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Abstract. Process automation plays a critical role in ensuring fast and efficient process
execution at high order volumes. Consequently, the introduction of dropshipping also places
extensive demands on the automation of business processes. While full process automation
is technically feasible, it is subject to practical limitations. To this end, the dropshipping
business model is analyzed in this paper with a focus on the technical implementation of
automated business processes. The areas of action necessary for the implementation of auto-
mated dropshipping processes are analyzed. The analysis is based on a survey that examines
the overall importance of the business model, the contribution of key action areas to de-
veloping integration solutions supporting automated processes, and future IT requirements.
The study concludes that the DropShipping business model will gain increasing importance
in the future. Furthermore, it became evident that requirements analysis, in particular, rep-
resents a significant effort while offering high value in developing integration solutions for
automated process handling. The data analysis shows that the cost-benefit potential of using
artificial intelligence methods to enable automated processes is optimal. Finally, it was found
that creating automated DropShipping processes requires, to a particularly high degree, the
expertise of software developers.
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1 Introduction

Due to the growing importance of online commerce, the significance of so-called “Drop-
Shipping business models” is also increasing. For corporate IT, the implementation of
DropShipping entails a wide range of adaptation requirements, such as the integration of
enterprise applications along the supply chain. It is advisable to carry out a target process
analysis beforehand [9] to realize the potential for process automation. The implementation
of extensive process automation is crucial for enabling the rapid processing of orders, which
is often demanded by online retail customers. To examine the areas of action associated
with the introduction of DropShipping business models, this paper presents the results of
a survey. The survey was conducted among dual students of computer science and busi-
ness informatics who have practical experience and received an introduction to the topic
of DropShipping before the survey. The respondents shared their assessments. This paper
explores the challenges and solutions associated with process automation in this context.

The research work is divided into several research sections. The processing of sections
RP1 to RP2 is based on the aforementioned survey. First, the importance of the Drop-
Shipping business model is examined (RP1). Based on this, areas of action for the imple-
mentation of dropshipping processes are identified and described (RP2). In a subsequent
empirical analysis, these areas of action (RP2.1) and the impact of dropshipping on IT
(RP2.2) are analyzed. This interaction is further analyzed with regard to the challenges
and opportunities of process automation (RP3).

The remainder of this paper is structured as follows: the following section discusses
related work. Section [3] describes the research methodology, including in particular a de-
scription of the survey. The survey results are presented in Section [dl The paper concludes
with a summary and an outlook. The bibliography is provided at the end of the paper.



2 Related Work

The present work is closely related to studies in the field of DropShipping. A comprehensive
introduction to the topic of DropShipping is provided in [26]. Singh et al. discuss the signif-
icance of DropShipping business models [18]. Mostarac et al. explain the implementation
of the DropShipping business model [I5]. Laseinde examines DropShipping supply chains in
South African e-commerce, focusing on stakeholder motivations and challenges associated
with the business model [I2]. Mandla addresses innovative approaches to strengthening
e-commerce and also discusses process automation and DropShipping [13]. Mandla, for
example, sees potential in reducing error risks through automated data reconciliation |13,
p. 2]. Renon et al. compare the DropShipping business model with the alternative in which
companies handle fulfillment themselves [I7]. Renon et al. conclude that, for the company
studied, the DropShipping business model is advantageous [17]. Information technology
(IT) is identified by Renon et al. as a critical success factor, for example, in reducing order
fulfillment time [I7]. In the preliminary work to this publication [10], a reference model
of the DropShipping business was described, which can support the implementation of
end-to-end automated processes.

Particularly noteworthy are publications that examine aspects of artificial intelligence
in the context of introducing DropShipping. For example, [2I] introduces the product
“Zero2Launch” and discusses the use of artificial intelligence in the context of DropShip-
ping. Keerthana et al. present an approach to optimizing DropShipping operations using
artificial intelligence, for instance, by identifying price trends [4].

3 Method

The survey evaluates the overall significance of the dropshipping business model as well
as specific areas of activity (RP1; RP2.1 ff.). It is conducted among dual study program
students majoring in computer science or business informatics. Prior to the survey, the
students received an introduction to the dropshipping business model that explained its
objectives and functionality. The survey was conducted using Mentimeter [14].

