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Managerial summary

The researched company is due to confidentially reasons called “The Company” in this entire
report. This research has been done at The Company, a Dutch start-up focused on combatting
wasting valuable urban resources, through properly separating organic waste streams at the
client, which collects the organic waste and delivers products that are made with or from these
waste streams. The Company is responsible for the CO2-neutral pickup service of the organic
waste flows and selling and delivering the products made from or with these organic resources
to their clients, in and around the City of Utrecht. The logistics processes of The Company are
changing and required to change all the time.

Introduction Research

The logistics processes of The Company are constantly changing due to ongoing client growth,
and a blueprint of the current logistics processes is needed to prepare for further company
expansion. The research problem that is tackled is the unreliable driving hours of the couriers
and the core problem is the lack of research on the problems that occur in and around the
logistics processes of collecting organic waste and delivering products and what improvements
should be done. Therefore the research objective is to improve the logistics processes of The
Company. The data that is required to find the causes of the research problem is collected
through literature analysis, content analysis through the programs, SmartRoute, Zoho,
Teamleader, Shiftbase, The Company App and the client photo feedback and courier group
chats, observations of the tasks of the couriers and interviews with the employees that are
involved in the logistics processes of The Company.

Current Situation

In the current situation of The Company, the couriers use electric vehicles and an app called
SmartRoute to create the best schedules to deliver their services, based on the data that is
known in this app. The financial, internal business, innovation and learning, and customer
perspectives on the logistics processes represent the improvements that can be made and the
modifications that are needed. The current logistics processes present a range of operational
inefficiencies that are at the root of the research problem of the unreliable driving hours of
couriers.

Complications

The measures of the KPIs derived from the logistics processes point to various bottlenecks,
including the delivery of products during regular daytime hours, which enhance uncertainties.
In addition, the transport infrastructure, demand requests and the flow of delivered products
and collected organic waste are insufficient. Furthermore, there are unclear expectations
regarding communication and task assignments for the stakeholders of the logistics processes,
and accurate processing and departure times are absent. The lack of optimisation data
particularly concerning departure times, routes, demand requests, pickup locations, decision-
making, awareness of route and task agreements, and prioritisation, as well as the limitations
of equipment and staff and the unpredictability of human behaviour, also further enhances the
bottlenecks. Additionally, the differing experiences of employees, service inconveniences and
the different added value opportunities further complicate the logistical challenges of The



Company. Factors that contribute to the limitations of the logistics processes include client
behaviour, the availability of required equipment and staff, and uncertainties.

Research Question

To tackle the detected bottlenecks of the logistics processes, the research problem is
formulated in the following research question:

“What improvements in the logistics of collecting the organic waste and delivering the products
by The Company could solve the problem of unreliable driving hours?”

Answer

Based on primary and secondary research the most feasible and impactful improvements are
listed as followed based on the recommendations. The improvements are prioritised from one
as most important to five as least important. The prioritisation is explained below the
improvements.

1. The couriers’ supervisors should implement the departure times of 8:44 in SmartRoute
as this is the average detected departure time. The departure times of each courier
should however differ at least five minutes after each other.

2. The couriers’ supervisors should implement the correct processing times of the clients
in SmartRoute that on average take longer and adjustments to the pickup locations are
not possible.

3. The couriers’ supervisors should schedule monthly training sessions for the employees
involved in the logistics processes, which should be very detailed and include
discussion-based and operations-based exercises. The training should cover the
visualisations, tips and tricks, communication expectations, task expectations,
responsibilities developed in this research, and the prioritisations in decision-making.

4. The supervisors should increase courier equipment, increase staffing by utilising
existing employees to find new employees and investment in two-speed transmission
vehicles when new vehicles are required and there is a budget to invest.

5. The supervisors should optimise the pickup locations when possible.

Improvement one is prioritised as the most important improvement as the shift to later and
more reliable departure times in the schedules in SmartRoute, instantly improves the reliability
of the finishing time of the shift of the couriers. Improvement two is prioritised after this as the
implementation of longer processing times that are required to help clients, improve the
schedules as this is more accurate data for SmartRoute to create the most reliable schedules.
For both improvements one and two, the observations and content analysis show that more
reliable data in SmartRoute creates more reliable driving hours.

Improvement three is prioritised after this as the literature suggests that monthly training
sessions should be held to discuss and implement new adjustments to the communication,
tasks, and responsibilities. They also help to reduce the time required for the morning chats
between the couriers, which decreases and improves the reliability of the departure times.
Improvements in the prioritisations of the courier's decision-making and clarifying decision-
making through visualisations, tips and tricks, communication expectations, task expectations
and responsibilities developed in this research, create more uniform behaviour of the couriers.
The interviews and observations show this training improves the work of the couriers, and
therefore also improves the schedules.



Improvement four is prioritised after this as an investment in two-speed transmission vehicles
is very expensive and requires a lot of budgeting and planning. These considerations are
outside the scope of this research, but interviews show it is required in the short term.
Observations show that increasing the other courier equipment increases the feasibility for
couriers to do their job, and increasing the occupation of couriers also solves the shortage of
couriers to fill in the shifts. Improvement five is prioritised after this as the feasibility of the
optimisation of the pickup locations is depended on the cooperation of the clients.
Observations, interviews and content analysis show that for some clients the optimisation is
easily done, but other clients could be more resistant to the adjustments. As both
improvements four and five have their difficulties, the literature does show the major benefits
of these improvements in cases such as The Company.

Practical and Theoretical Implications

The research also provides the current situation of the logistics processes, the causes of the
unreliable driving hours of the couriers and the solutions for these causes to help the
employees of the logistics processes of The Company in their decision-making process
regarding improvements of the logistics processes. The results of the interview of the
stakeholder assessment provide an overall positive response to the solutions. The employees
of The Company are most positive about the expected impact of the solutions to improve the
couriers' performance of tasks, the expected perceived importance of implementing solutions
from others, and the intention to implement the suggested solutions. They were somewhat
positive about the simplicity of using the solutions and the expected potential of implementing
the solutions in the current infrastructure. This provides the internal motivation and feasibility
of the assessment of the stakeholders to adopt the improvements. The solutions are easily
modifiable and can be used as a source of information for future research and improvements.
The investment in two-speed transmission vehicles requires a direct financial investment,
whereas the other solutions require an indirect financial investment through time and work for
the employees to make the changes.

The five recommended improvements are solutions for the short term as they fit into the current
infrastructure of The Company. The solutions created in the primary and secondary research
that are not recommended, are not interesting in the current infrastructure of The Company.
These solutions are created for the long-term, but as The Company changes constantly, these
solutions are not recommended yet as the benefits are not known in the case of The Company
changes and are not similar to the researched situation anymore.

This research also has theoretical implications as this research also contributes to the literature
by identifying underlying causes of inefficiencies in logistics processes and providing insights
into new research areas. The case study on The Company’s logistics processes is a unique
contribution to the literature on city logistics in the Netherlands.
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Glossary of Terms and Abbreviations

(20 GL RH) crates

BI

Boxes

BSC

C

Clean clothes

Dirty clothes
EE

ETA

Extra tasks

FC

FIFO

Goupil

I

KPIs

L

Main tasks

O

PE

Pickup descriptions
PMD

Product client
Processing times

Service client

Sl
SMART
Swill
UTAUT

The organic waste crates for the coffee grounds, orange peels and swill
streams

Behavioural intention to use the solutions

The cooling boxes and red crates for the product deliveries

Balanced scorecard

Content analysis

Clothes from the couriers that do not contain any organic waste stains
that could be worn once or twice before

Clothes from the couriers that contain organic waste stains

Effort expectancy

Estimated time of arrival

The couriers' tasks that are required besides the deliveries and services
Provided at the clients

Facilitating conditions

First in first out principle

A type of vehicle model used by the couriers

Interviews with the employees involved in the logistics processes

Key performance indicators

Literature research

The collection of organic waste and delivery of products by the couriers
Observations

Performance expectancy

The demand requests and collecting location of a service client

Plastic

A client that buys the products of The Company

The time it takes to drive to a client and collect their organic waste and/or
deliver the products

A client that pays for the service of The Company collecting the organic
waste crates

Social influence

Specific, measurable, achievable, relevant, and time-bound criteria

All the organic waste scraps from the kitchen, canteen or restaurant
Unified theory of acceptance and use of technology method



1. Introduction

The first chapter of this thesis introduces The Company as a company, the problem context,
and the research methodology. Section 1.1 introduces The Company, Section 1.2 provides the
problem and research context, Section 1.3 provides the research description and problem,
Section 1.4 provides the core problem, Section 1.5 provides the research objective, Section
1.6 provides the research questions, and Section 1.7 shows the research design in
combination with an overview of the thesis.

