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Abstract: Background: The logistics industry has seen the emergence of many startups in recent years.
Many of these logistics startups use new technologies to develop disruptive products, services or
platforms that are based on software. This paper presents the results of a Delphi study and a survey
that were consolidated in a framework. The purpose is to understand the benefits that logistics
startups derive from using agile methods, the difficulties they face in using these methods and
the evolution of logistics startups in terms of using agile methods. Methods: A Delphi study with
29 experts and a global survey with 95 participants was conducted to look at the implementation
of agile methods. The largest group of participants were members of (top) management, agile
coaches and team leaders. Results: The framework consolidates gathered data to demonstrate how
logistics startups apply agile methods and practices based on the results of the Delphi study and the
survey, and how the usage of agile methods changes over the age of logistics startups. The results
indicate that younger logistics startups use agile methods predominantly to design product features
and maximise customer value, whereas logistics startups older than five years focus more on the
optimisation of internal processes. Conclusions: The value of the present study lies in its contribution
to the hitherto hardly examined research field of agility in logistics startups and the notable views of
the experienced participants.
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1. Introduction

Academic Editor: Robert Handfield

Digitalisation raises the demand for software products such as platforms and (mobile)
applications, also in industries that have not (primarily) earned money with software
products in the traditional way. The logistics industry is one of these industries. The
conducted Delphi study and survey explore how the logistics industry deals with the
increasing need for software products. The studies explore how logistics startups use agile
methods originating from software development to digitalise their services and products.
The rising number of disruptive logistics startups threatens larger, long-established
logistics companies. Digitalisation is enabling the adoption of new technologies, data
analytics and more automation. Platforms and “Uber-inspired” business models are being
created as the idea of sharing becomes more widespread in the logistics industry [1–3].
Logistics startups benefit more easily from these new technologies [4]. It is easier for
startups to use digital technologies to address inefficiencies such as long waiting and
transport times, and to reduce costs through the use of assistive technologies such as sensor
technology [5]. No longer is money made from the pure transport, handling and storage of
goods, but also from a more information-oriented approach [6]. Information technology is
becoming a decisive competitive factor, as it enables speed, flexibility and transparency of
logistics processes [7–9].
As of the 1980s, the idea of agility itself has evolved from a concept concentrating on
flexibility and leanness to a value-based concept [10]. Agility entails not only customer
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value, but also individuals, collaboration and interaction to achieve flexibility and leanness [10], and depends strongly on the mindset of all employees [11]. Still today, the concept
of agility is a complex one and is interpreted in different ways in research and practice [10].
In recent years, the use of agile methods and practices (AMPs) has become increasingly
popular and not only among software companies [12]. AMPs such as Scrum and Kanban
as a tool for software development are used to manage increasing product development
and project complexity, evolving customer requirements, insecurities in the business model,
complex technological choices or other changing external influences, for example, in a company’s suppliers [13,14]. AMPs offer the promise of delivering business value in a timely
and short iteration. This is facilitated by an incremental and empirical approach [15,16].
The aim of this framework is to describe AMPs used in logistics startups based on
the results of a Delphi study and a survey. The purpose is to understand the benefits that
logistics startups derive from using agile methods, the difficulties they face in using these
methods and the evolution of logistics startups in terms of using AMPs.
The following research questions (RQ) are answered:

•
•
•

RQ1: Which AMPs do logistics startups use?
RQ2: How do logistics startups benefit from the use of AMPs?
RQ3: What challenges do logistics startups face concerning the adoption of AMPs?

Practitioners, especially in logistics startups, as well as researchers, will benefit from
the study. Employees from logistics startups can use the results to compare themselves
with other startups and to see how agile methods are applied at older startups and prepare
themselves for this. For researchers, the study contributes to closing the research gap
identified during an extensive literature review [17].
The paper is structured as follows: Section 2 provides a brief outline of the fundamental
definitions of logistics startups and agile methods. Section 3 presents the applied research
designs and describes how the data gathered were used to develop the framework. Section 4
summarises the findings. Section 5 discusses the application of the framework, compares it
to other frameworks and illustrates the limitations. Finally, Section 6 concludes this study.
2. Research Background
In this section, the concept of logistics startups and their attributes are presented based
on the existing literature in order to create a common understanding of the framework and
outcomes. The following subsection explains the concept of agile methods and how they
can be associated with logistics startups.
2.1. Defining Logistics Startups
To comprehend the relevance of the concept of agility for logistics startups, it is
necessary to understand what distinguishes startups from other company types. One
of the best-known entrepreneurship educators, Steve Blank, and his co-author Bob Dorf,
an accomplished startup trainer and consultant, define a startup as follows:
“A startup is not a smaller version of a large company. A startup is a temporary
organisation in search of a scalable, repeatable, profitable business model.” [18],
(p. XXI).
This definition can be expanded to include other aspects that can be identified in the
entrepreneurial literature. A large number of sources agree with the following aspects. On
the basis of their definitions, a startup can be understood as:

•
•

•

A newly established company in its first phase of business operations, which is to set
up a new product or service [19–21].
A company that provides a solution to a problem whose solution is not yet known
or obvious [22–24]. Thus, the idea of the product or service is unique or uses highly
innovative technologies and/or business models to be successful [22,25,26].
A company that has to cope with the insecurity related to its business model on a
weekly or monthly basis [20,27,28].
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•
•
•
•

A company that can achieve success rapidly [29,30].
A company that is focused on growth [31] and seeks to build a scalable and profitable
business model [18,23].
A company that often is operating in very volatile markets [23,32].
A company that is struggling with a shortage of resources [20,23].

