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Abstract

This thesis investigates user experience (UX) failures and communication breakdowns within
the Danish last-mile logistics ecosystem regarding missed home deliveries. Using a Service Design
approach structured around the Double Diamond framework, the study triangulates a consumer
survey (N = 17), interviews with two parcel shop operators and one courier, a digital ethnography
on Reddit, and an autoethnographic case study of two personal service disruptions.The ndings
reveal a "Trust Gap" caused by information asymmetry, noti cation latencies, and rigid backend
algorithmsj|speci cally a driver-side 30-second countdown timer. This structure forces couriers
to prioritize speed over residential compliance, outsourcing the logistical and emotional burdens of
recovery onto local merchants and end-users.To bridge this divide, a dual-sided interactive proto-
type was developed using React and Firebase to transform passive tracking into live coordination.
Evaluated through time-pressured usability testing (N = 9), the intervention successfully reduced
cognitive workload, restored situational awareness, and provided clear trust-repair pathways dur-
ing service anomalies. This research establishes a scalable framework shifting last-mile logistics
toward transparent, human-centered user agency.

Keywords: Last-Mile Logistics, User Experience (UX), Service Recovery, Double Diamond,
User Agency.

1 Introduction

1.1 Motivation

The global growth in e-commerce has triggered an increased volume of parcel deliveries. Digital
platforms now allow consumers to e ortlessly buy from nationwide and international brands with
options to shipping speeds based on urgency or budget. This has placed immense pressure on last-mile
logistics systems. The process itself follows a familiar chain: a user places an order, and the brand
packs it before handing it o to a courier. The nal leg of delivery, the last mile from the local hub

to the doorstep, is notoriously di cult to manage. It is the most unpredictable and resource-heavy
phase of the supply chain, directly shaping service quality and customer satisfaction Gevaers et al.
[2011], Mangiaracina et al. [2019]. At the same time, digital tools have become the backbone for
managing these modern delivery networks. From a Medialogy perspective, these technologies are far
more than administrative tools; they act as the primary interface shaping how a user experiences the
entire service. The design and reliability of these digital touchpoints are crucial because they serve as a
cognitive "bridge," translating the physical movement of a package into clear information for the user
Jensen and L vlie [2016]. From a user perspective, missed home deliveries can result in frustration,
uncertainty, and a reduced sense of control. While the nal delivery is in peak, Users often rely on
fragmented communication channels, such as SMS noti cations, emails, and mobile applications, which
may provide incomplete, scattered, or delayed information. As a result of no clear clarity, users are
forced to play a guessing game about parcel actual status and the redelivery options. This drives up
cognitive load souring their experience Visser et al. [2020]. Research indicates that the delivery phase
is often the only tangible, physical point of contact between the service and the customer, making
it a critical determinant of brand loyalty Sifted [2025]. This project argues that missed deliveries
are not just logistical issues, but failures of interaction and service design. It explores how delivery
communication systems a ect users' ability to track parcels, make decisions, and recover deliveries, to
create a more intuitive and supportive last-mile delivery experience.

1.2 Problem Domain: The Danish Last-Mile Context

Denmark has one of the highest rates of e-commerce use in Europe, and it has a very digital delivery
system to back this up. Companies, such as PostNord and DAO, use parcel lockers and pickup points
to meet the growing customer demand for fast and exible delivery PostNord [2024]. In fact, 64% of
Danish consumers paid more for delivery options that suit their needs. But missed home deliveries are
still common.

A signi cant portion of Danish consumers opt for premium delivery methods. The most popular
method is "At home, at an agreed location' at 38% but only 27% of recent purchases were successfully
delivered using this method. On the other hand, 34% of users preferred a service point, but 45% of
deliveries went there. This shows the mismatch between the preferred and actual delivery experiences.



Figure 1: Data from Spring 2024 indicates a large di erence between user preference and actual delivery
PostNord [2024].

Delivery attempts can fail due to the customer not being available, unclear time windows, limited
access to residential buildings or some fault of the driver or company. When these failures occur,
parcels are rerouted to other locations and customers have to get involved in additional recovery
processes. Many people pay for these deliveries. When service failure occurs, it compounds user
experiences with cognitive e ort along with nancial cheat in connection with the paid service and the
actual ful llment outcome. A disruption in the delivery experience may result from this change from
intended house delivery to parcel retrieval. A major problem with last-mile logistics is highlighted

by the 11% di erence between preferred and actual house delivery, even though mailbox deliveries
stayed largely stable at a 12% preference rate and a 13% delivery rate. These discrepancies could lead
to a perceived "Trust Gap," where digital updates|like alerts stating that a delivery attempt was
made|do not correspond with the customer's actual experience. As a result, users may feel less in
control and have less faith in the delivery system's dependability Copenhagen Economics [2021].