1.1 The Company

The researched company is due to confidentially reasons called “The Company” in this entire
report. The clients discussed in the cases of Figure 6, Figure 7 and Appendix B have also been
made confidential due to privacy reasons. What can be shared is that The Company is a start-
up in the city of Utrecht in the Netherlands, that combats wasting valuable urban resources.
Several organic resources from restaurants and cafés, such as coffee grounds, cuttings, and
food leftovers, are thrown out with non-recyclable waste. This means that the potential of a
large part of the organic resources is barely utilised. The Company helps with properly
separating the organic waste streams at the source, through which the streams can be reused
as resources for new products. The Company provides the service of collecting the organic
waste at the client, creating new products with these organic streams or supplying these
streams to third parties to create new products from, and selling these products back to their
clients, thus closing the cycle. Through the network of local third partners that handle the
processing of the organic waste streams, the products like tea, beer, bread, oyster mushroom
products, animal feed, and compost, are produced.

The Company is a fast-growing company that looks for ways to improve the current situation
and looks for ways how they could expand in the future. There are numerous logistics
processes, as The Company is responsible for the CO-neutral pickup service of the organic
waste flows, creating new products with these organic resources or outsourcing them to
external partners, and selling and delivering the new products to their clients. Through this, it
is also the goal of The Company to reduce empty vehicle mileage by always driving with a full
vehicle of products to their clients and with a full vehicle of organic waste from their clients.

1.2 Problem and Research Context

As presented in Section 1.1, the logistics processes of The Company are changing all the time,
to comprehend the current ongoing client growth. To prepare for further growth of the company,
a blueprint of the current logistics processes of the couriers should be made. The logistics
processes for this research are defined as the processes of collecting the organic waste crates
and delivering The Company’s products, to their clients in or around the City of Utrecht. This
research helps to provide a view of the current logistics, the bottlenecks that occur, the
limitations that exist, and what could improve the logistics process flow and improve the
predictions and expectations from the logistics processes. The problems with the current
logistics processes need to be tackled to help the reliability of the couriers' schedules.
Therefore, after researching the current situation at The Company, the causes of these
problems need to be researched and solutions for these causes to improve the current
situation. This helps to improve the current logistics processes of The Company.

When looking at the couriers that fulfil the logistics processes of this research, they like their
jobs for different reasons. Some enjoy the freedom they have, and others enjoy that they can
just drive around all day. Some like that they get to speak with the clients and chat with them
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and others like that you can just be on your own. What some couriers currently do dislike is
the fact that it is difficult to make plans after their job. The unreliable driving hours make them
not finish on time creating problems in their work-life balance. The unreliable driving hours also
display the problems of the schedules of the logistics processes and are therefore the main
driver of this research.

City logistics is defined as the process of optimising the logistics activities in cities while
implementing the different aspects of economy, environment, society and safety (Taniguchi et
al., 2001), which is the objective of this research. Optimisation to create sufficient schedules
implement locations, routing and other scheduling plans, and also behavioural factors.
Implementing behavioural factors is difficult as behaviour is different in every situation, which
makes it hard to compare the behaviour of the couriers at The Company with other case
studies. This creates uncertainties in the regular optimisation processes (Gruler, Armas &
Juan, 2016). Optimisation of the logistics processes is always the objective of logistics as this
makes city freight transportation a more responsive system that can adapt to new social and
industrial demands (Punte & Bollee, 2017). Optimisation of a logistics schedule not only
creates the optimal route for couriers but also produces diverse alternative scenarios for
potential future circumstances (Widbom et al., 2013). Optimising logistics processes in a city
requires implementing the optimal number of locations in combination with the scheduling
approach and management, that correspond with the company's capacity, client demand and
the minimum amount of costs (Stopka, Jefabek, & Stopkova, 2020).

1.3 Research Description and Problem

This thesis focuses on improving the logistics processes of the couriers at The Company.
Several data are missing on the opinions and perspectives of the couriers on the current
logistics processes. This research looks at the exact problems in the logistics processes are,
and what potential solutions could solve these problems and improve the logistics processes.
There are several aspects of the logistics of collecting the organic waste and delivering the
products that show that the current working method is not optimised, see Chapter 2. This
makes scheduling the couriers' work complicated and unreliable. This has created the research
problem, which is formulated as follows:

“What improvements in the logistics of collecting the organic waste and delivering the products
by The Company could solve the problem of unreliable driving hours?”

1.4 Core Problem

Sections 1.2 and 1.3 provide the required information to create the overall action problem of
this research, which is formulated as followed:

“The current schedules of the logistics processes of the couriers of The Company are
unreliable”.

This action problem has several causes see Chapter 3, and the main cause that is solved in
this research is by solving the core problem:

“There is no research done on what problems occur in and around the logistics processes of

collecting the organic waste crates and delivering The Company’s products, and what
improvements should be done”.
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The core problem influences the aspects of The Company as the couriers are the employees
collecting the crates and the people of The Company need these crates to further process and
distribute the organic waste. The couriers provide the services of The Company according to
the agreements made by both the sales and the client services employees and the couriers
are the employees that only have eyes on the situation at the client, to see if the agreements
are fulfilled by the clients. The couriers also create the main view that clients have of The
Company. For that reason, the couriers’ opinions and perspectives on the solutions are also
considered. The different aspects like the perspectives of the customer, internal business
process, learning and growth and financial dimensions need to be taken into account when
improving these logistics processes (Del-Rey-Chamorro et al., 2003). This results in well-
researched and underpinned decision-making, improved understanding of the situation and
considers the aspects that are involved in the logistics processes. Therefore, this thesis
implements these four perspectives throughout the entire research, to research the causes,
solutions and opportunities to the problem.

1.5 Research Objective
This research is practice-oriented as the objective is created through an organisation and
knowledge developed in this research improves the organisation (Andriessen, 2014). To
realise the research, the research objective is to create the following deliverables:
- An overview of the key performance indicators (KPIs) and their measures from the
current and the desired situation from the perspectives of the involved stakeholders.
- An overview of the causes that are detected by the observations, interviews, content
analysis, and literature research that create unreliable driving hours.
- An overview of the solutions that are shown by the observations, interviews, content
analysis, and literature for the detected causes of unreliable driving hours.
- Animplementation plan of the solutions is evaluated by the employees that are involved
in the logistics processes of the couriers.
- Recommendations on the causes of the unreliable driving hours of the couriers and
other detected problems that require further research.

The objective is realistic as providing the missing knowledge on the current situation of the
logistics processes and the missing knowledge on related scientific literature, helps to find a
solution. This objective is feasible because the required data can be easily achieved from their
data collecting programs: SmartRoute, which is their scheduling app, Zoho, which collects the
data from the scanned crates, Teamleader, which contains the contracts and information of
the clients, and Shiftbase, which contains the time employees registered. The objective is also
feasible as numerous scientific articles can be found on this topic and the individual interviews
with the employees of The Company are done during the observations.

1.6 Research Questions
Multiple research questions have been formulated to solve the core problem and propose
answers to the main research question.

2. Current Situation at The Company

The first research question focuses on the current and desired situation of the logistics
processes at The Company. The objective of this question is to analyse the problem context
based on the identified key performance indicators and define the gaps between the current
and desired situation.

12



What is the current and desired situation of the logistics processes?

2.1 What are the key performance indicators for the logistics processes?
2.2 How do the logistics processes look like?
2.3 How do the desired logistics processes look like?

3. Causes of the Unreliable Driving Hours of the Couriers

To solve the research problem and close the gap between the current and desired situation,
the next research question finds the causes of the problem context that should be researched.
Multiple qualitative research methods are used to find the different causes that are linked to
the previously defined problems. Primary research is done to collect original data for this case
study, secondary research helps structure the primary data and compare it with the secondary
data. The research methods used for primary data are observations, content analysis and
employee interviews and for secondary data, a literature review is done.

What are the current bottlenecks and limitations in the logistics processes?

3.1 What are the primary research causes of the differences between the desired and the
current situation of the logistics processes?

3.2 What are the secondary research causes of the differences between the desired and the
current situation of the logistics processes?

4. Solution Design

After the analysis of the causes of the problems, the solution method is created. The next
research question provides insight into the ideal solutions based on the considerations
between advantages, disadvantages and the opinion of the couriers. This creates
assumptions, requirements and limitations on the logistics processes.

What changes need to be made to improve the current situation of The Company?

4.1 What primary research improvements of the logistics processes can be done?

4.2 What secondary research improvements of the logistics processes can be done?

4.3 What are the different advantages and disadvantages of the improvement options in the
logistics processes?

5. Implementations and Evaluations

Based on the solutions, assumptions are made on the effect of these solutions on the primary
and secondary causes. The employees’ opinions are also researched here as these also
determine the implementation of the solutions and the difficulty of adaptivity.

What are the expectations of the impact of the solutions?

5.1 What primary and secondary causes are solved when implementing the solutions?
5.2 How do relevant stakeholders assess the solutions?

1.7 Research Design

This case study is distinguished by the limited domain with a little number of research units,
through data generation, and in-depth research through a small-scale approach that reduces
the risk of uncertainties, the research is selective, and the research is done through open
observation and uses qualitative research methods. An important aspect of case study
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research is that the case is studied in an everyday situation. For the data collection,
methodological triangulation is used, which is an approach that uses various methods of data
collection and analysation to improve the validity and reliability of findings (Hassan, 2023). The
benefits of a case study are that it collects a comprehensive view of the research process, it is
flexible which provides the opportunity to change course during the research, and it is easier
to adapt in practice. A potential downside is that the external validity has more constraints as
it is more challenging to adapt the results in a similar case (Verschuren, Doorewaard & Mellion,
2010).