Not all newly founded companies are startups. In the following, the definition used
in this study is that startups are younger than ten years, need to be (highly) innovative in
their technology and/or business model, and have or are aiming for meaningful growth in
headcount and/or turnover [33].
Startups can be founded as venture capital financed small businesses, but also as
non-profit organisations and sometimes in collaboration with the government [27]. In
the context of this study, a logistics startup is primarily concerned with the organisation
and performance of transport, transshipment and storage of goods, but also with the
optimisation of material flows and the complete, cross-company logistics management,
i.e., supply chain management [34]. The supply of logistics services constitutes a derived
demand and is therefore strongly dependent upon the primary demand development [35].
Logistics companies function as a link between the various stages of the value chain and
the companies represented in it.
2.2. Defining Agile Methods
Since the 1980s, the concept of agility has grown from a concept of flexibility and
leanness to a value-based concept [10,36]. Agility not only includes customer value, but also
focuses on people, communication and collaboration to achieve flexibility and leanness [10].
Still today, the concept of agility is a multilayered one and is interpreted in a wide variety
of ways in research and practice [10,37]. Conboy and Fitzgerald offer a definition of agility
in more general terms, describing it as “the ability of an entity to proactively, reactively
or inherently embrace change in a timely manner, through its internal components and
its relationships with its environment” [38] (p. 39), [39–42]. They thereby characterise the
core values of agile process models, above all openness to change and cooperation [43].
Qumer and Henderson-Sellers complement this definition with aspects of agility such as,
“nimbleness, suppleness, alertness, responsiveness, swiftness and activeness” [44] (p. 122).
Several other authors employ the attributes flexibility, speed, slimness, learning ability and
sense of responsibility [38,45,46]. In this study, agility is seen as a concept that strives to
reach flexibility, speed, leanness, learnability and responsiveness by being able to deal with
change in a proactive, reactive or inherently fast way.
Agility is not limited to a specific functional area, but rather “can be addressed in
different business competence areas” [47]. Agility’s origins in different areas are rooted in
the shared objective of creating added value for the customer by offering the right product
and being able to react to changes at short notice. Focus is put on the needs of the team
working on the product as much as on the satisfaction of the customer.
In the year 2001, the so-called “Agile Manifesto” for software development projects
was presented [11], following the development of agile and iterative process models such
as the Rational Unified Process and methods such as Scrum and Extreme Programming
(XP), Feature-Driven Development (FDD) and Kanban as tools for software development
in the 1980s [13,48–53].
Based on four values and twelve principles, the Agile Manifesto aims to optimise the
software development process and team collaboration. Since the focus is on developing
customer value, many AMPs have been designed that can also be applied in other, non-ITrelated areas [54,55]. The practices are linked to one method, but can also be used partly in
combination with other methods (see Table 1).
Using agile methods is especially appropriate for complex product developments
or project situations that are characterised by quick and frequent changes [56,57]. Agile
methods seek to decrease this complexity by accelerating the speed of response to change.
Agile methods improve collaboration and promote trust between team members, as well as
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with the customers [58]. Furthermore, simpler processes, lower change costs and less time
spent on changes lead to higher productivity and a lower defect rate [59–61]. This improves
the product quality and lowers the complexity [62].
The most common agile methods are Scrum, Kanban and Scrumban [63]. The creators
of Scrum, Schwaber and Sutherland describe Scrum as a framework for people to solve
complex, adaptive problems while delivering creative products of the most value possible
in a productive way [53]. By using an iterative approach with a mixture of sprints, synchronisation meetings (such as daily standups, sprint plannings and reviews) and retrospectives,
various improvements are achieved by Scrum teams (see Table 1) [64].
Kanban as a tool for software development seeks to apply lean principles from manufacturing, such as eliminating waste, reinforcing learning processes and taking decisions
as late as feasible. To visualise the status of current tasks with the help of a signboard
is a core idea of the Kanban method. Moreover, the purpose of this visualisation of the
work flow is to limit the work in progress. This implies that each person only works on a
fixed maximum number of tasks in parallel. Kanban promotes continuous improvement to
realise an efficient workflow [65,66]. Scrumban uses practices from Scrum and Kanban and
makes it possible for teams to select the most suitable practices from both methods in agile
teams [67].
The agile methods described above (Scrum, Kanban, Scrumban) were designed for
organisations that consist of only one development team per software product. Agile methods for scaled teams, such as Scaled Agile Framework (SAFe) and Large Scale Scrum (LeSS),
were developed later. The term “Scaled teams” describes organisations in which several
teams work together on one product and thereby increase the number of dependencies
among the teams and the necessity for adapted AMPs [68,69].
Table 1. The most popular agile methods together with related agile practices [13,51,53,63,70,71].
Agile Methods

Agile Practices

Scrum

Sprint, Planning, Daily Standups, Retrospectives, Product Owner,
Scrum Master, etc.

Kanban

Visualisation, Limit Work in Progress, Feedback Cycles, etc.

XP

Regular Software Builds, Continuous Integration, Test-driven
Development, Pair Programming, etc.

FDD

Feature Teams, Code Inspections, Code Ownership, Regular Builds
of the Software, etc.

Crystal

Frequent Delivery, Reflective Improvement, Close Communication,
High User Involvement, etc.

Scaled Agile Framework

Product Increment Planning, Inspect & Adapt Event, Agile Release
Train, etc.

Large Scale Scrum

Overall Retrospectives, Sprint Planning 1 & 2, Lean Thinking, etc.