1.3 Document Overview

This report follows the Medialogy Work Process through several key phases. Chapter 4 (State of the
Art) examines existing technologies and UX measurement scales. Chapter 5 (Methodology) details the
desk research and digital ethnography used to de ne the problem. Chapter 6 (Analysis) uses service
design tools to map user pain points. Chapters 7 and 8 cover the design and technical implementation
of a prototype. Finally, Chapter 9 evaluates the solution through user testing, followed by a Discussion
and Conclusion.

2 Problem Statement

Although logistics providers have implemented various operational and technological solutions to sup-
port parcel delivery, missed home deliveries continue to occur in everyday delivery operations. When
delivery attempts fail, customers are typically informed through automated noti cations and must fol-
low a recovery process to obtain their parcels, such as collecting them from pickup points or scheduling
another delivery attempt. While these recovery mechanisms ensure that parcels eventually reach cus-
tomers, the user experience during this process may involve uncertainty, inconvenience, and additional
e ort. In practice, these "recovery options" are frequently constrained by the company's own opera-
tional limitations. Customers are often presented with a narrow set of in exible choices rather than
genuine alternatives, e ectively creating a "pseudo-choice" environment. Furthermore, users must de-
cipher vague delivery noti cations and navigate complex tracking systems within strictly limited time
frames. The e ectiveness of these interactions depends heavily on the clarity of the communication and
the user's ability to understand their limited path forward. Existing delivery systems largely prioritize
logistical e ciency and operational coordination. As a result, the design of user interaction within
delivery communication systems may not fully support users' awareness, understanding, or decision-
making during missed delivery situations. This creates an opportunity to investigate how interaction
design and service design approaches can improve communication and support user decision-making
when delivery attempts are in progress or fail.



3 Research Questions

"How can real-time 'Immediate Agency' interfaces mitigate the "Trust Gap' and improve user decision-
making in Danish parcel delivery recovery?"

4 State of the Art (SOTA)

4.1 The Socio-Technical Nature of Last-Mile Delivery

Last-mile delivery (LMD) has evolved from a purely logistical operation into a complex socio-technical
ecosystem involving physical infrastructures, digital systems, service providers, and end-users. Tra-
ditionally, logistics research focused primarily on transportation e ciency, route optimization, and
cost reduction Gevaers et al. [2011], Mangiaracina et al. [2019]. Within this perspective, delivery sys-
tems were largely understood as operational networks centered around minimizing delivery time and
maximizing e ciency.

However, the rapid expansion of e-commerce and digital services has shifted attention toward
the experiential dimensions of delivery systems. Contemporary research increasingly recognizes that
the customer experience is shaped not only by the physical movement of parcels, but also by the
quality of interaction occurring through digital communication channels Vakulenko et al. [2018]. Mobile
applications, tracking systems, automated noti cations, and customer support interfaces now act as
central mediators between logistics operations and customer perception.

Vakulenko et al. Vakulenko et al. [2018] describe modern delivery ecosystems as interconnected
service networks where logistical infrastructures and digital interfaces operate simultaneously. Within
these systems, users continuously interact with digital touchpoints to interpret parcel status, delivery
expectations, and available recovery options. Consequently, the e ectiveness of last-mile systems
depends not only on operational performance, but also on how information is communicated and
experienced by users.

This shift toward experience-oriented logistics has increased the relevance of Service Design per-
spectives within delivery research. Service Design is an interdisciplinary approach concerned with the
planning and orchestration of interactions across an entire service ecosystem rather than within isolated
interfaces or products Stickdorn et al. [2018]. Unlike traditional product-centered design approaches,
Service Design examines how users experience services through interconnected touchpoints involving
digital platforms, physical infrastructures, organizational processes, and human actors.

Within last-mile delivery systems, these touchpoints include mobile applications, SMS noti ca-
tions, parcel lockers, couriers, pickup locations, and customer support channels. From a Service De-
sign perspective, the overall delivery experience therefore emerges from the coherence between these
interactions rather than from any single technological component. This perspective has encouraged
researchers in Human-Computer Interaction (HCI) and Service Design to investigate delivery systems
not solely as transportation infrastructures, but as user-centered service environments where commu-
nication, coordination, and interaction quality play central roles.

4.2 Alternative Delivery Infrastructures and Asynchronous Delivery

One major development in last-mile logistics has been the introduction of Alternative Delivery Infras-
tructures (ADIs), including Automated Parcel Lockers (APLs) and Pickup-Drop-O (PUDO) points.
These infrastructures emerged primarily to address the operational ine ciencies associated with re-
peated home delivery attempts and growing urban delivery demand.

Parcel lockers enable asynchronous delivery by separating parcel retrieval from the courier's arrival
time. According to Vakulenko et al. [2018], such systems improve exibility for both logistics providers
and users by reducing temporal dependency between delivery personnel and recipients. Similar bene ts
have been identi ed in studies examining urban scalability, failed delivery reduction, and operational
sustainability.