The knowledge that should be collected in the data collection is the current and preferred
performances of the logistics processes, the causes of the unreliable driving hours, and the
solutions to help solve the unreliable driving hours with their expected effects. For the data
collection, the research objects, the data sources, and the research methods are defined and
explained. The category of research objects that are chosen for this research is situations,
objects and processes, where the information could be collected from both data and knowledge
sources. Data sources focus on the characteristics of research objects and knowledge sources
focus on existing insights and theories. The required data and knowledge for this research can
be found through three types of sources. The first source that is used for this research is people
as they provide a large variety of information, and it can be collected quickly. A person delivers
personal information as a respondent and information about the situation as an informant,
which is data sources. A person also delivers knowledge of the situation as an expert, which
is a knowledge source. The main disadvantage of using people as a source is that the answers
are mostly subjective. The second source that is used is reality, because of the possibility to
directly measure the research object and to collect indirect information through situations,
objects and processes of people, as opposed to the people source. The main benefit of reality
as a source is to obtain objective information and a disadvantage is that it can only provide
data sources and not knowledge sources. The third source that is used for this research is
literature, which provides knowledge sources through theoretical insights. The benefit of
literature as a knowledge source is that it provides already existing and helpful insights, and a
disadvantage is that the user cannot be guaranteed what requires the creation of new
knowledge and insights.

The research methods of this research are connected to data sources, as visible in Figure 1.
For individual people, a face-to-face interview has the benefit of observing the body language
of the interviewee for a better understanding of the answers. The benefit of using a group
interview is to obtain information about the people they might not have thought about, and it
could provide the same information as several individual interviews which saves time. One of
the observation methods that is used is the ethnographic study, where data is collected by
participating in the process itself without interference. This creates depth in this research and
important insights. Content analyses collect data from reality and provide the opportunity to
collect qualitative characterisations of reality. Content analyses collect diverse, consequent
and durable research material. Search methods are the approach to selecting the relevant
literature for this research, through the correct use of keywords and from bibliography to
bibliography. The results from the data collection create conclusions. Figure 2 provides an
overview of the connections between the different research questions, what input from the
research methods is required for these questions, what the output is and what chapters target
these research questions (Verschuren, Doorewaard & Mellion, 2010).
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Sources Research methods

Individual people Questioning
-

Content analysis
m— Search methods

Figure 1. The research sources and research methods used to collect the required data for
this research.

Face-to-face individual

Interviews

Face-to-face group

Observations

Q1: What is the current and the desired
situation of the logistic processes?

Interviews

Content analysis

Current and desired logistic processes
Chapter2

Observations Interviews

Q2: What are the current bottlenecks
and limitations in the logistic processes?

Content analysis Search methods

Conceptual framework
Chapter 3

Observations Interviews
Q3: What changes need to be made to

improve the current situation of De Clique?

Content analysis Search methods

Solutions for the main causes
Chapter 4

Observations Interviews
Q4: What are the expectations of the impact

of the solutions?

Content analysis Search methods

Future recommendations and implementation plan

Chapter 5
The main research question: What improvements and optimizations in
the logistics of collecting the organic waste and delivering the products by
De Clique could solve the problem of unreliable driving hours?
Chapter 6

L d Research question Research question input Research question output
egen

Figure 2. The research design shows the connection between the research questions (blue),
the required input from the methods (orange), and the created output (green). The chapters
on the sideshow are where these research questions are answered.
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2. Current and Desired Situation at The Company

This chapter shows the current and desired situation of the logistics processes of The
Company. Section 2.1 introduces the logistics processes of the couriers, Section 2.2
introduces the Key Performance Indicators of the logistics processes of The Company, Section
2.3 provides the current situation in the measures of these Key Performance Indicators,
Section 2.4 provides the desired situation in the measures of these Key Performance
Indicators, and Section 2.5 summarises this chapter. This chapter answers the question “What
is the current and desired situation of the logistics processes?” by answering the
following sub-questions:

- What are the key performance indicators for the logistics processes?
- How do the logistics processes look like?
- How do the desired logistics processes look like?

2.1 The Logistics Processes of the Couriers

The logistics processes of this research are the processes of collecting the organic waste
crates and delivering The Company’s products, to their clients in or around the City of Utrecht.
The collection of organic waste and delivery of products at the same time is the cross-servicing
potential of The Company which creates added value. These are the main tasks of the couriers
and these tasks have priority over the other tasks the couriers are expected to do, such as
cleaning the coolboxes or weighting the containers. These tasks are further referred to as the
extra tasks of the couriers. The concept processing times are used for the time it takes for a
courier to drive to a client and help them collect the organic waste crates and/or deliver the
products, which is on average 10 minutes for each client. The other concepts that are important
for this research are swill and the difference between boxes and crates. Swill is the name that
is used for the trimmings from the kitchen that appears when cooking. When there is
contamination of other food remains in both coffee grounds and/or orange peels this also fits
the swill category. The reason for this is that this resource cannot be used for either the coffee
grounds or its orange peel purposes as these streams need to stay clean. The crates in this
research are used to collect the organic waste from the clients and the boxes are used for the
cool boxes and red crates that are used to deliver the products to the clients. The couriers of
the logistics processes can make use of three electric vehicles currently, which are described
with their most important characteristics in Table 1. The batteries of these vehicles should be
charged enough to drive around, and when it occurs that the battery is almost empty, the
courier should return to The Company to charge the battery.

Vehicle models Crate capacity Crate capacity Separate plastic,
with driver’'s with driver’'s metal and
license B license B+ or BE drinking cartons

compartment

Goupil G4L 60 60 Yes

Goupil G4 + Saris FW2000 40 + 75 40 + 140 Yes

Peugeot E Expert L2H1 100 100 No

Table 1. The electric vehicles of The Company with their crate capacity and plastic, metal and
drink cartons (PMD) compartments.

The couriers have a phone from The Company, which is also known as the “zebra”, to use The
Company app, SmartRoute and the group chats. These and the other communication and/or
data collecting programs that are used by the couriers and the employees of The Company
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that are an in- and/or output for the logistics processes are explained in Table 2. When a
courier has an uncertain situation, the communication goes directly to their supervisor or the
office for advice. For general questions and conversations, communication is done in a Signal
group where the employees of The Company are added. For communication of product
deliveries, the communication platform Monday is used. The last communication option is to
speak with the employees face-to-face at The Company itself.

Communication Description and purpose

and data
collecting
programs
Client photo Group chat where the couriers send a picture of signed delivery
feedback group documents for product deliveries, of a situation where a client does
chat not leave the waste the appropriate way or of a situation where the
pickup descriptions require adjustments.
Courier group Group chat where the couriers get the message on which vehicle they
chat are going to drive in, what their product orders are and what their

SmartRoute code is to connect their mobile phone with their routes
and clients of the day.

The Company The Company app is used to connect the client to the empty crates

App that are delivered to them, the (number of) crates that are picked up,
the estimated amount of PMD that is picked up, and comments when
needed when clients do not follow the agreements that are made. The
data from The Company app is collected in Zoho.

Shiftbase Shiftbase is where employees can register their shifts and work time.

SmartRoute SmartRoute provides the couriers with their routes and the pickup
descriptions of the clients for collecting the organic waste. SmartRoute
also provides data on the couriers’ work as it shows when the couriers
scan the client barcodes and if they had crates or not. SmartRoute
creates schedules based on the client information from Teamleader,
the couriers and the available vehicles.

Teamleader Teamleader contains the information on the clients, where they are
located, their average delivered crates, and their preferred pickup day,
with a timeslot if they prefer one.

Zoho Zoho is the website that collects the data from the collected crates and
delivered crates at each client, and when the quality of the crates is
scanned and checked at The Company, this is also added to Zoho.

Table 2. The communication and data collecting programs that are part of the in- and or output

of the logistics processes.

All organic products are collected in 20 GL RH crates. The data from scanning and weighing
the crates on Zoho shows that on average each crate weighs about 8.42 kilograms, see
Appendix A. The location of most crates is outside of the client’'s company area, ready to be
picked up, and when there are several crates, they are on roller containers and in combination
with their hand strollers, it is easy for the couriers to bring the crates to their vehicles. The
specific description of the pickup locations is briefly explained in SmartRoute and
comprehensive in the courier handbook.

At the beginning of the couriers’ shift, the courier takes the booklet with the barcodes of the
clients of their schedule that day or they could use the link in the courier group chat of these
client barcodes. These barcodes are required to connect the collected and delivered crates to
a client in The Company app. During the research, due to employee shortages, the decision is
made not to scan all crates anymore as most clients pay per crate and not its weight. When
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couriers have product deliveries, they collect the delivery documents from the printer. These
documents are both used for checking which products need to be loaded in the couriers’
vehicle and for when the products are delivered, as these delivery documents need to be
signed by the client as the confirmation of receiving the products. Based on the delivery
documents the orders are picked, they are picked based on the First In First Out principle
(FIFO). Frozen and refrigerated products are transported in cool boxes to keep the products
chilled. Light non-refrigerated products are also transported in these cool boxes as these are
the only closed clean boxes The Company has which makes the processes more hygienic.
Only heavy non-refrigerated products, like lemonades, are transported in red crates for easier
carrying. The picked orders are labelled with stickers on the box and the same sticker on the
delivery document, to link the boxes to the order. After delivering the products the cooling
boxes and/or red crates are brought back to The Company.

