al., 2020a).

Implementation of green logistics practices can reduce operating costs as well as potentially
lower costs of goods and services leading to a growth in sales, market share and profit margin
(Agyabeng-Menah et. al., 2021). Furthermore, green logistics and waste management can
also help in meeting environmental regulations which can prevent environmental fines or

penalties resulting into cost savings (Khan et. al, 2019).

Green information management helps with collecting relevant environmental information of
logistics practices. Sharing this information with stakeholders creates an increase of
awareness of the firm’s environmental performance. This can attract environmentally
conscious customers to purchase the firm’s products, which leads to increased sales and

profitability (Zhu et. al., 2007).

Even though implementation of green logistics practices can lead to cost savings and improve
the firm’s environmental reputation towards customers, they also put pressure on the financial
performance (Baah et al, 2020). Implementing green logistics practices can also limit a firm’s
financial performance, because “to go green”, firms need to make large investments which

may not immediately yield a financial return (Agyabeng-Mensah et., al. 2020a.)
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2.3 What is 3PL collaboration and what is its relationship with green logistics

practices and firm performance?

3PL Collaboration

As manufacturing firms are not specialized in the logistics process, it makes sense for them to
outsource logistics activities to suppliers. When companies do not have a real competitive
advantage in some activities, they outsource these towards suppliers (Jorsfeldt et. al, 2016).
Many manufacturers with limited resources and assets turn to 3PLs to differentiate their
distribution to deliver value to their customers: added value can be created by collaboration
with 3PLs (Sinkovic et. al., 2018). 3PLs reduce the need to maintain logistics activities and
practices that are often outside of the scope of manufacturing firms. 3PL collaboration
consists of making joint decisions regarding implementation of logistics activities, sharing
information and sharing benefits to create better efficiency and effectiveness of the logistics
network as well as creating possibilities for innovation (Jersfeldt et. al, 2016 and Selviaridis

& Spring, 2007).

Because manufacturers usually don’t have the resources, they heavily rely on 3PLs to
implement green logistics practices within their logistics activities; “because 3PL providers
are better equipped to identify new opportunities and suggest new solutions for reducing the

CO2 footprint”, according to Jorsfeldt et. al, (2016, P.115)

Manufacturers therefore need to evaluate current 3PLs as well as possible 3PLs on multiple
criteria to ensure that they perform well. Traditionally these criteria consists of cost, service
quality and reliability, flexibility, responsiveness to requests and financial stability
(Selviaridis & Spring, 2007). But environmental sustainability is also important to ensure
3PLs are able to provide green logistics, therefore manufacturers also need to evaluate 3PLs
on environmental qualification, waste costs, and emissions (Wang, Ho, Luo & Lin, 2017 and

Gardas, Raut and Narkede 2019).

In general, collaboration could be defined as “two or more chain members working together
to create a competitive advantage through sharing information, making joint decisions, and
sharing benefits which result from greater profitability of satisfying end customer needs than
acting alone” (Simatupang & Sridharan, 2002, P. 19). Collaboration is a step further than
cooperation, because collaboration can only exist when firms and their respective suppliers
have a high level of trust, commitment and information sharing. Cooperation on the other

hand can be realized with lower levels of trust (Singh & Power, 2009). Commitment is an
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important aspect of 3PL collaboration as this improves the willingness of 3PLs to work
towards a common objective by sharing information and resources with the manufacturer
(Sinkovic et. al., 2018). Therefore it is important for manufacturers to commit to relations

with 3PLs as well as build trust and share information with 3PLs to enhance collaboration.

3PL collaboration effect on relationship between implementation of green logistics and

firm performance

Current literature has identified that supplier collaboration can positively moderate the effect
between implementation of green supply chain practices and firm performance (Samad et. al.,
2021 and Choi & Wang, 2015). However no prior study has researched whether this is also

the case specifically for implementing green logistics practices and 3PL collaboration.

Collaboration can increase innovation of 3PLs to develop creative solutions and practices that
could contribute to a higher performance. Jointly working on developing processes could
eventually lead to competitive advantages that can increase potential of increased financial
performance according to Sinkovic et. al.(2018). Collaborating with 3PLs can therefore make

it easier to improve current logistics practices and make them more efficient.

Furthermore, increase in collaboration and information sharing can lead to 3PLs being able to
identify possible new opportunities to improve the current logistics activities within a
manufacturing firm (Jersfeldt et. al., 2016). With the right information systems in place, 3PLs

could identify possible practices that would reduce the emissions of logistics activities.

If sustainable agendas are introduced and pushed within a supply chain, operational
coordination can lead to an increased number of joint activities between manufacturers and
suppliers. Therefore, collaboration on sustainable initiatives creates value for both
manufacturers and suppliers according to (Jorsfeldt et. al, 2016 and Darko & Vlachos, 2022).
Collaboration can also lead to an improvement commitment towards each other that can

result in more willingness of the 3PL to work towards a common goal.

Therefore if the environmental sustainable aspect is an important goal within an organization,
an increase in collaboration between manufacturers and 3PL could potentially lead to an
increased adoption of green logistics practices as well as more efficient implementation
(Vienazindiené, Tamuliené, & Zaleckiené, 2021) resulting in increased environmental and

financial performance.
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3. Methodology

3.1 Research nature & strategy

This thesis researches the question: “How does implementation of green logistics practices
affect firm performance and how is this relationship affected by 3PL collaboration at Tate &
Lyle (Food manufacturing industry in Europe)”. This study aims to generate a deeper
understanding of the topic of green logistics practices and its effect on firm performance, as
well as how 3PL collaboration affects this relationship. It does so by conducting a theory
supported inductive research approach (Barratt, Choi & Li, 2011 and Saunders, Lewis &
Thornhill, 2012). This means that the research is approached by studying constructs and their
effects in a natural environment with support of existing literature (Voss, Tsikriktsis &
Frohlich, 2002). Existing literature is used to provide general understanding of constructs,
which is used as a foundation during empirical observations. Empirical observations provide
a deeper insight into the constructs and their effects that are used for theory building (Yin,

2014 and Ketokivi & Choi, 2014).