PUDO systems extend delivery networks through local retail stores and service locations, allowing
parcels to be collected from distributed physical points rather than individual homes. Research suggests
that these systems improve logistical accessibility and reduce transportation costs in dense urban areas.

Despite these infrastructural advantages, several researchers note that delivery experiences are not
determined solely by physical accessibility. Service Design literature argues that the overall quality



of service interactions depends heavily on the coherence between digital communication systems and
physical delivery infrastructures Stickdorn et al. [2018]. Consequently, logistical e ciency alone may
not guarantee positive user experiences if digital systems fail to provide clear, synchronized, and
actionable communication.

This relationship between physical infrastructures and digital interfaces has contributed to growing
academic interest in so-called \phygital" service systems, where users navigate experiences occurring
simultaneously across physical and digital environments.

4.3 Digital Tracking Systems and Real-Time Communication

The digitalization of logistics systems has signi cantly transformed customer interaction with deliv-
ery services. Real-time parcel tracking, predictive delivery windows, automated noti cations, and
GPS-based monitoring have become standard features within contemporary e-commerce ecosystems.
Research consistently identi es transparency as a major contributor to customer satisfaction in deliv-
ery systems Li et al. [2018]. Access to tracking information reduces uncertainty by allowing users to
anticipate parcel arrival and coordinate daily activities accordingly. Consequently, logistics providers
increasingly utilize machine learning and algorithmic coordination platforms to improve delivery ac-
curacy and optimize route planning.

At the same time, researchers have questioned whether increased visibility necessarily produces
better user experiences. Boyer et al. [2009] identify a tension between operational e ciency and
customer convenience, arguing that highly accurate delivery windows improve user satisfaction while
increasing logistical complexity and cost.

Furthermore, transparency should not only be understood as the quantity of information provided,
but also the clarity and usefulness of that information Li et al. [2018]. Delivery interfaces often
communicate operational states without adequately contextualizing their practical meaning for users.
Noti cations such as \delivery attempted" or \delivery delayed" may describe logistical events while
o ering limited guidance regarding consequences or available next actions.

Research within Service Design and Human{Computer Interaction (HCI) therefore increasingly
examines how communication systems shape users' understanding of delivery processes rather than
simply transmitting operational updates. Contemporary last-mile delivery providers such as Budbee
and Airmee exemplify this development through dynamic tracking interfaces, real-time delivery up-
dates, and exible delivery management systems Budbee [2024], Airmee [2024]. While these systems
aim to reduce uncertainty and improve user convenience, they also depend on increasingly complex
algorithmic coordination and tightly managed logistical infrastructures.

4.4 Phygital Service Environments and Service Coherence

In the study of modern service ecosystems, the idea of "phygital" systems has grown in importance.
Physical infrastructures and digital interaction layers are combined in phygital settings, necessitating
coordination between digital communication systems and material operations. Mobile apps, SMS
alerts, couriers, parcel lockers, customer support systems, and pickup locations are just a few of the
physical and digital touchpoints that customers often move between throughout delivery ecosystems.
Inconsistencies across these touchpoints can disrupt customer expectations and lower perceived service
quality, according to service design research Stickdorn et al. [2018].

For example, digital systems may indicate that a parcel is available for collection while physical
infrastructures remain inaccessible or unsynchronized.Examples of such misalignments can also be
observed in public customer reviews of parcel pickup services, where users describe receiving delivery
con rmations despite parcels being unavailable or inaccessible in practice (see Figure 18). While
anecdotal, these experiences illustrate how failures in synchronization between digital interfaces and
physical service environments may negatively a ect trust, reliability perception, and overall service
experience.Similarly, users may receive noti cations regarding attempted deliveries that do not align
with their lived experience of the event. These situations represent breakdowns in service coherence
between digital communication systems and physical delivery operations.

Research on service ecosystems indicates that these forms of inconsistency may negatively in uence
trust, reliability perception, and overall service experience, particularly in highly digitalized service
environments.



4.5 Human-Computer Interaction and Cognitive Load in Delivery Systems

As delivery systems become increasingly digitalized, researchers have begun examining last-mile ser-
vices through Human-Computer Interaction (HCI) perspectives. Within this eld, interfaces are un-
derstood not merely as informational tools, but as environments shaping user cognition, interpretation,
and decision-making.

Norman [2013] argues that users construct mental models based on system feedback and interaction
consistency. When digital systems behave unpredictably or fail to align with user expectations, con-
fusion and uncertainty may emerge. In delivery ecosystems, users rely heavily on tracking interfaces
and automated noti cations to understand parcel status and expected outcomes.

Cognitive load theory further suggests that fragmented or unclear information increases the mental
e ort required to complete tasks and interpret system states Sweller [1988]. In delivery recovery
situations, users may need to simultaneously monitor multiple communication channels, interpret
ambiguous noti cations, and navigate unfamiliar recovery procedures under time constraints.