3. Materials and Methods
The foundation of the framework is a Delphi study and a survey. In the following,
the connection of the Delphi study and the survey is explained. First, an overview is given
of how the two methods are linked. Then the procedures of the two methods are detailed.
Finally, it is described how the data of the methods were used for the framework.
3.1. Overview of the Methods
Two methods, a Delphi study and a survey, are used to answer the RQs from different
perspectives. A Delphi study was conducted to collect the views of 29 experts in the hardly
investigated field of research. Compared to the other expert assessment methods, Delphi
has the advantage that it can be applied when the sample is too small to evaluate the
validity of the outcomes using statistical methods [72]. Following the Delphi study and
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the evaluation of the results, the survey was prepared in order to deepen the results of the
Delphi study. For this purpose, the questions from the questionnaire of the Delphi study
were checked for their applicability within the survey, and further questions were generated.
Due to the high number of answers from 95 survey participants who are employed in
logistics startups, it was possible to derive a framework. The data of the Delphi study and
the survey were analysed extensively, and a relationship between the age of the startups
and the use of AMPs was found. Following these results, the startups were compared in
their respective age groups in six dimensions. The development process of the framework
is visualised below (see Figure 1).

Figure 1. Development of the framework.

3.2. Related Work
To determine whether the Delphi approach and the survey are appropriate methods
for data collection, related publications were analysed. Table 2 shows a selection of papers
found.
Table 2. Overview of Delphi studies and surveys in the field of agile methods [73–76].
Author, Year

Aim of the Study

Method Used

Reason for the Selection
of the Method

Modification of
the Method

Delphi

Reliable consensus obtained from an
expert group
Combining the knowledge of a large
expert group to have a better chance of
getting closer to the truth
Complex problems can often only be
solved by pooling opinions
Flexible in its design

None

Anonymity prevents the influence of
other experts
Iterative approach with controlled
feedback
Use learnings from previous rounds to
carry out the following ones

Modification of
the questionnaire
between the rounds
to clarify and
refine results

(Conboy and
Fitzgerald, 2007)

Review the current
state of agile
method tailoring

(Schön et al., 2017)

Identify most
important challenges in
“Agile Requirements
Engineering“

(Pantiuchina
et al., 2017)

Use of agile methods in
software startups

Survey

Time and accuracy
Anonymity
Validity

None

(CollabNet
VersionOne, 2021)

Annual survey on
the use of agile
methods and
practices worldwide

Survey

Combine qualitative and
quantitative questions
Gather large number of different views

None

These Delphi studies conducted in the areas of agile methods show that the Delphi
approach can be used to gather the opinion of experts iteratively. Benefits such as anonymity,
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controlled feedback between the rounds and the use of learning from the previous rounds
are the reasons the Delphi approach has been chosen. The surveys described above show
that surveys are an appropriate method to collect views on the use of agile methods.
Benefits such as anonymity, the gathering of different perspectives and the possibility of
combining qualitative with quantitative questions are some of the reasons surveys are
used. Validity can be increased by functionalities in the online survey tools, for example,
by setting mandatory fields. Additionally, online survey tools support the focus on relevant
questions as tools allow the use of automatic filters to hide questions or answer options
that are irrelevant for the participants.
3.3. Procedure of the Delphi Study
To shrink the research gap, the Delphi study gathers the views of experts. In April
2020, three complementary rounds were executed to gain extensive insight into the views
of 29 German panel members, who are experts in the fields of agility and logistics and
mostly work as top managers, project leads or agile coaches in established logistics startups
and established logistics companies [77]. The participants were interviewed on their usage
of agile methods, the benefits they can realise through the use of agile methods and the
challenges they face.
Originally, the Delphi method was applied to reach a consensus within a group of experts. Different metrics such as Fleiss’ Kappa [78] or Kendall’s concordance coefficient [79]
are used for this objective. However, recent studies reveal that even the concept of “consensus” is ambiguous [80]. The objective of this Delphi study is not to achieve consensus, but
to obtain valuable insights into the current use of agile methods and practices and to reduce
the identified research gap [81]. For this aim, a questionnaire is adjusted between rounds to
retrieve answers to the RQ. Therefore, the Delphi approach is called “modified” [80,82,83]
and is used to perform an iterative expert assessment process [84] to evaluate the application of agile methods and practices in established logistics companies and logistics startups.
In-depth insights can be gathered through qualitative, controlled feedback loops [82,85],
which can be re-examined and assessed without bias in the following rounds with the help
of quantitative questions. Three complementary rounds are conducted to gain a comprehensive insight into the views of the panel members who are experts in the field of agility
and logistics. The results of the previous rounds are analysed, summarised and shared
with the experts to sharpen the experts’ opinions [86]. The strong involvement of a team of
experts who work in the area of IT in established logistics companies and logistics startups
and who have in-depth experience with the use of agile methods guarantees that the results
of the Delphi study are in line with reality. The Delphi study is at no time intended to
conduct statistical data gathering. On the contrary, the aim is to gain a first impression of
the hitherto unexplored research area through qualitative data collection and to reduce
the identified research gap [17,87]. To this end, the perspectives of the participants are
collected over three rounds. Through the iterative approach, answers can be deepened and
unexpected perspectives can be responded to. The Delphi study was conducted according
to the example of other modified Delphi studies [74,82,88].
3.3.1. Design of the Delphi Study
Three consecutive rounds of the study were performed. A questionnaire was prepared
in each round and refined in five pre-tests with academic and industry experts. Subsequently, with an invitation and a link to the online questionnaire, an email was sent to the
participating experts. The results of the earlier rounds were used to create the ensuing
questionnaires. Participants had two weeks to complete the questionnaire. After the three
rounds, the overall results were then analysed with two other researchers. The study was
carried out with questionnaires in German and English. These were tested for consistency
in advance.
For all rounds of the Delphi study, Google Forms was used. Overall, qualitative
questions and quantitative questions with 7-point Likert items were applied. To avoid
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interpolation, it has proven to be the best choice [89]. A 5-point Likert item was applied in
some cases to decrease complexity for the experts in the number of possible answers [90].
In addition, the quality criteria that are proposed by Diamond et al. were considered to
guarantee the quality of this study [80]. At the end of each round, a report was sent to the
experts with the results of the previous round. The experts had the opportunity to interact
and discuss the results in an online forum and to give direct feedback to the researchers.
3.3.2. Selection of the Experts
It was expected that the participants in the Delphi study have in-depth knowledge
about the use of AMPs in the IT departments of established logistics companies and logistics
startups [91]. Given that expertise is challenging to evaluate, a systematic classification was
performed [92,93]. Participants were chosen based on their expertise in the field of logistics
and, in particular, their experience with AMPs. In the first round, 37 experts who work
in established German logistics companies and German logistics startups were asked to
participate. These 37 experts were acquainted with the researcher in various ways. Some
participants of the logistics startups were already involved in previous studies. Other
acquaintances were made at conferences or on previous project assignments. A total of
29 experts from 29 different companies with headquarters in Germany took part in the
study. In the second round, 24 experts completed the questionnaire, and in the third round,
22 questionnaires were finished. A minimum number of 10–15 panelists is recommended
in the literature for reliable results [84,94].
The experts who took part in the Delphi study are all professionals who are presently
working on projects in logistics companies in the areas of logistics or agile IT consulting,
most of whom have many years of professional experience. Most of the participants
were members of top management, project managers, agile coaches and Scrum Masters.
Participants also work as department heads, software developers, product leads and
business analysts. Since a wide range of experts participated, a number of different
perspectives can be included [91]. In Figure 2, the distribution of different roles of the
participants of the first round can be seen.