The research is conducted as a qualitative single case study. The choice for a case study is
made as case studies give a greater insight into the way variables affect each other (Ketokivi
& Choi, 2014). Furthermore, a single case study allows for great depth leading researchers to
see new relationships and question old ones. The choice of a single case study at T&L has led
to a deeper understanding of how and why manufacturing firms implement green logistics as
well as how green logistics can affect firm performance; in addition, deep insights are found
regarding 3PL collaboration. Without the choice for a single case study for this research,
these insights might not have been found. But the choice of a single case study leads to a
lower generalizability (Bougie & Sekaran, 2020 and Eisenhardt & Graebner, 2007), but
Siggelkow (2007), Barret et. al. (2011) and Wilkins (1991) argue that single case studies can
provide a much deeper insight by performing a multitude of in-depth interviews, which is

necessary to answer the research questions.

3.2 Data collection

Data for this research is collected through 12 in-depth interviews within T&L and related
3PLs. Interviews are performed in a semi-structured way. Semi-structured interviews consist
of main topics and questions that are determined before the interview, but also give more
freedom to the interviewer as there is no fixed order and there is a possibility of follow up

questions based on previous answers (Saunders et. al., 2012). Respondents are given more
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freedom to discuss reactions, behavior and opinions of the topic, while the interviewer guides
the interview with questions and record responses to gain understanding of the “how” and
“why” of the topic (Ghauri, Grenhaug & Strange, 2020). Using semi-structured interviews
rather than regular interviews increases the amount of information that can be retrieved and
results in greater insights (Barret et. al., 2011 and Ketokivi & Choi, 2014). More in-depth and
semi-structured interviews have the advantage of being able to create a more accurate and
clear picture of respondent’s position and behavior, because open ended questions and
freedom given to interviewees leads to broad answers based on their own thinking (Ghauri et.
al., 2020). Furthermore, in the case of more difficult and complex topics, semi-structured
interviews allow the interviewer to ask follow up questions for more elaboration. However,
the disadvantage of in-depth interviews is that it requires a skilled interviewer (Ghauri et. al.,
2020). The interviews took place with logistics and supply chain managers within T&L and
with managers of their 3PLs. The interviews were conducted between April 2023 and May
2023 on individual dates, therefore this research is cross-sectional. Furthermore, the
interviews were conducted online or at T&L in Koog aan de Zaan and lasted 45 to 60

minutes.

The 12 semi-structured interviews have led to data saturation as no new theoretical insights or
theoretical constructs were found after the final interviews. Managers from different
manufacturing plants and managers from different 3PLs were interviewed, but data and
information retrieved about implementing green logistics practices, firm performance and
3PL collaboration began to repeat, resulting in data saturation. According to Hennink &
Kaiser (2022), data saturation can be achieved between 9 to 17 interviews. The 12 interviews

conducted for this research fall in this range.

An interview protocol was developed based on the literature review in chapter 2. The
interview protocol is structured with 5 subjects. It starts with a general introduction, secondly
the implementation of green logistics practices is discussed. Then the effect on environmental
and financial performance is discussed and finally the respondent is asked about collaboration
with the 3PLs. The full interview protocol can be found in appendix B. The questions and
topics of the interview are based on the literature review and previous studies that have taken
an in-depth interview approach on the topics of green supply chain management practices and

green logistics (Vienazindiené, et. al., 2021, Jorsfeldt et. al., 2016, Darko & Vlachos, 2022).
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Also secondary data is collected in the form of the minutes of a meeting between T&L and
one of its 3PLs. This was used to compare the findings of the interviews with secondary data

regarding 3PL collaboration and to create data triangulation (Ghauri et. al., 2020).

3.3 Sampling strategy

In order to answer the research questions multiple managers within Tate & Lyle and
managers of their 3PL were interviewed. The sampling was based on non-probability,
therefore no random selection was used. Purposive sampling is used by selecting
interviewees that have rich information and knowledge of the supply chain network of Tate &
Lyle (Ghauri et. al., 2020). Purposive sampling is often used in qualitative research as it
enables the interviewer to select information rich interviewees while maximizing time and
resources available. The use of purposive sampling does however cause the findings to be
less generalizable because it is more prone to subjectivity and bias (Ketokivi & Choi, 2014).
However, internal validity of the finding is increased as the researcher has more control over

the research and the discussed topics.

Recruitment of respondents was done through the company supervisor of the thesis and in
discussion with the researcher. The final respondents consisted of 9 managers within T&L
and 3 managers of external 3PLs. A full list of respondents with their corresponding function

and relevant knowledge can be found in appendix A.

3.4 Data analysis and display

The data analysis that is used follows three flows: data condensation, data display and finally
drawing and verifying conclusions. These methods are frequently used with qualitative case

studies as described by Miles, Huberman & Saldana (2020).

Firstly, interviews were transcribed. The full transcribed interviews can be found in appendix
E. After transcribing the interview, coding took place which consists of identifying the
meaning of data and labeling them with a corresponding code (Skjott & Korsgaard, 2019). A
coding structure diagram was first created from existing literature and later reviewed and
changed based on findings from the data. The final coding structure diagram can be found in
appendix C and consists of four themes with each theme consisting of multiple codes. Finally,
meaningful data is displayed and conclusions are drawn (Miles et. al., 2020). The data display
of themes, consisting of the most important quotes from each respondent for each theme can

be found in appendix D.
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3.5 Validity and reliability

Validity consists of both internal and external validity (Ghauri et. al., 2020). Internal validity
regard whether the findings within the study are true and the researcher is confident that
relationships between variables that are found are true. External validity regards the extent to
which findings of a research are generalizable to external populations, environments and

industries.

As this research is conducted as a single case study this lowers the external validity (Ghauri
et. al., 2020), but managers form external 3PLs that were interviewed compared T&L to other
manufacturing firms, thus increasing external validity. The internal validity of this research is
high as using purposive sampling for the respondents enables the researcher to select
information rich interviews (Ketokivi & Choi, 2014), but findings are less generalizable as

the research becomes more prone to subjectivity and bias.

The 12 in-depth interviews have led to data saturation as no new relationship between
variables were identified in the final interviews, therefore internal validity is further improved
as multiple different respondents gave similar answers (Hennink & Kaiser (2022).
Additionally, triangulation of data is used to improve both internal and external validity as
secondary data retrieved from a quarterly review meeting between T&L and their 3PL, as
well as secondary data retrieved from the literature review in chapter 2 is compared with the

primary data gathered from in-depth interviews (Ghauri et. al., 2020).