Table [1| presents the questions included in the survey. The column labeled (n) refers to
the number of participants who responded to the respective question. During the survey,
participants were asked to assess the areas of activity Requirements Analysis, Organiza-
tion, Design, Planning, and Implementation in terms of both the efforts involved and the
potential benefits (RP2.1). For each area, participants provided ratings in the dimensions
Costs e.q., implementation efforts, working hours and Benefits e.g., revenues from accel-
erated processes, using a scale from 0 to 10 points. The evaluation of statements (RP1
and RP2.2), in contrast, was carried out on a scale ranging from -10 to +10 points, where
negative values indicate disagreement and positive values indicate agreement.

4 Results

4.1 RP1: Analysis of the Business Model

As outlined in Section |3] the analysis of the business model involves an assessment of
both its importance and its operational mechanism. The assessment of its importance is
based on the evaluation of responses to qRP1, while the investigation of its operational
mechanism draws on the state of current research.



Table 1. Survey Questions (Questions for Research Parts qRP)

Code Description n

qRP1 How do you evaluate the following statements? |19
Dropshipping will play an even more important role in
the future.

qRP2.1 Please evaluate the following solution options for

promoting process automation based on their as-
sociated costs and benefits

qRP2.1a Requirements Analysis: Target process analysis and de-|21
sign at the start of the project

qRP2.1b Organization: Agreement on appropriate Service Level|20
Agreements (SLAs) between partners

qRP2.1c Design: Use of artificial intelligence for risk assessment |21

qRP2.1d Planning: Establishment of a standard process 21

qRP2.1e Implementation: Use of centralized integration solutions,|19

e.g., via an ESB

qRP2.2 How do you evaluate the following statements?

qRP2.2a Business models like dropshipping will lead to increasing|19
demands on IT in the future.

qRP2.2b To support business models like dropshipping, IT appli-|{19
cations must provide adequate interfaces (APIs).

qRP2.2¢c Projects for the implementation of dropshipping require|19

the expertise of software developers.

Importance of the Business Model Figure [l]illustrates the distribution of participant
evaluations regarding the future importance of the DropShipping business model. This
is presented as a boxplot, depicting the minimum, the 0.25 quantile (gg.25), the median,
the 0.75 quantile (go.75), and the calculated upper bound for typical values. The latter
is computed as qg.75 + %(%.75 — qo.25). The evaluation was conducted as part of qRP1,
described in Section [3] Participants rated future importance on a scale from -10 to +10.
The arithmetic mean of these evaluations was z = 4.789, indicating a moderately high
level of importance. The median rating was 6.

Figure [2] displays individual participant responses to qRP1. The x-axis represents the
participants, while the y-axis indicates their assessment of the business model’s future
importance. The mean value of 4.789 is marked by a dashed line. Out of 19 participants, 2
gave a negative assessment of future importance (one with -10 points, one with -5 points).

Figure [3| presents the distribution of given ratings (b) within the categories very im-
portant (5 < b), important (1 < b < 5), neutral (b = 0), unimportant (=5 < b < 0), and
very unimportant (b < —5). The majority (74%) rated the DropShipping model as very
important.

The analysis of qRP1 clearly suggests a growing future relevance for the DropShipping
business model, which is plausible considering the anticipated growth of the e-commerce
market [20].

4.2 RP3: Challenges of Process Automation

Retail is highly competitive, profit margins are tight, and customers expect fast delivery
[18]. As a result, processes must be efficient and cost-effective [I5]. Automation plays a
critical role.
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Fig. 1. Variation in participants’ evaluations of qRP1, presented as a box plot. Own illustration, created

with [I] and [2]
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Fig. 3. Representation of the distribution of evaluations for qRP1 in the form of a pie chart. Own illustra-
tion, created with [I] and [2]

Full automation means that order processing occurs without manual intervention. The
client’s order would be automatically forwarded to the DropShipper for fulfillment. How-
ever, full automation introduces risks. The goal conflict is illustrated in Figure [4

Balancing competing objectives is therefore essential. Typically, a trade-off exists be-
tween performance (achieved through automation) and reliability (ensured through control
mechanisms). The classic project management triangle—time, cost, and quality—also ap-
plies here.