Recent research therefore examines delivery interfaces not only in terms of usability, but also
through experiential dimensions such as convenience, transparency, and perceived reliability. Bulut
et al. Bulut et al. [2023] developed the CMX-LMD framework (Customer Experience in Last-Mile
Delivery), which evaluates how factors such as interaction quality and tracking transparency in uence
customer experience.

This shift re ects a broader movement within HCI and service research toward understanding
delivery systems as interaction ecosystems rather than purely logistical infrastructures.

4.6 Trust, Transparency, and User Agency

Trust is widely recognized as a critical factor within digital service systems, particularly in contexts
involving automation, uncertainty, and limited human interaction. In delivery ecosystems, users often
depend entirely on digitally generated information to understand parcel progress and expected delivery
outcomes.

Research suggests that trust is closely connected to perceptions of transparency, predictability,
and responsiveness. However, transparency alone does not necessarily guarantee positive user experi-
ences. Li et al. [2018] argue that meaningful transparency requires information to be understandable,
contextualized, and actionable rather than simply visible.

Within automated service systems, perceptions of control and participation also in uence user trust.
Studies in interaction design indicate that systems allowing users to in uence or negotiate outcomes
tend to support stronger perceptions of reliability and fairness.

This thesis refers to the perceived disconnect between digital communication and user experi-
ence during disrupted delivery situations as a \Trust Gap." The term is used analytically to describe
situations where users begin questioning the reliability of system-generated information due to incon-
sistencies, ambiguity, or limited recovery support.

Additionally, this thesis introduces the concept of \Immediate Agency" to describe a user's per-
ceived ability to meaningfully in uence delivery outcomes during real-time service disruptions. Current
delivery systems frequently provide users with status updates while o ering limited opportunities for
adaptive intervention or collaborative recovery interaction.

Rather than positioning users as active participants, many existing systems continue to rely on
one-way communication structures centered around automated status broadcasting.

4.7 Service Recovery and Interaction Design

Service recovery research examines how organizations respond to service failures and disruptions.
Traditional studies suggest that e ective recovery processes can signi cantly in uence customer sat-
isfaction, loyalty, and trust repair Tax et al. [1998]. Some researchers further discuss the \Service
Recovery Paradox," which proposes that successful recovery experiences may occasionally produce
stronger customer loyalty than error-free interactions Garg [2013].

However, recent research emphasizes that successful recovery depends heavily on the quality of
communication and user involvement throughout the recovery process. In digital delivery ecosystems,
recovery interactions are often constrained by operational limitations and automated work ows.



Users are commonly presented with prede ned recovery paths such as pickup redirection or delayed
redelivery scheduling. While these mechanisms provide operational scalability, they may also reduce
exibility and situational adaptability for users. This thesis refers to these constrained interaction
structures as \pseudo-choices," meaning options that appear exible while remaining heavily bounded
by provider-centered operational constraints.

Service Design literature suggests that customer experiences are strongly in uenced by whether
systems support collaborative interaction, contextual understanding, and adaptive problem-solving
during disruption events Stickdorn et al. [2018]. Consequently, interaction design plays a signi cant
role not only in communicating service failures, but also in shaping how users experience recovery
processes.

4.8 Research Gap

Existing research within last-mile logistics extensively addresses operational optimization, infrastruc-
tural e ciency, route planning, and delivery scalability. More recent studies additionally investigate
customer experience, tracking transparency, and usability within digital delivery systems.

However, relatively limited attention has been given to the interaction design of delivery recovery
processes, particularly from an HCI and Service Design perspective. Current literature largely evaluates
communication systems in terms of information delivery and operational transparency rather than
examining how users interpret, negotiate, and respond to service disruptions in real time.

Furthermore, many contemporary delivery systems continue to position users as passive recipients
of automated information rather than active participants capable of in uencing recovery outcomes.
Although existing frameworks such as CMX-LMD Bulut et al. [2023] successfully evaluate experien-
tial dimensions including transparency and convenience, they provide limited insight into how digital
interfaces support user agency during failed delivery situations.

This project addresses this gap by investigating how interaction design approaches may support
clearer communication, improved decision-making, and stronger perceived agency during delivery re-
covery processes. Speci cally, the project explores how interfaces supporting \Immediate Agency"
may help reduce the Trust Gap emerging between automated delivery systems and user experience
within modern last-mile ecosystems.

5 Methodology

5.1 Research Framework: The Double Diamond

This project follows the Double Diamond design framework developed by the British Design Council
Design Council [2019]. The Double Diamond was selected because the project addresses both the
discovery of a complex user problem and the development of a design-oriented solution. Since missed
delivery experiences involve multiple interconnected actors, communication systems, and user interac-
tions, the framework supports iterative exploration, synthesis, and re nement throughout the research
and design process.