Finally reliability considers the stability, internal consistency and equivalence of the findings
of the research. Reliability in this research is increased by reducing bias and the usage of data
triangulation (Saunders et. al., 2012 and Ghauri et. al, 2020). Observer bias has been reduced
by verifying interpretations of respondent’s statements during the interviews as well as
discussing previous interpretations with other respondents. Furthermore, data saturation and
the use of constant data comparison has increased reliability of this research (Hennink &

Kaiser, 2022)
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4. Findings

This part of the thesis will summarize the empirical findings and data retrieved from the in-
depth interviews. The findings will be organized by different subject as identified in the
literature. These subjects are respectively: implementation of green logistics, green logistics
effect on environmental performance, green logistics effect on financial performance and
finally 3PL collaboration. The findings are retrieved from coding the transcribed interviews
using the coding structure diagram shown in appendix C. The findings will be illustrated and
substantiated by quotes from the interviewees. A full list of the transcribed interviews can be
found in the appendix E together with a data display of themes, containing the most important
quotes from each respondent per theme. Finally, secondary data used can be found in

appendix F.

4.1 Implementation of green logistics

Currently T&L has limited structural focus on implementing green logistics practices in their
supply chain. The company does currently only have high-level sustainability goals.
Respondent (R) 7: “Currently there are broad sustainability targets in place focusing on
reduction in emissions on scope 1, 2 and 3”, she continues “We still need to set specific
environmental sustainability targets within the departments”. There are no specific targets set
yet for the logistics activities within the company. The main focus regarding environmental
sustainability is on the production process as the emissions within the production process are
much larger; R4: “scales of CO2 produced in production is not comparable to CO2 produced

in transportation”.

Even though there is no structural corporate focus on improving the environmental
performance from logistics activities, it is however an important aspect of local green
initiatives. R7: “Instead of global green initiatives, there is a specific attention on local
initiatives to decrease the ecological footprint”. These local initiatives look to implement
green logistics practices at the manufacturing plants in Koog aan de Zaan, Boleraz and Mold.
Implementing local green logistics practices is deemed easier: “they are more specific and
more tailored to our own processes, due to reflecting and evaluating on our own data”
according to R5. After successful local implementation, results are shared with other plants
and departments to look for possibilities to implement the practices throughout the whole

company.
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R 1,2, 5, 6 and 7 all mention that looking for possibilities and evaluating green initiatives is
an important aspect for the implementation of green logistics practices, but there are
contradictory answers when asked if these are continuously evaluated. While R6 says: “We
always try to find a new solution how we can optimize or bring more effectiveness to each
process”, R2 mentions: “Possibilities for practices are evaluated, but in my opinion not
enough at this moment” and RS says “Well not continuously. They are evaluated at the point
where we are introducing the project and in terms of continuous improvement, we are
monitoring those results for 12 months and after that it's a standard project, so we counting

with the existing footprint of such a project after implementation.”

Current green logistics practices implementations and possibilities

Within the logistics activities of T&L, multiple green logistics practices are referenced by the

respondents as well as possibilities for future implementation.
Green transportation

Ten out of the twelve respondents have expressed great importance of implementing green
transportation to create green logistics. T&L has many initiatives to create green
transportation and by outsourcing transport to 3PLs have implemented multiple green
solutions. First of all, implementing multi modal transport options have been mentioned by

all respondents.

R2 mentions: “With costumers located in the South of France, Spain, Italy and Eastern
Europe we actively work on implementing multi modal transport by outsourcing to 3PLs”; he

continues “We also have the use of deep-sea containers for long distance destinations”.

Next to the implementation of multi modal transport, there is also a focus on creating more
efficient transport; R7: “decreasing empty mileage by transport planning optimization” and
R6: “to implement a higher payload and optimize loads”. Finally, options for alternative fuels
and electrification are being implemented and evaluated; R11: “there's an evolving growing

participation of alternative fuels in different modalities”.
Green warehousing

The warehousing of T&L is almost completely outsourced and warehousing of products is
inherently green according to R2: “We don’t need energy to heat or cool within warehousing,

because of the products design and the volume of products within warehouses”. Furthermore,
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R1 mentions in relation to external warehouse provider: “they have invested in solar panels
which generate enough electricity to power the lighting and forklifts of the warehousing,
making them energy neutral”. These statements are supported by R3, a manager from the

external warehouse provider.

Other initiatives for green warehousing mentioned by respondents are implementation of
barcoding: R5: “we introduce the barcoding couple years ago in Boleraz production facility
and the whole production flow; every pallet is basically labeled with a standard barcode....by
doing that, the impact on the logistics was that we were able to shorten the loading time from

45 minutes to 25”; this created more efficient loading times.
Green packaging

As T&L is working in the food manufacturing industry, food safety is an important aspect for
packaging. R9: “because we produce food products, the packaging needs to be made of virgin
plastic, so new plastic, we cannot use recycled materials”. This makes it difficult to
implement green packaging but R6 mentions: “we always tend to find out better solutions to

minimize waste”.

Furthermore, a large initiative within T&L is the implementation of reusable plastic pallets

instead of single use wooden pallets which is also related to reverse logistics.
Reverse logistics

Regarding the products sold by T&L, reverse logistics is not a major component of the
logistics activities. R2: “our reverse logistics is basically nonexistent regarding our products,
only when products are damaged and the customer won’t accept them, then the customer will

send them back, but this rarely happens”

However, reverse logistics is present with the implementation of plastic pallet pooling. R9:
“The idea behind plastic pallet pooling is that the supplier supplies us plastic pallets, we send
the pallet to the customer and the supplier picks them up from the customer, cleans them and
sends them back to us, so instead of using 250.000 single use pallets each year we use

significantly less, but still ship the same amount .
Green information management

Currently there is little implementation of green information management at T&L. R2

mentions: “Currently there is no wish to receive information about emissions”. Respondents
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agree however that a lack of green information does result in problems evaluating the current
situation. R8: “I guess the green management information side of things is the starting point
because without that we don't know where we are and we don't have a clear picture of where
we could be.” Furthermore, the lack of green information also effects the implementation of
other green logistics practices, R9: “Because we don’t have the data available, it is difficult to
convince customers to join the plastic pallet pooling” and R8: “By being able to see where
we're at and what possibilities are in the future, and I think it would also focus people on
looking for alternatives... I think if we have the data and we can see where we are and a goal

of where we want to be, then people will come up with ideas”.