Figure 2. Roles of the experts of the Delphi study in their organisations.

For the Delphi study, participants are expected to demonstrate in-depth expert knowledge of the use of agile methods and practices in the IT departments of traditional logistics
companies and logistics startups [91]. Expertise is difficult to assess, so a systematic
classification was performed [92,93].
The experts were asked to self-assess their prior experience with agile methods. Of
the 29 experts, 20 experts (almost 70%), rated their prior knowledge as five or higher on
a scale of one to seven (see Table 3). A total of 16 of the 29 participants reported three or
more years of experience with the application of AMPs.
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Table 3. Expertise of experts of the Delphi study in agile methods evaluated by themselves.
Level of Knowledge on Agile Methods
Scale
Number of participants (N = 29)

1
0

2
1

3
2

4
6

5
6

6
13

7
1

The anonymous conduct of the Delphi study removes the accountability of the participants’ statements. Therefore, the type of employing company of the experts (established
logistics company; logistics startup) of the other panel members was known. This is
necessary to prevent the experts from feeling they can say anything [93].
About 45% of the companies were founded in the past 10 years and can therefore be
categorised as startups. A total of 14 of the 29 participants are from established logistics
companies. Over 25% of all participating companies were founded in the past three years.
3.3.3. Analysis of the Data of the Delphi Study
The data gathered were analysed in detail between each of the three rounds and after
the completion of the entire study. The answers to the individual questions were evaluated
and considered from different perspectives. Cross-case analyses were also carried out,
for example, comparing the answers of participants with specific roles or divided into
startups and established companies [77].
3.4. Procedure of the Survey
After the evaluation of initial findings in the Delphi study, the next step is to test
whether the initial results also hold up to the assessments of a broader set of participants.
Following the Delphi study and the evaluation of its results, the survey study was prepared. For this purpose, the questions from the questionnaire of the Delphi study were
checked for their applicability within the survey, and further questions were generated.
The questionnaire was sent to the potential participants in October 2020.
3.4.1. Design of the Survey
The survey design focused on a descriptive analysis. The aim of the study was to
gather the views of employees from logistics startups worldwide on their use of agile
methods [95]. The participants had four weeks to complete the questionnaire. A reminder
was sent to the study participants two weeks before the deadline ended as suggested
by Rea and Parker [96]. The questionnaire consisted of two parts. In total, it included
12 multiple-choice questions and eight 7-point Likert questions. The first part focused
on the organisational data of the participants such as company size and age, roles of the
participants and their expertise regarding the use of AMPs. The second part inquired
which AMP was used, the expected benefits and challenges faced using agile methods
and the impact of the use of agile methods on the success of the logistics startups. The
questionnaire was pretested with focus on content validity and readability: Two academic
experts as well as two practitioners from logistics startups supplied feedback to improve
the survey, which was incorporated into the survey.
3.4.2. Sample Size
Potential survey participants work in logistics startups around the world. The researcher identified potential participants on databases such as Crunchbase but also on
an e-mailing list from the “Logistik-Initiative Hamburg”. If the e-mail addresses of the
identified participants could not be found they were assumed based on the following
set phrase: forename.surname@startupname.com. Forename and surname found were
inserted into the set phrase together with the name of the logistics startup. Overall, the
four-page questionnaire was sent to 4176 potential participants via e-mail. E-mail services
returned 2183 e-mails that could not be delivered. Afterwards, a reminder was sent to
those who did not answer and to those who started to fill out the questionnaire but did not
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complete it. In total, 95 participants completed the full questionnaire and provided usable
responses; 228 participants started to fill out the questionnaire but did not complete it.
In the survey, mainly members of top management, department heads, product
managers and product owners took part. Participants who selected “Other” work as
business process managers, heads of agile mastery, account managers, strategy managers or
data scientists. Experts performing different roles in the logistics startup participated in the
survey. Through these different roles, a multitude of different views could be included [97].
In Figure 3, the breakdown of different roles can be seen.

Figure 3. Roles of the survey participants.

To assess the experience of the participants with the usage of agile methods, the
participants were asked how long they have used agile methods. Answers of 87 participants
were collected (see Figure 4). More than half of the participants had more than three years
of experience with the usage of AMPs.