Every client that makes use of the services of collecting their organic waste is called a service
client. Every service client has a personalised contract with agreements made with The
Company, that has written down how often The Company is collecting their organic resources
and how many crates they provide each time. The regular contracts are that the client pays for
the number of times The Company picks up the organic resources. This also means that a
client is still charged for the drive of the couriers, even if they do not have any crates ready to
be picked up. When creating the contract an estimation is done on how many crates are
needed for a new client, which is adjusted after seeing the reality of the use of the crates. The
guality of the crates is not checked by the couriers as this is done by The Company, which
means that all filled crates are collected. The delivery of the products to a client makes the
client a product client which requires a different contract than the service clients as product
deliveries are not standard. The deliveries of service clients and product clients are always
scheduled to be combined. At the clients, Klepierre, UU, HU and UMCU instead of crates, The
Company uses containers to collect the coffee grounds, orange peels, and/or swill. These
containers require weighting as The Company is paid for kilograms and not for the number of
containers.

The schedules of the couriers are created by the planner in SmartRoute. SmartRoute
implements the data from Teamleader to know what clients should be helped that day.
SmartRoute creates the best schedules based on the data that is implemented in Teamleader
and SmartRoute. It divides the clients over the three vehicles and based on the average
collected crates of each client and the crate capacity of each vehicle, see Table 1, it creates
its schedules and implements returns to The Company. As SmartRoute also implements the
indicated timeslots of the clients and through optimisations makes some schedules start later
than 8:00. The planner adjusts the schedules by implementing the product orders and
changing the client sequence when demand requests require this. For example, if a courier
has a lot of products to deliver it is easiest to start with these clients as it is best for the chilled
products and easiest for arranging the vehicles with the organic waste crates and the
coolboxes. When the schedules are made, the planner sends to the scheduled couriers which
vehicle they will drive in, the product order they have and what the code for SmartRoute is to
open the correct schedule on The Company phone. The couriers are always requested to start
driving their shift between 7:45 and 8:00.

2.2 Smart Key Performance Indicators
This section investigates the variables to analyse the logistics processes of The Company.
The logistics processes of the couriers have different kinds of Key Performance Indicators
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(KPIs). During this research, it is important to consider the SMART criteria (Specific,
Measurable, Achievable, Relevant, and Time-bound) because of a few reasons. SMART
criteria help to create and achieve goals, as making the KPIs specific makes it easier to have
clear goals, to concentrate on the goals and to be driven to complete them. Making the KPIs
measurable helps to record the progress that is made and makes it clear when the goals are
completed. Making the KPIs achievable makes the goals practical and feasible to be
successful. Making the KPIs relevant makes the goals meaningful, and important and aligns
with other relevant goals. Making the KPIs time-bound gives the goals a deadline to meet and
work towards (Hancock & Bell, 2020). KPIs help to reach business objectives and are created
according to these objectives (Del-Rey-Chamorro et al., 2003).

Improvements in the schedules are done through improvements in the performance of the
logistics processes. Performance management can be seen as the improvements that help to
achieve the vision of the company, as the continuous process of setting objectives and as the
logistics processes improve the service on a standardised basis (Shane, 1998). Performance
management uses the Balanced Scorecard (BSC) that implements the customer, internal
business process, learning and growth, and financial perspectives, and links these to the
business objectives (Kaplan & Norton, 2005).

Calculating SMART KPIs starts with formulating both the business objective and the business
strategy (Del-Rey-Chamorro et al., 2003). The business objective in this research is to offer
The Company recommendations on improvements for the logistics of collecting organic waste
and delivering the products in the city of Utrecht to solve the problem of unreliable driving
hours, by providing an analysis of the gap between the desired and the current situation on
these processes. The business strategy to reach this objective is to make use of the case study
research with the logistics processes of The Company as the research object.

The second step is to develop a BSC. The BSC contains the customer perspective that
answers the question: “How do customers see us?”, the internal business process perspective
that clarifies the question: “What must we excel at?”, and the learning and growth perspective,
which is also called the innovation and learning perspective, that answers the question “Can
we continue to improve and create value?”, and the financial dimensions that answer the
question: “How do we look to shareholders?”. The BSC provides the objectives, the measures,
and the created KPIs that are linked to each of these perspectives (Kaplan & Norton, 2005).
The BSC of The Company is created in Figure 3 providing the goals, the measures and the
KPIs from the four different perspectives. These KPIs are specifically designed for this
research, they are measurable as they are all used in this research, which also made it
achievable and time-bound, and the relevance of these KPIs is shown by their use of them in
the other parts of this research. The developed KPIs show if the research objectives are
reached.

2.3 Current Situation

This section investigates the courier tasks from the four perspectives of the BSC, which are
the customer, internal business, innovation and learning, and the financial perspective. Each
of the measures from the BSC in Figure 3 is discussed to measure the current situation from
these perspectives as it is, but also the problems within these tasks from different aspects. The
measures of the KPIs are used to measure the current situation to make it specific,
measurable, achievable, relevant, and time-bound.
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Financial Perspective

KPIs Goals Measures
8. COz2 reduction 8. Overview total 8. Percentage of Increased
rate amount of saved CO2 saved CO2 per month
9. Customer 9. Increase total 9. Percentage of increase of
retention rate amount of profit the service clients

Customer Perspective Internal Business Perspective
KPIs Goals Measures KPIs Goals Measures
1. Percentage of 4. Increase | 4. Number of problems
1. Service 1. Deliver delayed services courier with the schedules
infullon | efficient service based on the 4. Scheduled | efficiency from SmartRoute
time rate | 2. Provide the | 'cauired timeslots | .| variance 5. Increase 5. Percentage of
2 Costs most 2. Percentage of T | 5. Employee | employee standardised
per client |  inexpensive clients that pay and client satisfaction | communication that is
3 Client service the actual service engagement and clear to both sides
satis- | 3. Easily solving costs 6. Time to | independence 6. Percentage of
faction | service problems 3. Percentage of productivity | 6. Overview of standardised
not followed the logistics | visualised tasks of the
agreements processes logistics processes
Innovation and Learning Perspective
KPIs Goals Measures
4. Scheduled | 4. Increase courier 4. Number of problems with the
variance efficiency schedules from SmartRoute
6. Time to 6. Overview of the 6. Percentage of standardised visualised
productivity logistics processes tasks of the logistics processes
7. Internal 7. Prepare to expand 7. Number of expanding options De
mobility De Clique Utrecht Clique is prepared for

Figure 3. The balanced scorecard of The Company with the key performance indicators of the
logistics processes.

2.3.1 Customer’s Perspective

Measure 1: Percentage of delayed services based on the indicated timeslots. From the
customer’s perspective in the current situation, the data on helping the clients in their indicated
timeslots are currently not collected. In this research, this data is collected and the delayed
times of service from November 19" 2022 until February 19" 2023 are shown in Appendix B.
Of the 2,985 clients helped in this period, 281 clients were helped outside of the requested
timeslot with more than five minutes, which is a percentage of 9.4% of the total amount of
helped clients. Of these 281 clients, 231 clients were helped later than the indicated timeslot
with an average of 1 hour and 21 minutes, and 50 clients were helped earlier than the indicated
timeslot with an average of 1 hour and 31 minutes.

Measure 2: Percentage of clients that pay the actual service costs. The income and costs
associated with the logistics processes based on the material flow are visualised in Appendix
C. The costs of the logistics processes of this research are the costs for product deliveries and
the costs of bringing, replacing and collecting the crates. There are always extra costs when
equipment breaks down or needs to be invested in to improve the execution of the logistics
processes, but these are unforeseen costs, that are not in the scope of this research. The
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scope of this research implements the courier costs. Through the data that is collected from
SmartRoute, an average time to help a client can be calculated. This means that the courier
costs of the tasks before and after each shift are not considered here. As the different types of
clients take different times to be helped, in these calculations the clients are differentiated by
the type of client. Some clients are contracted by the central government and are located
mainly in Rotterdam and Den Haag, see Figure 4. The clients located in Hoog Catharijne are
classified as Klepierre clients, while clients at the university ground are categorised as Uithof
clients. Clients located in the city centre of Utrecht are classified as city-centre clients, while
those outside the city centre are categorised as beyond-the-centre clients, see Figure 5.
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Figure 4. A visualisation of the current central government clients of The Company in both Den
Haag and Rotterdam.
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Figure 5. A visualisation ofﬁthe average Uithof, city centre, and some beyond-the-centre clients
of The Company.