Figure 2: The gure sourced from Innovation Training Training [2024].

The model is divided into two overarching activities: understanding the problem space (\doing the
right thing") and developing an appropriate solution (\doing the thing right"). In this project, the
Discover and De ne phases focus on identifying communication breakdowns, user frustrations, and
interaction challenges within last-mile delivery recovery. The Develop and Deliver phases focus on
translating these insights into interaction concepts and interface solutions aimed at improving user
understanding and decision-making.

The project additionally follows a User-Centered Design (UCD) approach, where design decisions
are informed by users' lived experiences, behaviors, and contextual needs rather than technological
assumptions alone Norman [2013], Liedtka et al. [2018]. This approach is particularly relevant because
the research investigates how users interpret delivery information, respond to uncertainty, and navigate
recovery situations during service disruptions. By grounding the project in user-centered methodolo-
gies, the study aims to ensure that the resulting design interventions address real experiential problems
rather than purely operational concerns.

5.2 Research Strategy and Triangulation Framework

To ensure analytical depth, contextual nuance, and methodological validity, this study applies a multi-
layered triangulation strategy that combines distinct qualitative research methods and data streams.
Triangulation refers to the systematic deployment of di erent forms of evidence and methodologies to
investigate the same phenomenon from multiple vantage points Denzin [1978], Flick [2018]. Rather than
using triangulation merely for postpositivist validation to nd a single \objective truth," this study
adopts Flick's Flick [2018] perspective of treating triangulation as a means of generating a \knowledge
surplus." By pairing di erent methodological lenses, the study reduces the inherent limitations of
relying on a single qualitative approach, allowing complex, recurring experiential patterns to emerge
across distinct contexts.

To operationalize this approach, the research design examines the last-mile delivery ecosystem
across three interconnected analytical levels, visualized as a cohesive triad in Figure 3:

" Macro-level (Structural/Contextual Framework): Grounded in secondary research and
literature analysis, this level examines existing logistical systems, macro delivery infrastructures,
and broader academic perspectives on last-mile delivery and interaction design.

Meso-level (Social/Collective Interaction & Operations): Operationalized through digi-

tal ethnography and qualitative eld interviews, this level explores shared user experiences across
public online platforms alongside the backstage realities faced by local shop intermediaries and
delivery drivers.

Micro-level (Individual Lived Experience): Documented via an autoethnographic case
study, this level provides a deep, re exive, and detailed account of a speci c delivery disruption
experience from the rst-person perspective.



Figure 3: Triangulation strategy used in this study, integrating macro-, meso-, and micro-level quali-
tative analysis. Source: Author's own illustration.

This layered, tri-angled structure connects large-scale logistical systems with public social interac-
tion patterns and intimate, individual lived experiences. Synthesizing these three distinct methodolog-
ical levels yields a richer, multi-dimensional understanding of how delivery recovery operates across
operational, social, and personal contexts.

5.3 Desk Research and Secondary Research

Desk research formed the foundation of the project and was conducted in two phases: exploratory
preparatory research and systematic secondary research.

The preparatory phase aimed to identify recurring issues within contemporary last-mile delivery
systems. Rather than beginning exclusively with formal academic literature, the study initially ex-
amined informal online discussions, unsolicited customer complaints, public reviews, and practitioner
commentary. These sources provided early insight into recurring themes relating to uncertainty, incon-
sistent communication, frustration during failed deliveries, and reduced con dence in delivery systems.
These observations later informed the analytical framing of the project.

The second phase consisted of systematic secondary research involving academic literature related
to last-mile logistics, Human-Computer Interaction (HCI), Service Design, cognitive load, and customer
experience. Foundational logistics studies were reviewed to understand operational challenges within
last-mile systems Gevaers et al. [2011], Mangiaracina et al. [2019], while HCI and Service Design
literature helped contextualize how users experience digital communication systems during service
disruptions.

Industry reports from logistics providers such as PostNord were also examined to understand in-
frastructural and operational constraints in uencing delivery systems, including parcel volumes, locker
networks, delivery exibility, and changing customer expectations. These materials provided a contex-
tual understanding of the Danish delivery ecosystem and helped connect operational realities to user
experience challenges.

Desk research was therefore selected because it enabled the project to establish both theoretical
grounding and contextual understanding before conducting user-oriented investigation.



5.4 Digital Ethnography

To investigate shared user experiences and behavioral patterns surrounding missed deliveries, this
project applies digital ethnography as a qualitative research method. Digital ethnography enables
the observation and interpretation of naturally occurring interactions within online environments Hine
[2015], Kozinets [2020].

This method was selected because delivery frustrations are frequently expressed spontaneously
through online platforms immediately after negative experiences occur. Unlike retrospective interviews
or surveys, which may be in uenced by recall bias, digital ethnography allows observation of real-time
emotional reactions, communication patterns, and user interpretations as they naturally emerge.