Figure 4. Years of experience of the survey participants with the use of agile methods.

3.4.3. Analysis of the Data of the Survey
In the analysis of the data, results were broken down into clusters based on the age of
the startups or they were evaluated without further clustering. There were some differences
in the application of agile methods in startups of different ages. Additionally, to ensure
completeness, other possible categories were also looked at to find out whether a different
classification could also be interesting. Other categories tested were country of origin of
the startups, number of employees, whether the startup is asset-based or asset-light, role
of the participant, roles of the initiators and selectors of the agile methods. No significant
differences could be found in clustering the data into other categories. To determine the
significance, chi-square tests with p = 0.05 were applied [98].

Logistics 2022, 6, 19

10 of 21

3.5. Analysis and Consolidation of the Results of the Methods
The results of the Delphi study and the survey were compared with each other.
Numerous similarities were found. In particular, it became clear that older startups, which
have been existing for more than five years, sometimes even show similarities to the
answers given by the participants of the established logistics companies in the Delphi
study. It also became apparent that the responses of older logistics startups from the Delphi
study and the survey were alike, just as the answers of younger startups were. After
comparing the data, the visual framework was built. The framework lists the answers
that were mentioned most frequently in both the Delphi study and the survey. Due to the
high number of answers from participants who are employed in logistics startups, it was
possible to derive a framework. The data of the studies were analysed extensively, and a
relationship between the age of the startups and the usage of agile methods was found.
Based on this, the startups were compared in their respective age groups in six dimensions.
It is important to note that the age groups do not represent a strict division based on age,
but rather gradual transitions between the different ages of the startups.
4. Results
To summarise the results of the Delphi study and the survey, a descriptive framework
was created (see Figure 5). The framework consists of one diagram that shows the age of
the logistics startups on the horizontal axis. On the vertical axis, the following six different
dimensions can be seen:

•
•
•
•
•
•

AMPs used.
Challenges faced introducing and using agile methods.
Benefits of agile methods.
Support measures when introducing agile methods.
Initiator of the use of agile methods.
Selector of agile methods.

These six dimensions were developed based on the RQ. For the six dimensions,
answers that were given most often in the Delphi study and the survey are shown. For the
logistics startups of different ages, it is described which AMP they use, which benefits they
want to achieve using agile methods, which challenges the logistics startups face when
using agile methods and who decided that agile methods should be used. The framework
presents who selected the agile methods and what can be done to facilitate the introduction
of agile methods. The six dimensions allow a comparison of the usage of AMPs over time
in logistics startups. In the sense of contingency theory, there are additional explanatory
organisational and environmental variables, besides the age of the logistics startups, that
may have influenced the situation of the participants and their selection of AMPs [99,100].
An age limit such as five years is not a sharp limit but rather presents a smooth transition.
4.1. Agile Methods Used
In the first years of the startup life-cycle, logistics startups tend to use agile methods
such as Design Thinking and Lean Startup that focus on product development. As the
startups become older, the framework shows that logistics startups use more various agile
methods. Mostly Scrum and Kanban are used.
4.2. Agile Practices Used
As Scrum is the most used agile method over all life-cycle stages in the logistics
startups, a closer look was taken at the agile practices applied. In all startups, independent
of the age of the startups, Daily Standups are used most often. Daily Standups are a common
agile practice to facilitate the exchange within the (development) team. Besides the Daily
Standups, logistics startups of all life-cycle stages prioritise a close exchange within the team
in general. As the logistics startups become older, agile practices, such as a Kanban board
for the visualisation of current and upcoming tasks and Sprint Planning meetings, are used
to organise and plan the next tasks of the development team. Organisational meetings such
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as Sprint Plannings and Reviews that aim to structure the software development process are
especially used in logistics startups older than five years. In the survey, participants from
logistics startups older than five years state that they use AMPs to increase productivity
and streamline processes. The results of the Delphi study influence the creation of the
framework as well. The participants of the Delphi study who work in startups that are
older than five years indicate that they use agile methods to increase productivity. Younger
startups tend to focus more on collecting customer feedback and rapid product delivery.