Table 3 summarises information about each type of client, including the average planned
driving hours, actual average driving hours, average time spent on a client (including driving
and processing crates), shortest and longest time measured for helping clients, courier costs
with an hourly rate of €18.90/hour, the average number of clients helped each week and the
costs of these clients in an average week. The data used to create Table 3 is collected in
Appendices D and E. According to Table 3, the cost for an average week with a total of 224
clients is €1,603.01. Since all clients pay the same price for The Company’s services, the
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average cost of helping each client is €7.16. Table 3 shows that 53 clients pay less than what
they cost, and 171 clients pay more than what they cost. This shows that in the current
situation, 23.7% of the clients pay less than what they cost and 76.3% of the clients pay more
than what they cost. Overall, Table 3 provides valuable information about the costs associated
with each type of client and their impact on The Company’s profitability.

Type of client Central Klepierre Uithof In the city Beyond the
government centre city centre

Average planned  7:33 1:16 1:49 3:52 3:38
driving hours

Actual average driving | 7:31 1.54 2:19 4:53 3:58
hours

Average time spent on 0:37 0:20 0:24 0:20 0:19

a client

Range of average time 0:18t01:03 | 0:06 to 0:11 to | 0:07to0:36 0:04 to 0:47
spent on a client 0:59 0:53

Average costs for €11.65 €6.30 €7.56 €6.30 €5.99
these clients

The average amount of | 36 11 17 89 71
clients each week

Average costs of these €419.20 €69.30 €128.52 €560.70 €425.29

clients each week

Table 3. An overview of the time and costs spend on each type of client based on the data of
Appendices D and E.

Measure 3: Percentage of not followed agreement. The last measure from the customer
perspective is the percentage of not following the agreements that are made with The
Company. Clients do not follow agreements when for example there are no crates to collect,
organic waste is delivered in different containers than The Company crates, the pickup location
is a mess, or a courier is required to enter a building and the client is not available to let the
courier in. From November 19™ 2022 to February 19" 2023, there were a total of 353 situations
where clients did not follow the agreements. This data is collected from the client photo
feedback group chat and The Company app. This represents 11.8% of the total amount of
2,985 clients helped during this period. These situations where clients do not follow the
agreements can be difficult for both the clients and the couriers.

2.3.2 Internal Business Process Perspective

Measure 4: The number of SmartRoute schedule problems. From the internal business
process perspective in the current situation, the five observed problems with the schedules
from SmartRoute are: unclear pickup descriptions, differences between the expected and
actual number of crates, manual implementation of product deliveries, incorrect departure
times for scheduling, and inability to adjust processing time for clients.

The problem with not having clear pickup descriptions for each client in SmartRoute and/or in
the courier handbook is that it requires the courier to ask for help or figure it out themselves,
leading to inefficiencies. When this solution for the situation is not added as a new description
after the courier figures out where the crates are collected, the next person struggles with the
same issue. It could also occur that because of unclear pickup descriptions and companies
close to each other, it is difficult to indicate which crates are from which company. That could
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result in a situation where the couriers accidentally charge the wrong clients for the crates that
they collected, and this could create further problems along the line with lost crates and
deposits.

The SmartRoute app considers on average how many crates are picked up at a client. It
predicts when the courier needs to return to The Company and calculates this time as well, but
as the average number of crates is differentiating much, this is also causing some issues.
When the courier reaches the crate capacity of Table 1 earlier than expected it takes more
time when the courier needs to travel more to The Company which is not expected in the
schedules. When the courier reaches the crate capacity of Table 1 later than expected, the
courier might need to travel to a client that is far away, need to go to The Company afterwards
and return to another client that is also far away and could have been combined with the client
before. Appendix F shows how in the period between November 19" 2022 and February 19™
2023 of the 2,985 clients planned, 2,507 clients had crates and of the planned 14,985 crates,
20,029 crates were collected. This shows the unreliability of the current data in SmartRoute
when compared to actual information.

The problem with SmartRoute is that product deliveries are not implemented automatically and
have to be adjusted manually, which takes more time for the planner. This can lead to
schedules that overlook product delivery times. Product deliveries take up more time for the
client that is not added. On average, delivering products and collecting waste takes 15 minutes,
while only delivering products takes five minutes.

Another problem with SmartRoute is that it calculates the best schedules assuming that
couriers leave on time, but in reality, the couriers start at different times of the day for the
different routes, which may not make the planned route the most efficient. Appendix G shows
that of the 230 courier shifts, only 14 are detected to have left before 8:05, which is the
scheduled departure time. This is not completely reliable as this time is calculated based on
the standard travelling times to the first client and not the actual travel time. There could have
been traffic jams so it could be the case that some couriers do leave on time, but they just took
way longer than expected before arriving at their first client. Of these 230 courier shifts, 50
shifts were done by the same courier that already started with another shift before and these
departure times are excluded as they are no real departure times. Of the remaining 170 courier
shifts, the couriers left on average at 8:44 at The Company. As a result, the couriers sometimes
help their clients in a different order than SmartRoute suggests and changes are not
communicated with the planner or with the couriers’ supervisors. This could lead to missed
indicated timeslots, where the crates were not available yet or the client removed the crates
again to prevent stealing.

SmartRoute sometimes creates a schedule for a courier that suggests a later departure time,
but the couriers are not notified leading to ignoring the timeslots. Figure 6 shows examples of
couriers that started earlier as they are not notified to start later, and because of that, they
missed the indicated timeslot. In Figure 6 the stop represents the route of the courier with their
first client.

The collection time is for each client on average of ten minutes and the pickup descriptions are
in the comments in SmartRoute. However, this average collection time is often not updated for
clients who take longer, making the schedules less reliable. Another processing times problem
is that SmartRoute fails to implement the processing times for clients in the schedules, also
making less reliable schedules. Examples of this can be seen in Figure 7. This means that
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although the processing time is currently only able to be added automatically, it is sometimes
not added at all.

Klant « Adres Extra Vanaf Tet Afh. tijd Gepl. ETA Verw. ETA Afgeleverd Stop
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Figure 6. Examples of schedules that suggest the courier start later which is not
communicated.

Measure 5: Percentage of communication that is clear to both sides. Clear communication is
measured through communication from the involved parties as a response that the
communication came through. Clear communication is created when the involved parties can
check and know what the further procedures are for the different situations. From the internal
business process perspective, the amount of clear communication procedures could also be a
measure of the current situation. Of the twelve standard communication procedures, there are,
six of them are not clear for both The Company and their clients, 50% of the communication
procedures. Table 4 shows the clear and unclear communication procedures, and the six
unclear communication procedures are explained further below.
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Figure 7. With the average processing time of ten minutes between these clients the expected
estimated time of arrival (ETA) to the next client cannot be less than ten minutes after arriving
at the first client, which is shown in the observed cases.

The first unclear communication procedure is that when looking at the course of their tasks,
the couriers are responsible to collect the organic resources and PMD waste from the clients
and deliver these to The Company, deliver the products to the clients, checking if the clients
comply with the agreements are made and comment this to the supervisors. Besides their
regular courier tasks, extra tasks besides the collection of crates and delivery of products are
expected from them, that are not known to the couriers. The courier handbook itself is currently
lacking the actual working method and the couriers do not always follow the handbook. After
onboarding through driving and helping with existing couriers and reading the couriers
handbook, the tasks of the couriers are not checked unless problems are occurring.
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Clear communication procedures

Unclear communication procedures

Communication between the couriers and
the planners about information about their
routes and vehicles of the day
Communication about product deliveries
Communication when there are uncertainties
Communication of creating agreements with
clients

Communication of standard task description
through the courier handbook

Communication of the extra tasks
descriptions, which is not done in the courier
handbook as standard tasks
Communication of vehicle struggles
Communication on arranging clean clothes
Communication on the responsibility of
arranging the pickup descriptions
Communication about adjustments to the
couriers’ schedules

Communication through the communication = Communication between the couriers
and data collecting programs of Table 2

Table 4. The clarified and not clarified communication procedures in the logistics processes.

Communication about struggles with vehicles also has its problems. The couriers currently
sometimes struggle with having enough battery to follow the schedules, and recharging takes
them plenty of time. When to recharge is up to the couriers, as there are no clear decisions on
how to assess the situation. When the vehicles need repairs, this could take a while before
they are done when they are not urgent. Another reoccurring problem is that the vehicles are
still dirty from the day before.

When it comes to communication about arranging clean clothes for the couriers, there is not
much communication. The couriers drop their dirty clothes in the laundry room and when this
stacks up these clothes are cleaned by their supervisor. Currently, when the couriers arrive at
the clients for product deliveries, they wear the same dirty clothes from picking up the organic
resources. The Company improves their image when the couriers arrive in clean clothes, but
according to the couriers, finding clean clothes to work in is already difficult sometimes.

When it comes to communication of pickup descriptions, before the courier visits a new client,
agreements are made to make sure the clients know what is expected from them. The pickup
descriptions should be made after these agreements. The couriers always read these pickup
descriptions properly before driving to these clients. Currently, as the client number is growing,
the pickup descriptions are not strictly added to the handbook and SmartRoute. Currently, it is
also not made clear when somebody is responsible for creating the pickup descriptions in
SmartRoute and the courier handbook. The communication with the clients is done by the
sales team of The Company, but the couriers notify them when the pickup descriptions or the
created agreements are not followed. Couriers currently use both the client picture feedback
group chat and The Company App to make comments about clients that do not follow the
agreements, but the supervisors expect the comments in the client picture feedback group
chat as comments made in The Company App are only visible in Zoho. This results in a
situation where there is not a clear overview of what goes wrong every day and how often
actions in the logistics processes go wrong. When a client is added to SmartRoute for just a
product delivery and not the service, and there is not a pickup description yet no crates to pick
up. It should be clear to the couriers when there is only a product delivery and it is not a mistake
of missing a pickup description.