Factors effecting the implementation of green logistics practices

Constraints

Respondents have identified multiple constraints for the implementation of green logistics
practices. The first constraint identified by R 1 and 2 are lack of scale at the production plant
in Koog aan de Zaan. R1: “current scales at T&L are too small to make it financially feasible
for shipping companies to pick up trailers here”, but this problem could potentially be

omitted, “by collaborating with nearby manufacturers”.

Other constraints identified are related to infrastructure, especially the railroad network in the
UK; R8: “we've very not multimodal country in the UK and we are very reliant on trucks, not
trains at all”, a similar constraint is identified by R6: “I think if Europe would have a better

railway network build, we all would be more ecological”.

Furthermore, technological constrains as well as some legal constraints are present when
looking at electrification and the use of alternative fueled vehicles; R4 mentions: “we may
aim for electric powered trucks, but are they available on the market in capacity to supply our
clients on time, they're not because there are only few electric power trucks, if you're not
electric, can we use LNG or CNG truck, yes, there are more than the electric ones, but still

not enough capacity. Plus they have some legal limits to drive somewhere”

Finally, the industry focus can be seen as a constraint according to R5: “The main and biggest
constraint is the way how companies, contractors and basically the whole industry behaves”.
This is because the main focus within the industry is to focus on low costs rather than also
taking environmental sustainability into account. This also relates to financial constraints for

implementing green logistics practices as costumers are often unwilling to pay extra
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according to managers of 3PLs; R11: “Do customers value these (green solutions)? Yes, they
definitely do appreciate it but will they pay for it, not yet.” This is also identified by R12:
“Customers are valuing sustainability, but still they are asking us to do our best to remain as

efficient as possible in terms of cost”.
Drivers

Drivers for the implementation of green logistics practices are coming from management in
T&L itself as well as customer demand as mentioned by R2: “I see that from within T&L it is
becoming increasingly important to decrease the environmental footprint. With a secondary

driver being customers demanding a smaller environmental footprint from their suppliers”.

Regarding drivers R7 mentions: “It is a combination of the company’s own awareness to be
sustainable, as well as customer demand, but additionally our investors desire us to invest in
sustainability as they believe it is not only important for long term success of the business,

but also important as the company wants to have a positive impact on future generations”

Cost savings could also be seen as an important driver according to R4: “Definitely the costs

are the main driver for being green.”

Government regulations were found to be a possible driver, but current legislation is not
pushing to create more environmental sustainability within the logistics process according to
R8: “I think government regulations are always pushing for sustainability, but not always in
such a way that it's a necessity just yet. I think a lot of government policies are nice to have
and 1t would be good for them to be implemented but not enforced currently. So I think Tate

and Lyle are taking the initiative to implement their own policies.”
Collaboration

For the implementation of green logistics practices collaboration with other companies,

customers and other stakeholders is important.

First of all, collaboration with customers to increase payloads is important to create
efficiencies according to R12: “the maximum payload is something that we normally take
into discussion with customers. First of all, because the higher the payload, the more
efficiencies; so we really try to avoid having agreement that for small loads and what we can

optimize the logistics.”
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Also for the implementation of plastic pallet pooling, R9 mentions: “We are actively
engaging with customers to implement plastic pallet pooling”. Furthermore, customer
collaboration was mentioned to be an important aspect for green logistics implementation by

all other respondents.

Collaboration with suppliers is also important, as the implementation of plastic pallet pooling
is done through R9: “we collaborate with a plastic pallet supplier that supplies pallets and

retrieves them from customers”.

Another aspect of collaboration is with other nearby companies to mitigate constraints in
scales as mentioned by R1 as well as collaboration with green initiative organizations:
“Trying to make it feasible by collaborating with nearby manufacturers and green business

club”.

Collaboration with 3PLs is also a crucial part of implementing green logistics practices at

T&L, this is discussed in detail in chapter 4.4.

4.2 Green logistics effect on environmental performance

Currently there are no specific environmental sustainable targets set for the logistics activities
within T&L. Due to the lack of targets and focus on creating green logistics, there also has
not been an implementation of an information system to keep track of emissions. Regarding
this issue R7 mentions: “We are currently working on procuring an information system,
because we want to be able to measure improvements”, she continues, “we need to work on
specific targets to set goals for the departments, but this is a work in progress”. Regarding the
implementation of a green information system she later adds: “We need a system to be able to
measure emissions, to see the largest pitfalls and to see where we could improve.... We
currently don’t know if current practices are optimal because we are unable to measure
them.” This makes it difficult to pinpoint exactly which green logistics practices have been
effective in improving environmental performance, however respondents were still able to

explain how green logistics could affect the environmental performance.

R 1 through 7 as well as 10 and 11 all mention that implementing some type of green
transportation will have the biggest impact on improving environmental performance, this is
due to the fact that transportation is the biggest contributor of emissions of all logistics
activities. RS mentions: “The biggest impact will be from transportation, because that’s the

biggest donor of the emissions and currently the biggest negative impact”. However, R7
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mentions: “Looking at the footprint of scope 3, currently the downstream transport is only
4% of scope 3. That is why the current focus is on decreasing the footprint of procuring raw

materials”. This also explains why there has been less focus on green logistics.

Green transportation affect environmental performance in multiple ways. R10: “If you
electrify transport then your CO2 emissions will drop significantly”, furthermore he
mentions, “delivering to customers by container shipments on waterways compared to road
transport gives a significant CO2 reduction.... We also did research for implementation of

organic fuel which would also give a significant reduction of CO2 emissions”.

The use of alternative transports in the form of multimodal transport can also result in large
environmental benefits. For large distances R11 mentions: “Emissions are considerably more,
maybe four times more if you would put a single trailer on a truck rather than putting that
trailer on a train”, he continued “So by adopting those practices (multimodal transport) what
we are doing is we’re taking away the emissions from most of that journey by putting them
on rails. And we are only leaving a little bit at the beginning and little bit at the end on the
truck.... So by using those multimodal networks is how you achieve the largest kind of

environmental performance change or benefit”.