Figure 5. Framework on the use of agile methods and practices and the realised benefits and
challenges in logistics startups.
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Participants from the Delphi study state in many cases that they do not have the time
to search for the most fitting agile approach and that they start working in a way that
makes the most sense to them. The employees of these startups do not follow a dedicated
approach but often find out later that the way they work in their startup resembles a specific
agile method. A quote from one participant of the Delphi study, translated from German
into English, is as follows: “Often the way of working results implicitly from what we
consider useful rather than from a specific model that is implemented.”
4.3. Challenges Using Agile Methods
Whereas startups younger than five years struggle with an unequal distribution of
knowledge within the team and/or incomplete knowledge about the use of agile methods,
startups older than five years face challenges concerning the mindset of the employees. In
startups older than five years employees tend to fear change. Projects are often embedded
in a strict organisational structure. This results in an environment where it is more difficult
to introduce new methods because employees might have a harder time to adapt to the new
processes. A strict organisational structure often includes rigid hierarchies that first have to
be dissolved officially and in the minds of the employees in order to enable self-organised
teams that make decisions autonomously. Startups of nearly all ages face a challenge
when the product owner is missing. One participant stated that that results in “too few
requirements and incomplete information about the customer needs”.
4.4. Benefits Using Agile Methods
Two categories of reasons for the use of agile methods were identified. The darker
fields present benefits of agile methods for the customer and the light blue fields describe
the internal benefits for the startup itself and the development team. Younger startups
concentrate especially on customer value. Over the life-cycle of the startups the focus moves
to more internal, team-specific benefits. Startups younger than five years target the increase
of customer value, customer satisfaction and the increase of flexibility of the product scope.
For startups older than five years, internal benefits such as process optimisation are at least
as important as customer-centered benefits.
For startups that are around three years old or older, a gap in external benefits is
striking. Between three and five years old, the focus of the logistics startups is no longer
on customer satisfaction and on-time delivery, but rather on the productivity of the teams.
Older startups that are around five years old focus again on customer satisfaction and
on-time delivery. This could be due to the fact that after the first successful launches of
products, after about three years internal processes have to be optimised to allow for further
growth and then later, at about five years, startups concentrate again on external benefits.
Overall, it needs to be said that all benefits, whether they improve the customer relationship or bring improvements within the organisation, are related. Benefits are also
closely related to the challenges that occur. In the Delphi study, one participant described
the following: “I think almost everything can be checked above, because there are so
many dependencies. In our case it’s mostly the experience the team made in the past with
non-agile methodologies that led to low quality of a product and essentially development
of the product nobody actually needs. So, team spirit and employee satisfaction is also
there, because with agile methodologies less things go to waste.” A challenge described by
another participant was that “all customer communication must currently run through the
CEO”. The framework shows that agile methods are used by startups of all ages to improve
communication within the team. More direct communication streams between the development team and the customer may help to increase the level of customer satisfaction. A more
direct communication with the customer supports, for example, the aim of one participant
to “perform user research to understand and solve the customers problem 100% instead of
taking many of the customers’ ideas as solutions”.
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4.5. Support of the Agile Transformation
For startups of all ages, the early involvement of the employees is important to
simplify the introduction of agile methods. For logistics startups up to the age of five years,
employees focus on the agile principles instead of processes to support the introduction
of agile methods. That means, for example, that teams focus on the collaboration within
the team and apply only processes that are really needed. Startups often introduce agile
methods straight from the beginning and do not transition, for example, from a classical
approach to an agile approach, as it happens more often in established companies [76]. This
may make it easier for startups to focus on agile principles rather than processes and their
adaptation. For startups older than one year, the support of the senior management for
the transformation is relevant. For startups older than three years, it is important to create
a new organisational culture that includes self-organised teams and an open mindset for
change of the employees. Interestingly, the fear of change among the employees increases
simultaneously in logistics startups that are older than three years.
4.6. Initiation and Selection of Agile Methods
For logistics startups younger than ten years, the answers were quite homogenous. In
most cases, the initiative for the use of agile methods comes from the team lead, the team
itself or an agile coach.
The pattern of the people who selected the agile method that is to be applied is quite
similar to the initiators. In younger startups the selection is made by the team itself,
the team lead and/or the agile coach. As the startups become older, external consultants or
roles higher up in the hierarchy, such as the head of department, are involved.
5. Discussion
In sum, based on the results of a Delphi study and a survey, a framework on the
evolution of the usage of agile methods in logistics startups was developed. To discuss
the framework, firstly its application is presented. Secondly, the developed framework is
compared to existing frameworks on the evolution of startups. Thirdly, the impact and
fourthly, limitations of the developed framework are discussed.
5.1. Application of the Framework
The descriptive framework is aimed at practitioners as well as researchers. Practitioners from logistics startups can use the framework for the following aspects:

•

•

Compare their own startup to other logistics startups in terms of AMPs used. Practitioners can evaluate the reason and motivation of other startups for the application
of agile methods and use this knowledge to improve their approach towards value
creation for the customer and organisation of their internal processes.
Gain an understanding of the challenges that other logistics startups face. Practitioners
can gain knowledge on challenges that logistics startups of the same age but also
older startups have to deal with. This can be helpful to prepare beforehand and solve
challenges quickly or even prevent them.

Practitioners from established logistics companies can use the framework for the
following aspects:

•

•

Learn from the way logistics startups work and the usage of agile methods by logistics
startups to improve in areas such as innovativeness where startups tend to be better
than established companies.
Compare their overall usage of agile methods to the approach of logistics startups
and evaluate the differences of the usage using data from other companies of the
same industry. Based on these differences, practitioners from established logistics
companies can develop measures to improve their processes and realise the benefits of
the application of agile methods.
For researchers, the presented framework can be of value due to the following aspects:
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•
•

Gather data in a hitherto hardly explored research field of agility in logistics companies
and especially in logistics startups.
Use the presented findings from logistics startups worldwide for further studies.
Researchers could compare the data gathered with startups of other industries or take
a deeper look at logistics startups from specific regions.
Both researchers and practitioners benefit from the following aspect:

•

Improve processes in logistics companies and generate best practices that are valuable
not only for logistics startups but also for established logistics companies that might
face similar challenges, such as older, more mature logistics startups.

5.2. Comparison to Other Frameworks on the Evolution of Startups
In order to place the developed framework in the research context, it is compared
below with other frameworks that describe the evolution of startups and the development
of their needs as they become older. Related frameworks were searched through search
engines such as ScienceDirect, SpringerLink and Google Scholar, applying the keywords
“startup” and “framework”. Below, the studies published on agile methods used in startups
that concentrate on startup evolution are presented. Those frameworks are used to validate
the developed framework, as all frameworks focus on the development of startups and
their needs over the time. The related publications use qualitative methods such as case
studies and interviews but also analyse larger samples of more than 300 startups. No
publication with a framework especially for logistics companies is identified. The next
paragraphs summarise the most relevant publications (see Table 4).
Table 4. Publications related to the framework developed.
Author, Year

Methodology

Aim of the Study

Dimensions Evaluated to Describe
the Evolution of Startups

[101]

Quantitative analysis
of 346 biotech firms

Analyse the evolution of strategic alliances
in startups over their life-cycle

Alliances

[102]