When adjustments to the schedules are made after the courier has started its shift, these
adjustments are sent through the courier group chat, even if these messages are very
important. This creates a situation where couriers are on the road and cannot open their group
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chats as there are driving, there is a delay in the messages which could cost the courier more
time.

When it comes to communication between the couriers, some improvements should be made.
Currently, couriers know shortcuts of the routes, tips for using the vehicles, using The
Company phone, tips on avoiding roadwork, and other tips and tricks, which are not shared
regularly with their fellow couriers. These tips and tricks are also not shared regularly with their
supervisors which makes it more difficult for them to monitor the couriers.

Measure 6: Percentage of standardised visualised tasks of the logistics processes. From the
internal business process perspective, the measure is the percentage of visualised standard
tasks of the logistics processes. Currently, there is no visualisation of any of the logistics
processes done at The Company. The courier handbooks explain the most standard tasks that
are expected from the couriers but numerous extra tasks are not described here and there is
also still a significant amount of open space for the courier to understand this information and
to make their own decisions. As this is the case it is difficult for the supervisors of the couriers
to know what they are doing and where they spend their time.

2.3.3 Innovation and learning perspective

From the innovation and learning perspective in the current situation, both the number of
problems with the schedules from SmartRoute needs to be analysed and the logistics
processes need to be visualised.

Measure 7: The number of expanding options The Company is prepared for. In the current
situation, the number of expanding options is also a measure of the current situation from the
innovation and learning perspective. The current situation of The Company is not ready for
more clients as this creates more work from the couriers and therefore requires more vehicles
and more employees. In the current situation, there are zero preparations for the different
expansions that will be required with the growth of clients.

2.3.4 Financial Perspective

Measure 8: Percentage of increased saved CO; per month. As the financial perspective is
looking from the perspective of how shareholders look at the logistics processes, the increased
saved CO, per month is important. For this, the number of collected organic waste crates is
calculated. Appendix F shows that in the period between November 19" 2022 and February
19" 2023 of the 2,985 clients planned, 2,507 clients had crates and of the 14,985 crates
planned to be collected, 20,029 crates are collected. On average 65.46% of the organic waste
is swill, 28.82% is coffee grounds, and 5.72% is orange peels. Another intern from The
Company has done a life cycle assessment on the organic streams of coffee grounds, orange
peels, and swill based on the current processing of the organic waste streams. This created
the data on the amount of CO, that is saved for every kilogram of these organic streams. The
saved amount of CO- per kilogram for the period from November 19" 2022 until February 19"
2023, see Table 5.

Organic waste stream Saving CO./kg Total kg Total saved CO;
Coffee grounds 4.615 CO2/kg 5,773.35 kg 15,951.28 CO-
Orange peels 0.705 CO2/kg 1,145.00 kg 483.27 CO;
Swill 0.643 CO2/kg 1,311.70 kg 5,046.98 CO-
Total 5.963 CO2/kg 20029,00 kg 21,481.53 CO;

Table 5. The amount of CO> that is saved in the period from November 19" 2022 until February
19" 2023 with the current number of clients and organic waste.
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Appendix | both shows the total amount of kilogram collected organic waste for the months
from February 2022 until November 2022, and it also shows the increased amount of kilograms
each month. As the amount of collected kilogram is shown to be increasing with an average of
16.73% each month, the total amount of saved CO: is also increasing with an average of
16.73%.

Measure 9: Percentage of increase of service clients. From the financial perspective, the
current number of service clients is also calculated. Currently, The Company has 196 service
clients, and each client has a different number of pickup days. The number of service clients
is always fluctuating as new contracts are created and clients leave. In the six months from
July until December, there is an overall increase of 29 service clients, which is an increase of
17.4% of the service clients.

2.4 Desired Situation

This section investigates the desired situation of the logistics processes of The Company from
the four perspectives described in the BSC in Section 2.2. In the desired situation the problems
from Section 2.3 should be solved where feasible. In the end, the changes made to the current
situation should solve the unreliable driving hours of the couriers and create the desired
situation described below.

2.4.1 Customer’s Perspective

From the customer’s perspective in the desired situation, the service of The Company is
efficient, the costs are minimised and service problems are easily solved. In the desired
situation, only 1% of the clients are helped outside their indicated timeslot, 95% of the clients
pay the actual service costs, and 95% of the clients follow the agreements or problems are
solved quickly and for the long term.

2.4.2 Internal Business Process Perspective

From the internal business process perspective in the desired situation, the courier efficiency
should be increased, employee satisfaction and independence should be increased, and there
should be an overview of the logistics processes. As the desired situation requires to be
realistic, in the best-case scenario, 4 of the 5 SmartRoute problems are solved. The reason
for this is that the problem of not knowing the expected number of crates does not fit the scope
of this research. The remaining SmartRoute problems should be tackled during this research.

In the desired situation, 91.67% of the standard communication procedures are clear for the
involved parties. This means that in every situation where communication is required from
either the couriers, their fellow employees or the clients, the other side of the communication
is aware of the situation and knows what is expected from them. In some situations, there is
communication required that cannot be foreseen, but these communications are not
considered here.

In the desired situation, 100% of the couriers’ standard tasks are visualised, as the flowcharts
of standard tasks are created and take the actions into account in the average situations. This
also means when improvements on the tasks are made, these changes are implemented in
the flowcharts. In some situations, there are tasks required that cannot be foreseen, and these
are not considered here.
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2.4.3 Innovation and Learning Perspective

From the innovation and learning perspective in the desired situation, the predictions on the
courier trips should be improved, preparations to expand to more cities should be created, and
preparations to expand The Company Utrecht should be created. This means that in the
desired situation, The Company is prepared for at least three different expanding options.

2.4.4 Financial Perspective

From the financial perspective in the desired situation, the percentage of the total amount of
saved CO; continues to grow with an average of 16.73% each month. In the desired situation,
the number of service clients is continuing to grow with the same increase of 17.4% of the
service clients for the next six months. Through the improvements that are done during this
research and afterwards, when implementing the recommendations from this research, it is
realistic for the desired situation to continue to look like the current situation when even more
improvements are done.

2.5 Conclusion

The current situation of The Company has been evaluated in terms of financial, internal
business, innovation and learning and customer perspectives. The desired situation provides
possible adjustments to improve the current situation. Table 6 below shows the KPIs from the
BSC with the measures used to calculate the goals from different perspectives, in combination
with the current and the desired situation. The couriers face several problems that need to be
solved by the employees of The Company and their clients. The couriers are satisfied with
their work, but several small improvements could make it better. Currently, the couriers’
supervisors lack visibility of the couriers’ work, making it difficult to create reliable schedules.
In the desired situation, there is more communication, visibility of tasks, and quick problem-
solving.
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KPI Measure

Service at a = Percentage of

full-on-time | delayed services

rate based on the
indicated timeslots

Costs per Percentage of clients

client that pay the actual
service costs

Client Percentage of not

satisfaction  followed agreements

Scheduled Number of problems

variance with the schedules
from SmartRoute

Employee Percentage of

and client standardised

engagement | communication that is
clear to both sides

Time to Percentage of

standardised
visualised tasks of the
logistics processes

productivity

Internal Number of expanding

mobility options The Company
is prepared for

CO; Percentage of the

reduction increased amount of

rate saved CO;each
month

Customer Percentage of

retention increase of the

rate service clients

Current

9.4% of the clients are
helped outside of the
indicated timeslot

23.7% of the clients
pay less than the
actual service costs
11.8% of the time
clients did not follow
the agreements

5 SmartRoute
problems keep
occurring

50% of the standard
communication
procedures are clear to
both sides

0% of the couriers’
standard tasks are
visualised

Prepared for zero
different expanding
options

The total amount of
saved CO; each month
increases by 16.73%

An increase of 17.4%
in serving clients in the
past six months

Desired

1% of the clients are
helped outside of the
indicated timeslot

95% of the clients pay
the same as the actual
service costs

95% of the time clients
follow the agreements

1 SmartRoute problem
keeps occurring

91.67% of the standard
communication
procedures are clear to
both sides

100% of the couriers’
standard tasks are
visualised

Prepared for three
different expanding
options

The total amount of
saved CO; each month
increases by 16.73%

An increase of 17.4% in
serving clients in the
next six months

Table 6. The overview of the key performance indicators, the measures of the goals of the
customer, internal business, innovation and learning and financial perspectives, in the current
and the desired situation over the period from November 19" 2022 until February 19" 2023.
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3. Causes of Unreliable Driving Hours

This chapter shows the causes found by either primary and/or secondary research of the
unreliable driving hours, which are the bottlenecks of the logistics processes. This chapter
researches the causes of the problems in the logistics processes that are indirectly causing
unreliable driving hours of the couriers of The Company. Some causes are detected through
the primary research of observations, content analysis and interviews with the employees in
Section 3.1. Other causes are detected through the secondary research of literature research
in Section 3.2. There is a differentiation between primary and secondary research as the
primary research is specific to the case of The Company and the secondary research is from
similar cases as The Company. Section 3.3 summarises these causes and groups them into
bottlenecks and links their limitations, which helps to understand the difficulties in solving these
problems. This chapter answers the question: “What are the current bottlenecks and
limitations in the logistics processes?” by answering the following sub-questions:

- What are the primary research causes of the differences between the desired and the
current situation of the logistics processes?