R4 has another view on the effect on environmental sustainability. He mentions that the effect
on environmental performance is simply driven by “the character of business”, because
“transport companies are cost driven, so that means as the fuel is 25% of costs they are driven

to optimize the routing” and therefore minimizing their emissions.

Regarding green packaging RS mentions: “We're not wasting the money for excessive
wrapping foil, but simultaneously we are not creating that many tons of a waste. And we are
eliminating waste and footprint on the environmental part.”; he also discusses the
optimization of payloads: “By redesigning the loading schemes we managed to load 1.4 pallet
more in each trailer while keeping total tonnage according to legal requirements within the

European Union.” This has therefore resulted in greater efficiency in transport.

Looking at the effects of implementing plastic pallet pooling R9 mentions: “our pallet
supplier has indicated that production of a plastic pallet has less CO2 emissions than a
wooden pallet, so the production of plastic pallets already has a lower footprint. Furthermore,
plastic pallets can be re-used multiple times, so looking at the total CO2 emissions that is

much lower for plastic pallets.” However, T&L does not have the data about the
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implementation of plastic pallet pooling within their own supply chain. Therefore they are

still unsure whether or not plastic pallet usage is actually more environmentally sustainable.

4.3 Green loqistics effect on financial performance

The respondents have mentioned multiple ways that implementation of green logistics
practices can improve financial performance. First of all, improved cost efficiency was
identified by Rs 1, 2, 3,4, 5, 8,9, 10 and 12. These cost efficiencies are created by
respectively: R3: “the use of multimodal solutions lead to more cost efficiency as well as
implementation of solar panels (on warehouses), paired with increasing energy costs, we can
clearly see that we realize cost efficiencies”. Furthermore the use of full truck loads lead to
lower costs price for transportation as mentioned by R8: “So we do have those conversations
with customers who ask if we can stack higher and reduce the footprint on the pallets, so

therefore reduce the transport costs”

Other than cost efficiencies, the implementation of green logistics can also affect the financial
performance through an increase in customer valuation due to an increase in environmental
sustainability of T&L. R12 mentions: “everyone is aware that in order to be driving
sustainability that there is a premium nowadays. Because it is not possible to do the
requirements and changes we are asked to implement without investments. Some customers
that have sustainable agreements are prepared to pay more as well, to declare it for their
reduction in emissions and improvement of their sustainability agenda”. However, customers
that are prepared to pay extra for an increase in environmental performance of T&L are
limited to larger multinational companies. The majority of customers are not prepared to pay
extra as mentioned by R5: “customer is always trying to negotiate the lowest price and I did
not met any customer or anybody within the industry who was willing to pay more if the
other party will provide more green sustainable solutions, it's more about eliminating waste
from the current processes, make them more efficient. Or do the things in a better way and
have those savings like direct savings from eliminating the waste of time, waste of energy in

the process etcetera”

But even though customers might not be willing to pay extra, customers could still demand
an improvement of environmental sustainability as mentioned by R7: “We recently took part
on a project with a large customer which were saying that if we as T&L want to have a long
term collaboration with them, we need to show that we take sustainability seriously and be

able to show improvements on set targets”. Therefore improving the environmental

30



performance of T&L is becoming more important to create long term relationships with
customers. R7 continues: “I think that if you are not focusing on sustainability as a company,
that you will not last more than ten years as it is extremely important. Therefore, our
customers are a driver and a guarantee for us to create long-term relationships so we are able
to sell long-term volumes. This relates to receiving more money when working more

environmentally sustainable”

Furthermore, implementation of green logistics practices could lead to an improved
competitive position. Decreasing the environmental footprint of T&L is becoming
increasingly important according to R2: “We want to decrease the footprint and create added
value towards the customers, because if we are environmentally sustainable and our
competitors are less so, then the customer would prefer us, because we also impact their
environmental footprint”. This is also identified by R1: “I think that you can improve the
competitive position if you have a lower footprint than your competitor, that is a fact. But |

think that for the customers, price will stay extremely important”

Another effect that is identified is risk mitigation. R7 mentions: “some people think that
green solutions only cost money, but in the end it is a risk assessment. If the climate changes,
this could have a harmful effect on the growth of crops. So we also need to look at taking
care of the planet to ensure long term sustainability of the complete supply chain. So
implementing green solutions does not only cost money, but also makes money for the

company”

The positive effects on financial performance are mainly realized on the long term; R4
mentions: “In the long term perspective indeed, because it is expensive and solutions have
high entry costs”. This is further substantiated by R2: “when you start the way to becoming
sustainable it will definitely costs more than it will yield financially in the first years. So then
you are talking about management commitment”. This is the case as implementation of green
logistics solution is expensive according to R4: “The green solutions are simply more
expensive, there is no cheap green solution.” However, as previously mentioned,
sustainability is becoming increasingly important so therefore respondents within T&L

realize that investments are necessary to improve long term financial performance.
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4.4 3PL collaboration

Regarding collaboration with 3PLs to implement green logistics practices, R8 mentions:

“100% it wouldn't work without their collaboration”. Using 3PLs to implement green
logistics is crucial for T&L as they do not have the resources themselves. Warehousing is

predominantly outsourced while transportation is completely outsourced towards 3PLs.

Contracting and evaluation

3PL contracting for Europe is centrally managed by the team in Boleraz. Environmental
sustainability is not a high priority criteria when evaluating 3PLs. According to respondents
from the logistics and supply chain team in Boleraz, current criteria consists of truck
availability, costs, equipment quality, legal requirements and on time deliveries. R4: “the
things which make sense and which brings value to the client”, he does however mention
sustainability: “the transport companies are running on a very slim margin and to achieve that
slim margin and don't lose it they have to be very careful and mindful in what they do. So

yes, sustainability is part of it, and that sustainability is automatically driven by the costs.”

R4 does mention that maximum CO2 emissions sometimes do affect contracting:
“Introducing contracted maximum CO2 emissions on a specific lane or on the lanes. But
honestly speaking, it's just monitoring and that's not a decision factor with the significant

weight.”

R6 goes further into the subject and mentions that there needs to be a shift in contracting
criteria: “I think we can make changes and we have the space for bringing new ideas for

green logistics only in case we will not focus just on truck availability and on price.”