Platforms including TikTok, Google Reviews, and Trustpilot were selected because they contain
unsolicited and experience-driven user narratives regarding delivery services. Trustpilot and Google
Reviews primarily provided detailed written descriptions of repeated service failures and customer
dissatisfaction, while TikTok o ered insight into more immediate emotional reactions and socially
shared frustrations related to delivery experiences.

The analysis focused on recurring experiential themes, including:

" interpretation of delivery noti cations,

" reactions to failed delivery attempts,

" perceptions of system reliability,

" behavioral responses during parcel recovery, and

" emotional expressions relating to uncertainty or frustration.

The purpose of the digital ethnography was not statistical generalization, but rather the identi-
cation of recurring interaction patterns and communication breakdowns across publicly shared user
experiences. This approach therefore supported the study's focus on experiential and interaction-
oriented dimensions of delivery systems.

5.5 Qualitative Field Studies: Stakeholder Interviews

To complement user-facing digital observations, this project incorporates qualitative eld studies in-
volving key operational stakeholders within the last-mile delivery ecosystem. Semi-structured inter-
views were conducted with local parcel shop owners acting as Pickup-Drop-O (PUDO) intermediaries,
alongside professional GLS delivery drivers.

These interviews were selected to obtain empirical insight into the operational, service-side realities
that dictate delivery execution. The conversations explored recurring backstage system constraints,
communication gaps between digital dispatch platforms and physical workers, and the speci ¢ touch-
points where digital failures translate into real-world customer friction.

Including these perspectives enabled the project to look beyond front-end user interfaces and map
out the broader logistical and human factors that directly in uence the success or failure of delivery
recovery mechanisms.

5.6 Autoethnographic Case Study

In addition to external user observations and stakeholder insights, the project includes an autoethno-
graphic case study documenting a personal failed delivery experience. Autoethnography is a qualitative
method in which the researcher systematically re ects on personal experiences to examine broader cul-
tural or systemic phenomena.

This method was selected because delivery disruptions often involve highly contextual \micro-
moments" that may be dicult to capture through external observation alone. By documenting
the experience in real time, the study was able to examine detailed interaction sequences, emotional
responses, and communication inconsistencies occurring throughout the recovery process.

During the delivery event, screenshots of application updates, SMS noti cations, timestamps, and
physical delivery notices were documented and archived. Comparing these communication elements
provided insight into temporal inconsistencies between the physical delivery event and the digital
information communicated to the user.



Rather than serving as statistically representative evidence, the case study functions as a detailed
illustrative example of how communication delays and fragmented touchpoints may in uence user per-
ception, uncertainty, and trust during delivery recovery situations. The collected material additionally
informed the development of the Service Blueprint presented later in the analysis phase.

5.7 Service Design Analysis Framework

Service Design methods are utilized in this study strictly as the analytical framework to synthesize
empirical data across multiple touchpoints and stakeholders Stickdorn et al. [2018]. Instead of eval-
uating interfaces in isolation, this approach maps how interactions unfold across the entire delivery
ecosystem.

The qualitative data gathered across the macro-, meso-, and micro-levels are operationalized
through two core design artifacts presented in the analysis phase:

" Customer Journey Map: Visualizes the frontstage timeline, tracking user frustrations and
communication gaps. This artifact aggregates insights from the digital ethnography, online re-
views, survey responses, and the autoethnographic case study.

~ Service Blueprint: Maps the backstage operational realities, highlighting systemic constraints
and delivery execution delays. This visualization relies directly on the qualitative eld interviews
conducted with GLS drivers and parcel shop owners.

5.8 Ethical Considerations and GDPR Compliance

The study follows general ethical research principles relating to privacy, consent, anonymity, and re-
sponsible data handling. Although portions of the digital ethnography relied on publicly available
online content, the analysis focused on behavioral patterns and interaction themes rather than indi-
vidual identities. Within the autoethnographic documentation, all personally identi able information
(PI1) appearing in screenshots or delivery records was removed or anonymized prior to analysis. Sim-
ilarly, public online content referenced during the ethnographic phase was treated analytically rather
than personally.

While the qualitative triangulation design forms the core of this project, the exploratory quan-
titative survey was distributed anonymously through Google Forms without collecting names, email
addresses, IP addresses, or other personally identi able information; this data was therefore analyzed
strictly in aggregate form to identify recurring patterns rather than individual behaviors. Finally,
qualitative eld interviews with professional GLS drivers and parcel shop personnel were conducted
only after obtaining informed verbal consent. All participant identities and shop-speci ¢ information
remain entirely anonymous throughout the report. Collectively, these measures help ensure that the
study complies with general GDPR principles and ethical academic research practices.