Cost considerations include storage and transportation. Higher inventory levels can
improve delivery speed but increase costs. Time considerations involve manual tasks like
inspection. Quality includes customer satisfaction and delivery performance.

One key challenge to full automation is handling exceptions. Examples include incorrect
order data (e.g., fictitious clients), fulfillment failures (e.g., item damage), or data loss
during transmission [25]. Such cases often require manual intervention and limit automation
potential.

Common exception scenarios include:

— What if order data is incorrect? (e.g., orders for non-existent items or by fictitious
customers)

— What if an order cannot be fulfilled? (e.g., due to damage during picking)

What if order data is lost? (e.g., during transfer to logistics partners or confirmation

loss)

What if payment references are unassignable? (e.g., incorrect reference numbers)

— What if returns are faulty? (e.g., misrouted or incorrect items)

Furthermore, from a security perspective, full automation can be problematic. For in-
stance, processing refunds before inspecting returned goods may enhance speed but reduce
reliability. A trade-off between security and performance (i.e., speed) is therefore necessary.

4.3 RP2: Areas of Action for Process Implementation

As part of qRP2.1, the areas of action Requirements Engineering (qRP2.1a), Organization
(qRP2.1b), Design (qRP2.1c), Planning (qRP2.1d), and Implementation (qRP2.1e) were
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Fig. 4. Objectives of the DropShipment Business in a Conflictual Relationship. Own illustration, created
with 2]

evaluated based on Costs and Benefits. The distribution of these evaluations is visualized
using a boxplot in [5l The graphical representation follows the same conventions as the
boxplot in Figure[l} see Section for details. The analysis reveals that the areas qRP2.1a
and qRP2.1e received the highest benefit ratings, each with a median of 5. Likewise, the
costs associated with qRP2.1a (median 5) and qRP2.1e (median 4) were rated highest. The
lowest benefit was attributed to qRP2.1b (median 5). The greatest variance in assessments
occurred for qRP2.1c.

In a further evaluation, mean values for cost and benefit ratings were calculated for
each area qRP2.1a to qRP2.1e. Based on the ratio of cost (x-axis) to benefit (y-axis),
the evaluations of the action areas were plotted in a coordinate system, see [6] The figure
illustrates that qRP2.1a (Requirements Engineering) yields both the highest costs and the
greatest benefits (x = 5.762;y = 6.524). By contrast, the costs and benefits of qRP2.1¢c
(Design) were rated the lowest (z = 3.857;y = 5.190).

Figure[7] presents the results of a further analysis, calculating the return on investment
(ROI) from the mean ratings of each action area. The ROI for each area qRP2.1a—e was
determined by dividing the average benefit rating by the average cost rating. The analy-
sis shows that qRP2.1c (application of artificial intelligence) achieves the highest ROI at
134.57%. The lowest benefit-to-cost ratio was recorded for qRP2.1d (process standardiza-
tion) at 104.85%.

Furthermore, with an ROI of 128.40%, the agreement on service levels also demon-
strates a favorable cost—benefit ratio, as illustrated in Figure [7} When defining the terms
and conditions, the allocation of risks must be clarified [23, p. 253]. One relevant issue is
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Fig. 5. Variation in the evaluation of Costs and Benefits for qRP4.1 presented in the form of a box plot.
Own illustration, created with [I] and [2]
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determining who bears the inventory risk—i.e., the cost of storing items that fail to sell.
This risk typically falls on the MaterialProvider, DropShipper, or DropShipManager due to
the structure of the replenishment process. According to [24, [5], a many-to-many (M:N) re-
lationship can exist between ShopOperators and DropShippers in a DropShipment model.
Risk-sharing among participants may be negotiated through pricing strategies. The han-
dling of returns must also be clarified. One possible arrangement is for the logistics partner
to manage returns; however, the related costs must be assessed in proportion to the value
of the returned goods. On the organizational level, it is essential to select partners who
can reliably support the dropshipping process. Mistakes by a partner may lead to nega-
tive customer experiences, which online marketplace operators typically penalize to avoid
customer churn.