T&L does have quarterly evaluations with current 3PLs. In this evaluation, environmental
sustainability is talked about, but currently not a big focus; according to R5: ”we try to collect
the ideas from them (3PL) as well when we are having quarterly business review meetings
where we discussing the things like safety and environment as well of course the business
results and complaints and those kind of things which are related to daily business. So we try
to have a both way with discussion about this, but it's not on the same priority like the other
topics I have to say.” The lack in priority to discuss green logistics with 3PLs is also
mentioned by R6: “Usually we do not discuss this this topic about green logistics with our
providers.” This is further substantiated when looking at the minutes of a quarterly review

meeting with T&L and one of its 3PLs, which can be found in appendix F. Within this
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meeting there is no specific focus on environmental sustainability and green logistics
practices, however implementing new KPI’s regarding broken bags analysis to minimize
waste of products within the external warehousing is discussed as well as improving truck

loading.

Regarding evaluation of 3PLs, R8 mentions: “we are in the process of putting some KPI's and
some measurements in place and quite honestly, there's nothing to stop us adding sustainable
into that management information at all. And so that's something that we could quite easily
start adding very quickly. It just isn't something that we've probably thought about right

2

now.
Trust

Multiple respondents have said that there is a high level of trust with contracted 3PLs. R4:
“there should be a trust, otherwise we wouldn't work together. The trust is framed with the
contract. Because if we trust fully, we don't need, we wouldn't need any contract, yeah. So we
trust to the level of the contract”; he continues: “With transportation we work with long term
contracts. So two years and it's renewed and reviewed. So yes, we work with the trust

because we give them the material and we trust them that they deliver it safely to the client.”

Furthermore, the trust is built by having long-term relationships as mentioned by R2: “We go

back a very long time, so we are used to them being our 3PL”
Information sharing

Information sharing between T&L and its 3PLs is mainly related to day-to-day business
activities; R8: “We provide the transport company with our orders, our dates of delivery
required by the customer. They then manage their collections from the warehouse, so they
will try and ensure efficient truck fill to collect from the warehouse and equally they will
ensure efficient truck fill when delivering to customers so they plan their own routes. They
plan their pickups and deliveries accordingly and to maximize their trucks. It's efficient as

possible.”

There is currently little information shared regarding environmental sustainability and
emissions of logistics activities. This is because currently environmental sustainability is not
a very important criteria when evaluating 3PLs, however if the information is desired the
3PLs are willing to provide the information. R2: “Our partnership is on a level that if we

would ask them (3PL), we would receive that information”.
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Collaboration effect on implementation of green logistics practices

Collaborating with 3PLs can affect the implementation of logistics practices in multiple ways
at T&L. R5 mentions: “In case we will have one and the same targets, both parties will focus
on the same target. Like eliminating waste or being more sustainable in terms of
transportation effectiveness. Then we will concentrate all our efforts into one and the same
target. And if that will be supported by our management as well as their management to focus
on environmental friendly and green solutions, that definitely helps. Otherwise we will be
working on something and they can work on something but completely different streams and
sides. So that's always if two partners discuss and having one in the same spot where to get to
it's much easier because the collaboration is going from both ends towards the same
direction.” So by discussing green solutions, T&L and its 3PLs can focus on implementing
the right green logistics practices to reach the same targets. This is also mentioned by R10:
“If you keep the focus on green logistics from both us and also from T&L with proactive

initiatives and communication, then we can take actual steps”

Regarding improved information sharing R8 mentions: “We'll have a better understanding of
what possibilities 3 PLs have to improve their sustainability and equally what we can do to
support them. And it's a two way process in terms of them being able to provide the best
service, but us providing the right information for them to do that as well.” This is also
supported by R1: “If you start sharing information you will definitely create benefits.

Because the moment you have the data, you can focus on points of improvement”.

A manager form a transport and warehouse 3PL, however, mentions that currently
collaboration is being constrained by a lack of digitalization and information systems of
T&L; R3: “T&L is behind on digitalization. We are currently in talks with T&L to adopt a
similar digital system as ours, because this will bring more efficiency ... An increase in

digitalization would lead to better visibility and overall performance.”

R11, a manager at a transport 3PL mentions: “Better collaboration means for me visibility of
all the flows. Yeah, it means creating synergies and matching flows. It means long term
relationships. Long term contracts and commitments and all of that then supports long term
investment. So if you can reduce your risk by having a longer term agreement or relationship.
When that relationship is there, that flow of business is there, then you can invest in these

other solutions”
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The importance of long-term contracts is also recognized by R4: “And as we give a two year
contract to the transport companies that allows the transport company to optimize the whole
route around us. So if they know that every week we ship 2 trucks from A to B as an example,
they know that they could count, based on the data provided and based on the data they have.
If they already worked with us on that specific line, they could do based on those data,
optimization of the next loads. Simply create loops, create the triangles to optimize the
performance of the truck and they could simply built around us. So that's the side effect of

how we work”™.

Finally, R4 mentions that 2-year contracts are offered to the transport companies, which he
considers to be long-term. However, R11, manager of a 3PL, mentions that much longer term
contracts would be even more beneficial: “If it's a one year tender then you're not going to
invest in the new ship, you're not going to invest in the new truck for a one year contract. If
you talk about a 10 year contract or a five year contract, then that starts to make more sense”.
Therefore investing in longer term contracts with 3PLs would encourage implementation of

green logistics practices at T&L.
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5. Discussion

In this chapter the findings of chapter 4 are discussed by comparing and relating to prior

literature.

5.1 Implementation of green logistics practices

Current literature states that implementing green logistics practices is essential for modern
logistics. Agyabeng-Menah et al., 2021 states that green logistics consist of multiple
practices: green transportation and distribution, green warehousing, green packaging, reverse
logistics and green information management. The same practices were found to be present
within T&L and within each of the practices, there are multiple possible green logistics
initiatives that are either implemented, identified by managers or in the process of being

implemented.

Looking for possible green logistics practices and evaluating current ones have been found to
be an important aspect for the improvement of green logistics practices. This is also
supported in literature (Khan & Yu, 2021). Currently T&L does not have a green information
system in place to accurately review current green logistics practices, however findings
suggest that proper green information management enables increased implementation of

green logistics practices.