6 Analysis and Findings

6.1 User Experience Analysis: Frontstage Friction (Exploratory Survey)

This section details the empirical results gathered from the exploratory consumer survey (N = 17).
Evaluated through the lens of Flick's Flick [2018] framework, this multi-layered data captures the
frontstage manifestation of last-mile service breakdowns. The data reveals a systemic collapse in the
last-mile interaction, primarily driven by an institutional lack of transparency and a subsequent loss
of user agency during delivery disruptions.

6.1.1 Demographics and Frequency of Issue

The survey successfully isolated a highly relevant demographic for digital service design, with 88.2%
of respondents aged 18{34. This cohort represents \digital natives" who maintain high baseline ex-
pectations for uid, real-time, app-based logistical coordination. Crucially, 76.5% of all participants
(n = 13) have experienced a failed home delivery resulting in a forced parcel redirection. This over-
whelming majority proves that the \missed delivery" is no longer an operational anomaly, but rather

a standard, structurally embedded feature of the contemporary Danish logistics ecosystem.
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6.1.2 Attribution of Blame and the \Trust Gap"

One of the most signi cant analytical ndings involves the user's psychological perception of responsi-
bility when a service failure occurs. Note: The following metrics isolate the speci ¢ cohort of respon-
dents who have actively experienced delivery redirection (n = 13):

1. Systemic Blame: An overwhelming 84.6% of users hold the logistics provider responsible for
the failure, whereas only 23.1% attribute the disruption to their own unavailability. Furthermore,
system transparency was found to be low; many users only discovered their delivery failed after
manually initiating a check on the tracking web page, rather than receiving a proactive digital
noti cation.

2. The Trust Gap: A striking 76.9% of users reported that the situation felt most \unfair" at
the exact moment they received the digital \missed delivery" noti cation. This lack of real-time
awareness prevents users from executing immediate, corrective interventions (e.g., contacting the
driver or opening an apartment door remotely), giving rise to an immediate \Trust Gap" between
the user and the digital platform.

3. Erosion of Brand Loyalty: On a digital trust scale of 1{5, the majority of users (46.2%) rated
their trust in the carrier at a neutral score of 3 following the recovery process, with nearly 31%
rating it an explicit 1 or 2. Post-recovery, a mere 7.7% of users felt their trust in the company was
fully restored. The majority (46.2%) remained permanently neutral or distrustful, demonstrating
that the current physical recovery process fails to repair the fractured digital brand relationship.

This emotional friction is deeply tied to perceived systemic dishonesty. While 46.2% of participants
believe the delivery failed because the \Driver did not attempt delivery," 38.5% attributed it to a \No
access to building" error code. This highlights a major transparency issue; users feel the digital
interface is weaponized to misrepresent physical attempts. This sense of injustice is compounded by
the fact that 61.5% of users felt they received \Not at all" enough notice before the delivery was

attempted.

6.1.3 Recovery Friction and the Loss of Agency

The recovery process|the sequence of actions mandated after an initial frontstage failure|is where
the highest emotional and physical friction occurs:

1. Method of Recovery: 100% of respondents who experienced a redirection were forced to
physically collect their parcel from a secondary pickup point.

2. Temporal Duration: Recovery is rarely immediate. A signi cant 30.8% of users had to wait
more than 3 days to secure their parcel, and another 30.8% waited 2{3 days, transforming an
explicit \nome delivery" contract into a multi-day delay.

3. Emotional Cost: 61.5% of users reported feeling actively \Annoyed" during this phase, and
53.8% stated that the logistical labor of the recovery process itself was signi cantly more stressful
than receiving the initial missed noti cation.

4. Loss of Control: When asked if they felt in control during the recovery phase, the most frequent
score was 1 out of 5 (38.5%), indicating a total, systematic stripping of user agency.

6.1.4 Information Lag and System Transparency

The data suggests that the \missed" delivery is primarily a failure of the digital information system
rather than the physical transport system. Although 84.6% of users rely on SMS, followed by native
mobile applications (38.5%), 61.5% felt they were given \Not at all" enough notice. Regarding in-
structional clarity, while 46.2% found instructions \Very clear,” a combined 53.8% found them only
\Somewhat clear," \Confusing," or \Very confusing." This communicative breakdown directly inhibits
the user from navigating the service ecosystem smoothly.
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6.1.5 Qualitative Synthesis: The User Narrative

The open-ended responses provide an empathetic, qualitative validation of these statistics, clustering
into three thematic pillars that directly feed the frontstage lane of the Customer Journey Map:

" Proving the \Ghost Delivery": Quantitative data showed that 46.2% of users believe the
driver made no attempt. Qualitative narratives con rm this: users reported physically watching
delivery vans from their windows fail to exit their vehicles before instantly receiving an automated
\missed delivery" smartphone alert. This conrms that the digital interface is often deployed
as an operational \shield" by the logistics provider. Because the current system lacks a visual
\Proof of E ort" mechanism, a total collapse of brand loyalty occurs.