Literature Review,
Multiple Case Study

Understand which dimensions affect
failure in a software start ups

Product, team, market, and business

[103]

Literature review

Analyse organisational learning levels
emerging in specific life-cycle stages of
a global startup

Organisation, product, market, funding

[104]

Grounded Theory

Describe the evolution of requirements of
software startups over their life-cycle

Product quality, technical debt, planning,
requirement related roles, knowledge
management, requirements artefacts

[105]

Qualitative interviews

Assess the ways service design can
contribute to a better understanding
of organisational development

Organisational development,
collaboration

In the following, the related framework and its corresponding publications are summarised. Afterwards, a comparison to the framework developed takes place.
Hwang and Ho Park (2006) assessed the evolutionary importance of alliances over the
life-cycle of biotech startups. Over the life-cycle of the biotech startups, the startups that
are analysed engage in different alliances. Many firms seem to create alliances directly at
the so-called “birth stage of the organisational life cycle” [101] to reduce costs, especially
in R&D activities. Startups in birth and growth stage engage in alliances with partners
with a similar strategic scope to increase their knowledge in their specific niche. Mature
startups seek to create alliances with partners with complementary resources to broaden
their market share.
Giardino et al. (2014) analysed which factors influence the success of software startups.
Even though it is advised to first understand the problem/solution fit of the product [106],
startups often prioritise the product development to be able to launch a product as soon
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as possible. Neglecting customer feedback and a therefore missing problem/solution fit
causes the failure of the startups examined within the study of Giardino et al. [102]. By
analysing the results of the two startups, which coped with similar obstacles during their
evolution, a framework was created by Giardino et al. The framework includes four stages.
In the first stage, the problem/solution fit needs to be found. After increasing functionalities
and improving the design in the second stage, the framework advises growth of the team
in the third stage. In the last step, the framework prescribes the development of a strategic
business model and a sales roadmap.
Sekliuckiene et al. (2018) demonstrated that at different life-cycle stages organisational
learning processes vary in global startups. Additionally, the results from the literature
review demonstrate that “learning processes of cyclical entrepreneurship learning” are
necessary to move to the next life-cycle stage [103]. That means that employees from
startups have to learn from the successes and failures they made during one life-cycle stage
in order to move to the next one. Sekliuckiene et al. establish that as the startups mature,
strategic planning, internal processes and scaling become relevant.
Gralha et al. (2018) detailed the development of requirements in software startups along six different dimensions: Requirements artefacts, knowledge management,
requirements-related roles, planning, technical debt and product quality. The startups’
progress along these six dimensions mirrors the abilities of a startup to satisfy the customers’
needs, react to changing requirements more effectively, and to use resources effectively [104].
Even though the six dimensions are not fundamental to the startups success, they help the
startup mature and grow.
Degl’innocenti (2019) described the history of organisational development in companies and the challenges companies face today. She evaluates if Service Design can improve
the current understanding of organisational development. She summarises the main publications and creates a definition of organisational development [105]. In the first step of
organisational development, it is necessary to understand the organisation’s values and
maximise them. Afterwards, the company’s strategy is aligned so that the organisation’s
success can be maximised. Thirdly, the focus moves to the employees and the optimisation
of internal processes.
5.3. Classification of Frameworks in the Research Context
To sum up the overview of related frameworks, it can be said that no scientific framework that looked at the evolution of logistics startups was identified. Overall, the following
scientific value can be observed:
Hwang and Park (2006) presented results on biotech startups, which seem to be more
technology-focused than logistics startups. Biotech startups rely strongly on R&D activities
and need alliances to increase their market share. Due to this, Hwang and Park concentrate
their description of the evolution of biotech startups on alliances and do not consider the
internal organisation and processes of startups, which are the focus of this publication.
Nevertheless, the data of Hwang and Park display that younger startups concentrate on
development of knowledge in their specific niche to enhance their product development.
These results show similarities to the results of this publication described above, where it is
shown that the focus of young startups is development of business value and the increase
of customer satisfaction (see Figure 5). The results of the Delphi study and the survey show
that younger startups focus strongly on the development of the right product and fast
product delivery [77,98].
Giardino et al. (2014) characterised factors that can lead to the failure of software
startups. Even though taking these factors into account may extend the life of startups,
Giardino et al. do not explicitly define the evolution of a startup, which is the center of the
framework of this publication. However, Giardino et al. describe that product development
is one of the most important aspects of the first life-cycle. That matches the usage of agile
methods in startups of the framework of this publication. In the Delphi study and the
survey, participants stated that they mainly use agile methods to develop their products.
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Sekliuckiene et al. (2018) explained the organisational learning over the life- cycle of
startups. They underline the importance of cyclical learning and the use of iterations to learn
from customer feedback. Sekliuckiene et al. do not focus on AMPs or the logistics industry.
The framework developed by Sekliuckiene et al. shows similarities to the framework
of this paper. In the framework of Sekliuckiene et al., product design is the objective of
startups in their first life-cycle stage. That is consistent with the use of agile methods of
startups surveyed for the framework of this paper. Sekliuckiene et al. explain that more
mature startups move their focus to internal processes and strategies. This aligns with the
participants of the survey as they focus more and more on the optimisation of internal
processes and the introduction of agile scaling methods [98].
Gralha et al. (2018) detailed the handling of changing requirements in software
startups. Even though they do not present any agile methods, the holistic approach of
Gralha et al. is related to the framework presented, as agile methods are mostly used in
software departments to deal with reoccurring changing requirements. Gralha’s publication
is beneficial as it presents the relationship between different dimensions and underlines
the importance to not only focus on the product, its design and the customer value, but
also on the needs of the organisation. Similarly, as in the framework presented, Gralha
et al. describe that startups need to be flexible in regard to their product development and
implementation of customer requirements but also satisfy the needs of their employees in
order to evolve.
Degl’innocenti (2019) described a general approach to organisational development of