Furthermore, the findings of this study show that reverse logistics is not a significant aspect
of green logistics within T&L, even though prior literature concludes that reverse logistics
can be used to recapture products from customers to capture value and recycle products to
increase efficiency (Govindan & Bouzon, 2018). The limited importance of reverse logistics
within T&L can be explained by their products characteristics and very low return rate.

However, potential savings by implementing a pallet pooling system have been identified.

The findings of the research have also identified possible constraints for the implementation
of green logistics practices. Within T&L, implementation of green logistics practices is
constrained by lack of scales, constraints regarding manufacturing plant infrastructure and
railroad infrastructure, technological availability and legal constraints. However, the main
constraint identified is the industry focus as currently the food manufacturing industry is
largely focused on cost minimization rather than environmental sustainability. This also
relates to financial constraints as implementing green logistics practices often require large

initial investments (Agyabeng-Mensah et., al. 2020a.).
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Drivers for T&L to implement green logistics were found to be increased importance for
environmental sustainability coming from top management as well as customer demand.
Furthermore, potential costs savings drive the implementation of green logistics practices.
Governmental regulations were found to be a possible future driver, but currently the pressure
coming from governments to decrease environmental footprint of the logistics activities is not

impacting the implementation of green logistics practices within T&L.

Furthermore, collaboration with other companies and stakeholders have been found to be
important for the implementation of green logistics practices at T&L. Collaboration with
customers, suppliers, 3PLs, other manufacturers and green initiative organizations have all

been found to be important for implementation of green logistics practices to be successful.

5.2 Green logistics effect on firm performance

Current literature states that setting goals regarding environmental sustainability is important:
when goals are set and known across the firm, practices can be implemented to reach these
goals (Jersfeldt et. al., 2016). T&L however currently does not have specific goals in place
regarding the environmental performance of logistics activities. This is mainly due to the fact
that the focus currently lies on decreasing the environmental footprint of the production

process; this makes sense for manufacturing firms as this is their largest form of emissions.

However, the findings suggest that T&L can improve firm performance by implementing

green logistics practices through environmental and financial performance.
Environmental performance

First of all, the findings show that implementation of green logistics practices can positively
affect environmental performance. Implementing green logistics practices reduces CO2
emissions, reduces waste production and improves efficiency of logistics activities within
T&L. Especially the implementation of green transportation: using multimodal transport,
electrification of trucks and using alternative fuels will significantly reduce emissions of
CO2. This is in line with prior literature (Karaman et al., 2020 and Agyabeng-Menah et al.,
2021).

Regarding implementation of reverse logistics in the form of pallet pooling: the findings are
inconclusive whether this will positively affect environmental performance. Prior research in
reverse logistics suggest that recycling products can positively affect environmental

performance, however the effects of plastic pallet pooling could both be positive or negative
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depending on the supply chain characteristics (Tornese, Pazour, Thorn, Roy & Carrano,

2018).
Financial performance

The findings of the research suggest that implementation of green logistics practices can
impact financial performance in multiple ways. First of all, cost efficiency was identified to
be a result from the use of multimodal transport, optimizing usage of full truck loads as well

as green warehouse practices.

Furthermore, as implementation of green logistics practices are found to positively affect
environmental performance, customers with a high sustainability priority could be attracted to
purchase firms products leading to increased profitability according to Zhu et. al. (2007).
However, the findings suggest that although increased environmental performance does
attract customers, customers are usually not willing to pay extra for increased environmental
sustainability. Even though customers are not willing to pay extra, the findings suggest that
an increased environmental performance from implementation of green logistics practices can
lead to an improved competitive market position as well as mitigate risk to support long term

sustainability of the complete supply chain.

Finally the findings suggest that improvement of financial performance due to the
implementation of green logistics practices takes place mostly in the long term, because in
the short term investments need to made to implement green logistics practices. This is in line

with prior research (Agyabeng-Mensah et., al. 2020a.)

Prior literature also suggest that improved environmental performance can prevent
environmental fines or penalties resulting in cost savings (Khan et. al, 2019), however this
has not been suggested by any of the respondents of this study. This could be as currently
governmental regulations are not seen as a driver for the implementation of green logistics

practices within T&L.

5.3 3PL Collaboration

Within T&L collaboration with 3PLs is crucial for the implementation of green logistics

practices. This is generally the case for manufacturing firms according to Sinkovic et. al

(2018) and Jersfeldt et. al. (2016).

Currently T&L does not have environmental sustainability criteria in place for evaluating and

contracting 3PLs. However, literature suggests that environmental sustainability criteria are
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important to ensure that 3PLs are able to provide green logistics (Wang, Ho, Luo & Lin, 2017
and Gardas et. al., 2019). Even though currently there are no environmental sustainability
criteria in place, managers at T&L recognize its importance and are working on implementing

these criteria for the evaluation of 3PLs.

Managers within T&L suggest that there is a high level of trust between them and the
contracted 3PLs. The findings suggest that trust is framed within the contracts and further

built through long term relationships.

Furthermore, information sharing between T&L and their 3PLs is currently limited to day to
day business activities and little information about environmental sustainability is shared.
This limits the level of 3PL collaboration, because to achieve effective collaboration high
levels of trust, commitment and information sharing are crucial (Singh & Power, 2009 and

Sinkovic et. al., 2018).

The findings suggest that when both T&L and their 3PLs have the same targets regarding
environmental sustainability, 3PL collaboration will better allow to implement the right
logistics practices to reach the desired environmental sustainability targets. This is in line

with prior literature (Darko & Vlachos, 2022).

Further elaborating on Jorsfeldt et. al. (2016), the findings of this research suggest that
increased information sharing between T&L and their 3PLs makes it easier to identify
possible improvement points and possibilities for green logistics practices implementations.
Also greater efficiency within the logistics processes can be realized when correct

information management systems are set in place.