- What are the secondary causes of the differences between the desired and the current
situation of the logistics processes?

3.1 Primary Research Causes

This section investigates the causes of these performance differences detected during the
observations, the content analysis and the interviews with the employees. The causes are
researched from the four perspectives of the BSC. There are several different causes of having
unreliable driving hours, as well as causes of these causes. The primary cause is the detected
origin of each regular cause. The figures that are created in each section show the primary
causes and the regular causes according to the legend in Figure 8. The reasoning for the
shape of the primary cause is that in regular flowcharts this is the element for the beginning
and the end of a process, whereas the small cause is presented as a step of the process. The
prioritised causes that should be tackled are coloured orange in the figures used in this chapter,
but the reasoning for the prioritisation of the causes that should be tackled is explained in
Sections 4.1 and 4.2.

Primary Results

Small cause -
cause into

Figure 8. The elements used for the visualisation of the different causes are either collected
through observations (O), interviews (l), or content analysis (C).

3.1.1 Customer’s Perspective
Figure 9 shows the detected causes of the problems from the customer's perspective and is
expanded in Appendix J. This section explains the effects of the causes of this figure.

Measure 1: Percentage of delayed services based on the indicated timeslots. The first detected
cause is when couriers are sick or want to go on holiday, this creates struggles at The
Company. The problem is created by the limited amount of couriers. When other employees
do the tasks of the couriers, they are not able to do the entire shift as they also have to do their
tasks. When couriers need to substitute their colleagues' shifts, they should be working in their
spare time, which is not preferred by most couriers. Another cause for a delay by the couriers
is when they need to wait for help from their supervisors or other couriers when they are
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struggling with the “zebra” or the applications. This is caused by the fact that the solutions for
the problems with the “zebra” and the applications are not written in the courier handbook,
which means the couriers are not able to look up how to fix the situations. This problem is not
even detected as the data from SmartRoute, which is the information on the routes and the
clients helped by The Company, does not get collected. The reason why the data from
SmartRoute of the delayed times of service in Appendix B is usually not collected is that this
data is not stored automatically. After a few days, the data gets deleted because not deleting
the schedules creates problems of incorrect client lists in the SmartRoute application of the
couriers. To collect more data on this KPI, the required data is stored manually in this research,
see Appendix B.

The schedules for collecting the organic waste and delivering products by De Clique are unreliable
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Figure 9. The causes of the different research methods (observations (O), interviews (1),
content analysis (C) and literature research (L)) from the customers’ perspective.

Another cause creating delayed services is that the batteries of the vehicles require to be
recharged during a shift and the couriers of the vehicle models goupil G4 and G4L need to
return to The Company for that. The Goupils cannot be charged at a different place but just at
The Company because of the connection. A cause of needing more energy could be because
of the weather as the batteries are not as effective in cold weather as in warm weather. A
cause of needing more batteries could also be because there were more crates with more
organic waste. This creates full and heavy vehicles that require more energy to drive, and they
also require more trips to The Company and back. This can be seen as issues with the
equipment from the couriers due to the limited driving range and low energy-dense batteries
of electric vehicles. As several aspects influence the duration of the battery there is also
currently no clear sight of what decisions need to be made in what situation. These are
observed as inevitable uncertainties as these are aspects The Company is not able to control,
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as the technology is not prepared for weather changes. Another observed cause is that the
couriers do not drive according to the SmartRoute schedules which are created through the
problems with the schedules from SmartRoute. This is further explained in measure 4, which
also shows the different causes of these problems that make the couriers not able or choose
not to follow these schedules.

Measure 2: Percentage of clients that pay the actual service costs. The costs of the logistics
processes are the costs for product deliveries and the costs of bringing, replacing and
collecting the crates, which are the courier costs. The courier costs consist of the time it takes
to help the clients, where the costs of helping each type of client differ. The causes for the
different service times are created by the different driving times and different processing times.
Some clients require the couriers to drive longer distances to get to them and some clients
require more tasks. Table 3 shows that especially the central government clients take longer
and are more expensive for The Company. This can be shown in the detected causes as most
of the central government clients are in Rotterdam or Den Haag, which is far from The
Company, and these clients of Den Haag also have security that needs to help the couriers to
get into the buildings, as these buildings are protected. These tasks could be created through
the other causes that are creating problems with the schedules from SmartRoute which are
further explained in measure 4 and through the problem that clients are not following the
agreements, see measure 3.

Measure 3: Percentage of not followed agreements. The clients that do not follow the
agreements that are made are causing longer processing times at the client. The average
processing times for each type of client are shown in Appendices D and E. For example, a
client could have agreed to have the pickup location behind their fence. They promised to have
this fence open at the time the couriers are picking up the crates. When this is not the case
and the couriers are in front of a closed gate, they look further and enter the client's place to
ask for them to open the gate. Searching and waiting for the client’s employees is not part of
the agreements and it increases the processing times, but it does create client satisfaction.
Some causes of the clients that do not follow the agreements are created by The Company,
others by the client and others between The Company and the client. These causes are
different and require different solutions, but they are communication problems. Further details
on these causes of missing or unclear communication are shown in measure 5.

3.1.2 Internal Business Process Perspective

Figures 10 and 11 show what the detected causes are when looking at the internal business
process perspective and are expanded in Appendix J. The problems shown in these figures
are further explained in this section.

Measure 4: The number of SmartRoute schedule problems. There are different causes for the
different problems that occur in SmartRoute. The problem of unclear, missing and unreliable
route and task agreements is caused when they do not get updated. One cause for that is that
the couriers do not comment on the problems they have with the descriptions when these are
unclear, missing or inefficient. Another cause of this is when there is no clear description, the
couriers fix the situation at that time but do not create a description for the next time. This takes
up much time for the first time this client is helped, and every other time after that. The primary
cause for this problem of having unclear pickup descriptions is created by the fact that the
couriers, the planners and the supervisors are responsible for creating the pickup descriptions.
It is generally known that “shared responsibility is no responsibility”, and this is a perfect
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example of it. It is currently not assigned to the couriers to create the pickup description, it
creates a situation where nobody feels responsible, and the task is not done.

The schedules for collecting the organic waste and delivering products by De Clique are unreliable
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Figure 10. The causes of the different research methods (observations (O), interviews (1),
content analysis (C) and literature research (L)) from the internal business process
perspective.

The problem of using the average amount of crates for the schedules instead of the actual
number of crates is created by the fact that the actual number of crates that can be collected
is unknown at The Company. The cause of this is that it is not requested by the clients to
communicate the number of crates that are ready to be collected by The Company as they pay
for the agreed number of times The Company visits. The clients pay per pickup for at least five
crates and extra for every extra crate. The reason why communication about available crates
is lacking is that the client does not see the benefit of putting in the extra effort and The
Company does not have an incentive to solve the problem because they still get paid
regardless of whether there are crates to be collected or not. The reason why it is still seen as
a problem in this research is that the schedules cannot become accurate as the number of
collected crates determines the number of routes, the number of returns to The Company, and
the duration of the couriers’ shift.

The cause of not having the product deliveries implemented automatically in SmartRoute is
that the product deliveries are not done regularly. If the product deliveries are ordered regularly,
these could have been implemented automatically with the scheduled service of the clients as
that could be added to Teamleader. Currently, the different applications that are used in the
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process of product ordering look as followed. The product orders enter The Company through
different channels. When these orders are received by The Company, they are added to
Monday to create an overview of the orders. After that, the product delivery documents are
created and printed for the couriers and the time to deliver the products is added manually to
the schedule in SmartRoute. The notification about the product deliveries the couriers have is
done in the couriers group chat. When product deliveries are delivered the photo of the signed
delivery documents is sent to the client photo feedback group chat. This shows that the
problem with the product deliveries is mainly caused by using these different applications that
are not all connected to SmartRoute.

The schedules for collecting the organic waste and delivering products by De Clique are unreliable

Longer processing times (0/1/C)

5. Missing or unclear communication (O/1/C)

Communication issues Communication issues between Communication
at De Clique (0/1/C) De Clique and their clients (1) issues at the clients (1)

Missing communication The client service employees
about an incorrect situation are not able to see if the client
(0/1/C) is improving the situation (O/I)
No vision on Missing A
coLfcts ST Miscommunication Executing
decisions on cleaning Couriers miss the between contact employees
(0/1) clothes (0/1) comments on extra person and are not

. tasks (0/C) Couriers stop exucuter (1) motivated (1)
Tips and T Communication both communicating
tricks are not ek through the De Clique at unchanging

struggle 5 Incorrect ; -
shared 2 App and the client COMUNICation incorrect Unclear expectations on the effects

between for the . situations (I i icati
ol o] Cotreren feedback WhatsApp with new tasks (O) 1 of unde5|réble commur.ncatlon and
group (O/1/C) behaviour at the client (O)

Unknown
Most Client Unknown | Who to Missing Agreements are made with
ask and communication a contact person that does
who has to couriers not execute the tasks (1)
what about incorrect

couriers service struggle
prefer De employees for the
Clique App prefer couriers : :
(o/1) WhatsApp (1) (0) zebra (O) i situations (O) Poor communication
3 A approaches (L) and
inconvenient agreements (O/

Unclear expectations on the communication between De Clique employees
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understanding of the logistics processes, staff and equipment limitations (L)

Figure 11. The causes of the different research methods (observations (O), interviews (1),
content analysis (C) and literature research (L)) from the internal business process
perspective.