companies. Her approach does not deal explicitly with logistics startups. However, her
thesis lays a valuable foundation for understanding organisational development in general
and can also be used for logistics startups. For the framework presented, her description of
organisational development proves to be very valuable. Degl’innocenti’s findings show
similarities to the framework presented in this paper. Degl’innocenti expresses that companies first focus on the value created for their customers through their products. Equivalent
to this, younger startups in the presented framework concentrate on the development of
customer value. As startups become older, Degl’innocenti and the framework presented
describe how they focus more on organisational structures.
The framework explained in this paper is based on the collection of qualitative, realworld data. It describes findings that are validated through other studies. However,
no framework could be found that explicitly addresses logistics startups and their use
of AMPs.
5.4. Impact of the Framework
An important benefit of the proposed framework is the focus on practitioners. Agile
methods are people-centered and aim to maximise the benefit generated through products
quickly. To become a value-driven logistics startup, it is necessary to continuously question
all processes used and improve them with regard to the fast creation of customer value.
The framework created supports this approach by enabling logistics companies to compare
themselves to other logistics startups of different ages and life-cycle stages. In particular,
a closer look on the agile practices used can be helpful for practitioners to understand
more closely why the numerous participants of the logistics startups apply agile methods.
Established logistics companies can learn from the way logistics startups work. Logistics
startups have to cope with strong pressure to create innovative products and apply appropriate working methods such as agile methods. Digitalisation is increasing the pressure
to innovate for some established logistics companies as well, which is why established
logistics companies have to adapt their ways of working and introduce agile methods.
The framework presented shows what motivates the participants to use agile methods
(Benefits), what challenges they face, and how and by whom the use of agile methods can
be supported. Additionally, practitioners can use this framework during retrospective meetings to widen the point of view of the development team for other possible benefits and
challenges, as the aim of Retrospectives is to inspect and adapt the existing organisational
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environment. Practitioners could benefit from these results and learn why other companies
are possibly faster in the development of new innovative products. The framework can be
used by researchers to assess which AMPs are used by more established logistics companies
and why these methods are selected. Researchers can use the framework to deepen the
results through case studies, for example, in different kinds of logistics companies or in
different cultural areas.
5.5. Limitations of the Framework
It can be argued that the use of a framework in the field of agile software development
in the logistics industry might be too inflexible in its usage and/or increase the overall
effort applying agile methods. However, this is why the framework focuses on areas that
have a strong impact on the success of startups. Many participants of the Delphi study and
the survey stated that startups have to be agile in order to be successful. For this reason,
the framework aims to facilitate the usage of agile methods for logistics startups.
As the design of a framework determines the results derived for the practitioners
and researchers, multiple discussions were carried out with researchers and company
experts during the development of the framework. Nevertheless, it cannot be ruled out
that personal subjective ideas influenced the design of the framework. The framework is
based on the results of a Delphi study and a survey that were conducted worldwide to
gather different views from established logistics companies and logistics startups.
Another limitation is the high rate of nonresponse of the survey participants. A total
of 4176 potential participants were contacted, and 2183 e-mails could not be delivered.
This leaves 1993 e-mails that could be delivered. In total, only 95 (4.7%) completed the
questionnaire and 228 (11.4%) only started to fill out the questionnaire. It needs to be
assumed that the participants who completed the questionnaire have a positive attitude
towards AMPs and that a non-response bias (NRB) exists. The NRB needs to be kept in
mind when evaluating the results. It is possible that mainly participants with a favourable
relation to agile methods took part in the survey and hence the opinions about agile
methods are more positive than they are in reality
It needs to be noted that not only time and the age of startups influences the development of logistics startups related to the usage of AMPs. Other environmental and
organisational variables possibly impact the selection and usage of AMPs.
Finally, for a more detailed investigation, case studies can be useful to deepen the
current understanding. Additionally, the findings gathered in the framework that focus on
logistics startups can be compared to the application of agile methods in more established
logistics companies or other industries. It could also be interesting to look especially
at older startups and compare them with established logistics companies to determine
their differences and describe the transition from logistics startups to established logistics
companies related to the use of AMPs.
6. Conclusions
Based on a Delphi study and a survey, a framework on the usage of agile methods
in logistics startups was developed. The goal of this paper was to gather the results of
the Delphi study and the survey. The framework shows which AMPs are used, which
benefits logistics startups aim to realise through the usage of agile methods and what
challenges they face. In summary, it can be seen that in young, newly founded startups,
agile methods are mainly used to find the product idea and to generate added customer
value. Older startups increasingly use agile methods to structure internal processes and
have to deal with cultural difficulties within the organisation and fear of change among
employees. Comparing the developed framework with existing literature shows that no
similar framework exists that evaluates or structures the usage of agile methods in the
logistics industry. However, other frameworks show similarities in regard to the evolution
of logistics startups. The framework contributes to the work of practitioners in logistics
startups as they can compare themselves with other logistics startups. Practitioners from
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established logistics companies can use the framework to understand how logistics startups
work differently and how logistics startups cope with digitalisation. Researchers benefit
from the framework as the frameworks starts to close the identified research gaps. Future
research could involve case studies to explore how and what traditional logistics companies
and logistics startups can learn from each other, particularly in terms of agile methods but
also how they can profit from each other’s ways of approaching customer-value creation.
The question could also be posed as to what degree the startups’ organizational culture is
more compliant with the implementation of agile methods than that of traditional logistics
companies, as organizational culture and anxiety about change are the main challenges for
traditional logistics companies in regard to the introduction and use of agile methods and
practices.
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