Finally the research findings suggest that commitment of long term contracts between T&L
and their 3PLs results in increased investments in green logistics practices. Furthermore, long
term contracts lead to familiarity of logistics flows which help to build an optimal logistics
network around T&L resulting in increased efficiency of costs and reduction of emissions;
ultimately leading to an increase of the positive effect of implementing green logistics

practices on firm performance.
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6. Conclusion, recommendations, contributions, limitations and
future research directions

6.1 Conclusion

As environmental sustainability has become increasingly important for manufacturing firms,
this thesis aimed to answer the following problem statement: “How does implementation of
green logistics practices affect firm performance and how is this relationship affected by 3PL
collaboration at Tate & Lyle (Food manufacturing industry in Europe)”

This study concludes that green logistics can be categorized into multiple practices,
consisting of green transportation, green warehousing, green packaging, reverse logistics and
green information management. The implementation of green information management has
been found to be important to evaluate current practices as well as identify improvement
opportunities for green logistics practices. Furthermore, collaboration with customers,
suppliers, 3PLs, other manufacturers and green initiative organizations have all been found to

be important for implementation of green logistics practices to be successful.

Findings from the case study suggest that implementation of green logistics practices can
positively influence firm performance through environmental and financial performance.
Green logistics practices can positively affect environmental performance through a reduction
in CO2 emissions, waste reduction as well as improve operational efficiency of logistics
activities. Furthermore, it is suggested that green logistics can positively affect financial
performance by creating cost efficiency, improved competitive market position and risk
mitigation. The positive effect on financial performance however is mainly in the long term

as implementation of green logistics requires high initial investments.

The case study further suggests that manufacturers are highly reliable on 3PLs to implement
green logistics practices. To improve green logistics practices implementation, 3PL
collaboration is crucial. The findings suggest that effective 3PL collaboration is created when
there is a high level of trust, high level of information sharing as well as willingness for a

long term commitment between manufacturers and 3PLs.

Finally, it is suggested that effective 3PL collaboration results in more effective
implementation of green logistics, easier identification of improvements of the logistics

process as well as an increase in efficiency of cost and emission reduction due to

40



optimization of the logistics network. Therefore it is suggested that 3PL collaboration

enhances the positive effect of green logistics practices on firm performance.

6.2 Recommendations for Tate & Lyle

T&L has defined broad corporate sustainability goals and the main focus is on the reduction
of emissions related to the production process. The strong focus on production activities is

understandable as this is by far the largest contributor to T&L’s carbon footprint.

However, it is recommended to define specific sustainability targets related to the logistics
activities. This would need to start with defining current baseline and setting targets for future
reduction. Data would need to be collected in an information management system to be able

to measure improvements and track progress of green logistics practices.

It is further recommended to align the defined sustainability targets with 3PL partners and
create environmental sustainability criteria for the procurement process and periodic
performance review process of 3PLs. This will create the foundation for collaboration across

the supply chain and allow for identification and implementation of green logistics practices.

It is further recommended to align defined sustainability targets with T&L’s customers and
make sustainability and green logistics practices a topic of conversation in operational and
commercial negotiations. This will allow to identify opportunities to jointly work on CO2
reduction. This will support T&L and its customers to achieve sustainability targets, but may

also results in improved competitive market position for T&L.

6.3 Contributions

This thesis has researched how implementation of green logistics practices affects firm
performance and how this relationship is affected by 3PL collaboration in the food

manufacturing industry within Europe.
Contribution towards literature

This research expands on prior research as previous literature focuses mainly on general
green supply chain management practices rather than green logistics practices specifically.
Furthermore, literature regarding green logistics has previously focused on one specific
practice or a limited number of practices, while this research has focused on a broad variety
of green logistics practices. In addition, prior research has found contradictory evidence about

the effect of green logistics practices on firm performance. By conducting in depth interviews
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and creating a deeper understanding of the relationship between green logistics practices and

firm performance this research has added to this discussion.

Furthermore, this research has expanded the literature about supplier collaboration in the
form of 3PL collaboration. Prior research has focused on how supplier collaboration affects
the relationship between green supply chain practices and firm performance as well as the
effect of 3PL collaboration on firm performance. However, no prior research has combined
these constructs and looked at both green logistics practices, firm performance as well as the
effects of collaboration with 3PLs. By conducting research about 3PL collaboration in the
form of a qualitative case study a greater knowledge has been created regarding the
importance of 3PL collaboration to positively enhance the effect of green logistics practices

on firm performance. This research has therefore expanded on prior literature.
Managerial contribution

This research has provided insights regarding implementation of green logistics practices, by
examining how implementation of green logistics practices affect firm performance and
incorporating the influence of 3PL collaboration. This research helps managers of Tate &
Lyle to make decisions regarding implementation of green logistics practices to improve
environmental and financial performance. Furthermore the research has provided insights
about the importance of different aspects to create effective 3PL collaboration to further
improve environmental and financial performance and help achieve T&L’s growth ambition

and support its sustainability targets.

Apart from the insights for T&L, the research’s findings could potentially also be relevant for
other logistics managers that want to improve firm performance by implementation of green
logistics and use of 3PL collaboration. In particular for managers within the food

manufacturing industry in Europe.

6.4 Limitations and future research directions

As this research is conducted as a single case study at Tate & Lyle, a company within the
food manufacturing industry, the research has limited generalizability of the findings.
Furthermore, the research was limited to the European departments of the organization,

further decreasing the generalizability.

Additionally, due to the limited time frame only 12 interviews were done. Of these twelve

only three managers of external 3PLs were interviewed for this thesis. More interviews with
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managers of 3PLs could have resulted in broader findings regarding 3PL collaboration and an
increase in generalizability. Furthermore, an increased total number of interviews could have

led to an increase in generalizability of all findings.

Another limitation of the research is caused by contradictory findings regarding reverse
logistics. As it is unclear how implementation of reverse logistics practices such as plastic
pallet pooling positively affects environmental and financial performance. This contradictory
finding could be explained as effects of plastic pooling on firm performance are highly

dependent on supply chain characteristics.
Future research

First of all, future research can replicate the research in other industries or companies to see if

findings are different per industry.

Furthermore, a similar research with an increased amount of interviews could be done to see

if broader conclusions are drawn.

Thirdly, similar research could use a quantitative research approach to test whether the

relationships between constructs found in this study are significant.

Finally, future research should focus on the practice of plastic pallet pooling to research in

which situation plastic pallet pooling could be beneficial for a manufacturing firm.
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Appendix A - List of sampled respondents

Respondent

nr:

Name:

Function:

Relevant knowledge:

1

Rocco Beukeboom

Supply Chain
Manager T&L

Knowledge about supply chain
operations and logistics activities at
production plant in the Netherlands.
Can give in-depth insights into the
logistics operations and gr