Another cause for problems with the SmartRoute schedules is the problem of not having a
visualisation of the tasks made by the supervisors of the couriers. The primary cause for this
problem and what problems this creates for the schedules in SmartRoute are discussed in
measure 6. The problem of no or incorrect processing times in SmartRoute is not detected
before, because this data is not collected, and this is required to be stored manually. Currently,
the scheduled processing time of the client is a standard ten minutes as this is the average
processing time. When a client takes longer than this, this is not added to SmartRoute, and
this automatically delays their shift. Adjusting these processing times of the clients is also not
possible because of the settings of SmartRoute as the primary cause for this problem appeared
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to be a bug in SmartRoute that prevented adjusting or not updating the processing times once
it is in the system.

SmartRoute creates preferred departure times for the couriers to use, but these preferred
departure times are not communicated and for that reason not used. This problem is also not
detected before, as the data is not collected, and it is required to store it manually. Another
primary cause is the unclear expectations regarding the communication between The
Company employees. The planner that creates the schedules is not the supervisor of the
couriers and for that reason does not manage the couriers. It is expected that the planner
communicates these different departure times for the correct use of the SmartRoute
schedules. The supervisors of the couriers are not aware of different departure times created
in SmartRoute and are not informed of the different scheduled departure times and for that
reason do not communicate this to the couriers.

Measure 5: Percentage of standardised communication that is clear to both sides. The clients
that do not follow the agreements that are made are causing longer processing times at the
client. Some causes for this are created at The Company, others at the client, and others
between The Company and the client. The Company created the causes of missing
communication about an incorrect situation at a client. The reason for that is unclear
communication through The Company app and the client photo feedback group chat. The
couriers explained that The Company phone makes it easy to comment on specifications in
both the group chats and The Company app, whereas some couriers prefer The Company app
as they are already using this app with the clients. Opening and communicating in group chats
is more effort for the couriers. According to the supervisors of the couriers, the reason why the
option to comment in The Company app is not deleted from this app is as it requires an
investment as the app is created by an external party and there is no possibility of
customisation. Communication is also missing when couriers stop communicating when they
do not see the situation changing and do not know what the problem for that is. When client
services are contacting the client to try to solve the problem, and the problems are not solved
fast and the couriers are unaware of this contact, the couriers do not know if the problem is
that the client is not contacted or that the client decides not to solve the problem. When the
same problems occur multiple times with the same clients or the situation is not fixed and the
couriers do not know why the situation has not improved, some couriers stop notifying the
problem as the situation is not changing from their perspective and they do not feel heard.

The cause for the communication problem where employees request adjustments for the
couriers through the courier group chat, is that they are not aware of the struggle they create
for the couriers. This problem is not known to the employees as the couriers have not made
comments about it. What is also partially a cause for this problem is that the request comes
from an employee that does not know who the request is for. Another cause that makes
communication difficult is that it is unknown which one of the “zebras” a courier took that day
and is available on.

The causes of unclear communication regarding cleaning the couriers’ clothes are mainly
because it is unknown to the supervisors of the couriers that the couriers are struggling with
having an extra clean jacket to present themselves clean to the clients. The tips and tricks for
the couriers by the couriers are not shared. Some tips that could be shared are when couriers
sometimes know ‘shortcuts’ that are not notified in the SmartRoute app as the vehicle models
goupil G4 and GA4L fit on a bike lane and SmartRoute looks at the car route. SmartRoute can
select bike lanes as it uses Google Maps, but as the goupils are not allowed on all bike lanes,
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the settings cannot be set to biking routes. When the couriers do not follow SmartRoute, the
supervisors of the couriers do not have a vision of what the couriers are doing and where and
why they decide not to follow SmartRoute. The primary cause for these communication issues
at The Company is that there are unclear expectations regarding the communication between
The Company employees.

The detected causes for the communication issues at the client are the miscommunication
between the contact person and the executor of the agreements and the executing employees
are not motivated to do the extra work that is requested with these new agreements. These
causes are created by the fact that the contact person that creates the agreements with The
Company is not the same person that puts the organic waste in the crates at the assigned
location. The primary cause of this is the fact that the expectations from the involved parties
are not clear to the other involved parties.

Measure 6: Percentage of standardised visualised tasks of the logistics processes. One
problem with the SmartRoute schedules is that the schedules are not optimised and couriers
often miss the timeslots because the couriers do not start driving at the scheduled time from
SmartRoute. Their schedules in SmartRoute are the most important ones as they implement
the most reliable data, but these schedules are not prepared for this change and do not get
adjusted based on this, which means that starting at the current times makes the couriers miss
the early timeslots. The causes of the couriers not leaving in time are that it often occurs that
the couriers still need to fill up their cars with the empty crates they need to bring, they need
to collect the orders they have, they make and drink coffee, they need to change their clothes,
they need to grab their “zebra” and put it in the right settings, grab the correct booklet, chat a
bit with the other couriers, adapt irregularities or adjustments that are made to their shifts, and
other small and unpredictable problems need to be solved by the couriers in the morning. This
means that the morning tasks are not considered for the schedules. The tasks that are not
managed by the supervisors are tasks created by the couriers as currently, couriers are making
their own decisions on how to do the tasks. The reason why the couriers are making their own
decisions is that there is no clear view of the tasks for the courier. The supervisors are unaware
of the time it takes to do these tasks in the morning. The supervisors of the courier never had
the time or made it a priority to start visualising the tasks. As The Company is a start-up, they
always need to prioritise their tasks as the workload is high and visualisation was not prioritised
before. What creates a difficulty in these visualisations is that there are always exceptions as
it does not always go as planned. For that reason, only the standardised tasks require to be
visualised.

3.1.3 Innovation and Learning Perspective

Figure 12 shows what the detected causes are when looking at the innovation and learning
perspective and is expanded in Appendix J. The causes for the different SmartRoute problems
and the missing visualisations of the standardised logistics processes are already discussed
in Section 3.1.2 and visualised in Figure 10. The measure of expanding options The Company
is prepared for is for that reason the only measure of the innovation and learning KPIs that is
implemented in Figure 12 and is further explained in this section.

Measure 7: The number of expanding options The Company is prepared for. The first detected
cause for the problem of having no preparation for expanding the option of The Company in
the scope of this research is because currently there are already not enough couriers to do the
work in the scheduled time. This requires some couriers to work longer shifts and The
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Company employees to help with the regular courier tasks. The problem of not having enough
employees for the work is caused by a higher workload as more CO, should be saved through
the increase of organic waste that is collected by The Company. The causes for the increased
saved CO2 per month are further explained in measure 8.

Another cause for no preparations for expansion has created the phase that there are currently
only three vehicles at The Company and therefore only three couriers can drive each day. The
primary cause for this is that there is a delay in ordering electric vehicles in the sizes The
Company prefers. This is a cause that is out of reach for The Company and its assumptions
are made on how to still improve the current situation with this problem. Another cause for not
being ready for expansion is that they have not done the required research to find the required
preparations for expanding. This research found both the bottlenecks and the limitations of the
logistics processes that require to be tackled to prepare for expansion.

3.1.4 Financial Perspective
Figure 12 shows what the detected causes are when looking at the financial perspective and
is expanded in Appendix J. The causes shown in this figure are further explained in this section.

The schedules for collecting the organic waste and delivering products by De Cligue are unreliable
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Figure 12. The causes of the different research methods (observations (O), interviews (l),
content analysis (C) and literature research (L)) from the innovation and learning perspective
and the financial perspective.

Measure 8: Percentage of increased saved CO; per month. As the scheduled amount of
collected organic waste is not the actual amount of collected crates, an increase in waste could
also be created by the same clients with better organic waste separation or more organic waste
at these clients, and from organic waste from new service clients are causes for more organic
waste at The Company, what causes more saved CO; for The Company. The percentage of
increase in service clients is a cause for organic waste collected at new service clients. The
causes for the increase in service clients are further explained in measure 9.
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Measure 9: Percentage of increase of service clients. The causes for the percentage of
increase in service clients are created by both the causes that create new clients and create
client losses. New clients are created because the service clients that are helped each week
are based on the clients the sales team is adding each week. A detected cause of client losses
is the price increase because of inflation, which made clients more aware of their costs.
Another cause is that the costs of waste collection are more than if organic waste is thrown
with general waste. It could also be because of internal struggles with the organic waste
separation system, other financial struggles of the client, change of mind when the owners
change through acquisitions, lost sight of the benefits, an