Additional technical challenges arise in process automation. Winiarski and Marcinkowski
argue that in the DropShipment model, extensive data exchanges among the partners must
be implemented, such as transmitting inventory levels, prices, offers, and orders [24, 290)].
Since the same product is often sold on competing platforms, cost pressures increase, mak-
ing process automation a critical factor [24]. From a technical standpoint, integration of
the partners’ information systems is required. This necessitates a thorough requirements
engineering phase to clarify which system maintains which master data, how data transfers
are initiated, and what data formats will be used.

— Financial Model: The introduction of a DropShipment business model constitutes
an investment. According to Witkowski, the initial investment is relatively low and
can be reversed quickly if the business proves unprofitable |25 p. 96]. Agreements with
partners must be reached to ensure that the model is profitable for all stakeholders. Key
topics include warehousing costs and inventory risk. It must be clarified who bears the
warehousing costs and the risk associated with the goods (cf. [I8, p. 14], [I5], p. 0145],
[3, p. 70], [23], [16]). Goods stored with the logistics partner (DropShipper) incur costs,
which may be borne by either the wholesaler or retailer. Retailers often have better
visibility into expected sales volumes due to their proximity to customers.

— Business Model Design: Before introducing a DropShipment business model, the
business process must be refined. These include defining roles, structuring communi-
cation relationships (linear, star-shaped), and establishing processes, such as return
handling. The logistics partner may process returns, but this incurs costs, which may
be billed to the retailer.

— IT Integration: Common IT integration challenges must be addressed, such as con-
tinuous data exchange (e.g., inventory data) [23, p. 247]. Questions include who is
responsible for delivering data (pull vs. post-request; event-based or time-based), what
data is transmitted, and in which format (data format, interface type, such as EDI).
Automated data transmission is essential. In practice, EDI is often used.

— Organizational: Organizational challenges include ensuring partner reliability [I8], p.
14], which is critical to success [23], p. 248|. Given potential business scaling, standard-
ization of processes should also be planned.

As part of qRP2.2, a survey investigated the impact of business models such as Drop-
Shipment on IT. The results are summarized in Figure [5} The bar chart clearly shows
increased IT demand (qRP2.2a), growing requirements for suitable interfaces (qRP2.2b),
and higher demand for software development expertise (qRP2.2c). The strongest agree-
ment was expressed for qRP2.2¢, reflecting the participants’ assessment that software de-
velopment skills are required to implement DropShipment models. The average rating for
qRP2.2c is £ = 6.26 points.
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Figure [ shows a further analysis of the variability in responses to qRP2.2a—c. The
boxplot representation follows the same conventions as previous ones; see Section The
results indicate that responses to qRP2.2b show low variability, suggesting high confidence
among respondents. The responses to qRP2.2a and qRP2.2c demonstrate similar levels of
variance.

4.4 Introducing Automated Processes in DropShipment

The findings in Section [£.3] illustrate that business-related planning must precede IT im-
plementation via system integration. The project requires the involvement of software
developers and technical analyses to evaluate the potential of existing APIs (qRP2.2b).
The following maps the initiative to the traditional steps of software development projects.

According to classical software engineering approaches, the introduction of a DropShip-
ment model requires efforts across the areas of Requirements Engineering, Organization,
Planning, Design, Implementation, Quality Assurance, and Deployment.

As part of Requirements Engineering, the first step involves analyzing project
objectives and identifying the interests of the involved stakeholders. A SWOT analysis can
help plan the distribution of risks among the participants. An investment appraisal should
also be conducted during the requirements phase to inform the project decision.

Kuhlen’s findings show that initiatives such as implementing system integrations for
process automation must overcome various challenges, such as “requirement-related chal-
lenges”, “software structure challenges”, and different types of “organizational challenges”
[8, p. 5153]. A key to overcoming many of these challenges lies in a proper understanding
of customer requirements [8]. Applying a target process analysis can assist in requirements
analysis [9]. For developing integration solutions for process automation in the context of
DropShipping processes, analyzing stakeholders and defining the process flow play a deci-
sive role, particularly in determining which actor assumes which responsibilities [9] 10]. In
some cases, 3D modeling of requirements can also positively influence the understanding
of the process flow and promote the development of innovative business solutions (cf. [11]).

Based on existing procedural descriptions, the process of target process modeling can
be facilitated through the use of artificial intelligence methods [19]. The generation of
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process models is possible for both as-is and to-be descriptions [19]. In this regard, it
is recommended that particularly complex individual elements in the generated process
models be subjected to review [19].

When DropShippers offer their shipping services to multiple partners, developing au-
tomated integration solutions becomes a standard task. To simplify their work and reduce
costs, such scenarios should explore the potential of code generation [6]. In these cases,
DropShippers could be comparable to platform providers, offering further cost advantages
and opportunities for standardization [7].

To achieve the goals associated with DropShipment, planning and organization are
required. Agreements with partners must be established and formalized. Signing Service
Level Agreements (SLAs) is customary |23, p. 246]. On the organizational level, service
levels must be defined, and penalties must be enforced if these are not met. In addition to
standard time and budget plans, the design of the DropShipment model must be planned,
including process standardization, deployment, and data flow. From a planning standpoint,
standardizing processes is advisable, particularly if one partner serves multiple others.

Conducting a target process analysis during Requirements Engineering is recommended
[9]. A more detailed process definition is carried out during Design. Innovative technolo-
gies, such as artificial intelligence, may be included to address risks. For instance, Al could
enable a higher degree of automation while still allowing flexible responses to exceptional
risk scenarios. A potential use case is the accelerated refund process for trusted customers
during return handling.

In terms of Implementation, the IT systems of the participating partners must be
integrated. During implementation, proven IT integration strategies should be employed.



The use of a central integration platform, such as an ESB, is recommended [16, p. 1976
f.]. This approach offers advantages over direct connections, such as improved monitoring
and scalability. Such platforms facilitate monitoring and improve scalability.

5 Threats to validity

This study presents a reference model along with the results of a survey. The findings
aim to support the implementation of DropShipment business models. However, certain
limitations apply, which preclude any guaranteed validity of the findings presented.

The significance of the results from surveys qRP1, qRP2.1, and qRP2.2 is limited due
to the small sample size. The results are based on the assessments of a maximum of 19 par-
ticipants, all of whom are dual students of computer science or business informatics at the
bachelor’s level. Consequently, the conclusions drawn from the survey are not necessarily
representative. It can be assumed that this small, homogeneous group may evaluate the
importance of specific aspects differently from how they would be assessed by a broader
audience. To achieve representative findings, it would be advisable to extend the survey.

The results presented in this study may serve as initial guidance for the implementation
of automated DropShipment processes.In particular, the identified fields of action and
the—albeit not necessarily representative—assessments of their importance may facilitate
the planning of implementation projects. Before incorporating these findings into planning
activities, however, their validity must be verified. It is important to emphasize that such
validation must occur in all cases. Even if the results were representative of the entire
population of companies, individual deviations could still necessitate adjustments.

6 Conclusion

However, full process automation comes with increased risk. Therefore, the design of a
DropShipment business model requires a careful evaluation of the cost-benefit aspects of
automation. The findings related to qRP1 suggest that the importance of the DropShip-
ment business model is likely to increase in the future.

An assessment of the benefit-cost ratio of action areas for implementing automated
DropShipment processes shows that using artificial intelligence is particularly promising
(qRP2.1c). Additionally, agreeing on suitable service levels offers relatively high benefits
with comparatively low effort to ensure business quality (qRP2.1b). While conducting a
comprehensive requirements analysis involves significant effort, it is also expected to yield
considerable benefits (QRP2.1a).

To implement DropShipment, it is recommended to (1) assess the economic viability
of the investment, (2) design the business model based on the results of this analysis, (3)
develop the IT integration in line with the business model configuration, and (4) contin-
uously pursue process standardization to further reduce costs. Due to the critical role of
IT integration in achieving process automation in DropShipment, the implementation of a
DropShipment business model requires the involvement of software developers (qRP2.2¢).

In future studies, the impact of artificial intelligence on changes within the supply
chain should also be examined in the context of the present analysis of the drop shipment
business model.
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