Environmental and Contextual Hardship: A critical insight emerged regarding the harsh
physicality of digital interactions. One user noted the di culty of operating a frozen smartphone
touch-screen in the snow to access a redirected outdoor locker:

\It was snowing; | was facing so much di culty in using the app, and my hands were
freezing... The locker was outside a building, in an open space.”

This highlights that automated parcel lockers, while operationally e cient, become severe user
touchpoint failures when the interaction design ignores the realities of the Danish climate and
outdoor physical placement.

Geographical Inconvenience: Redirection logic is perceived by users as inherently irrational.
Users express an anxious \guessing game" behavior, trying to locate scattered parcels across
various local kiosks. This lack of precise, real-time updates triggers a cognitive overload, where
the user must perform the physical labor of the logistics company to locate their own goods, often
being routed to distant distribution hubs (e.g., traveling to Ballerup Central F tex) despite living
adjacent to empty local parcel shops.

Key Finding: Consumer quantitative and qualitative data reveals that failed home delivery is
a systemic norm rather than an anomaly, occurring in 76.5% of cases. The resulting frontstage
\trust gap" peaks at the moment of automated noti cation, driven by a lack of system transparency
that strips users of real-time agency and forces them to perform compensatory logistical labor.

6.2 Multi-Stakeholder Field Analysis: The Merchant Perspective

While the consumer survey exposes visible frontstage friction, semi-structured interviews with two local
parcel shop owners provide the crucial backstage structural perspective required for methodological
triangulation. This section synthesizes empirical ndings from Shop Owner 1 (SO1), who operates
a specialized, single-carrier kiosk handling an average of 60 to 70 DAO parcels daily (scaling to over
100 during peak periods), and Shop Owner 2 (SO2), who operates a high-volume, multi-carrier hub
processing an combined minimum of 200 parcels per day for GLS, PostNord, and DAO.

By analyzing these operational mechanics alongside customer trends, the analysis systematically
bridges frontstage user symptoms with backstage structural aws.

6.2.1 Theme 1. The \Black Box" of Redirection Logic

A critical empirical nding is that physical merchants operate in a permanent state of information
asymmetry. While they are legally and physically responsible for the redirected parcel, they are entirely
excluded from the digital data tracking the initial delivery failure. SO1 receives no formalized digital
communication explaining why a home delivery was abandoned, forcing him to infer that couriers are
either overwhelmed by tight delivery schedules or that package physical dimensions exceed residential
mailbox limits.

This backstage opacity explains several frontstage user pain points identi ed in the consumer
survey:
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Asymmetrical Communication and Accountability Shifts: Neither merchant is informed why
a home delivery failed (e.g., driver workload vs. locked physical gates). Because they lack this
data, they are forced to provide speculative answers to frustrated customers standing in their
shops. This breaks the information chain, erodes the merchant's professional authority, and
heightens consumer anxiety. When users complain about a missed delivery, both owners are
forced to de ect the issue, instructing customers to contact the logistics company or the original
e-commerce merchant directly.

The \My Home" Label Paradox: SO2 identi es redirected parcels via a physical carrier tag ex-
plicitly stamped \My Home." This physical artifact acts as an immediate psychological trigger
for customer friction inside the shop; it serves as a persistent, visual reminder to the user of the
premium home service they paid for, but ultimately did not receive.

Human-Interface System Errors: SOL1 highlighted that while couriers utilize digital scanning sys-
tems, the input process is highly vulnerable to human error under intense operational stress. In
the case of DAO, which relies heavily on manual physical handling, couriers occasionally mis-
scan an entire batch into the wrong local shop repository. This digital mis-scan creates a critical
information mismatch, requiring a 2{3 day manual sorting delay to re-route the package. This
perfectly explains the metric in the consumer survey where 30.8% of users were forced to wait over
three days to recover their items, directly mapping frontstage delay to backstage human-interface
error.

6.2.2 Theme 2: Carrier-Speci ¢ Operational Lags

The eld research identi es that \Recovery Time" is not a constant variable but is heavily dependent on
the carrier's internal, proprietary logistics loop. This creates severe temporal friction for the end-user:

[leftmargin=*]

" Immediate vs. Delayed Redirection: SO2 noted that GLS often drops failed home deliveries
at the shop on the same day as part of their localized route optimization, occasionally stopping by
with only 1{2 failed items rather than bulk dumps. Conversely, PostNord returns failed parcels
back to a central regional depot rst, mixing them with regular shipments for the following day's
delivery cycle. This systemic variation explains why users express intense confusion regarding
post-failure tracking timelines.

The Noti cation Gap: While software systems automatically notify customers the exact sec-

ond a merchant scans a parcel, users routinely arrive at the store before this scan occurs. Guided
by \gut feelings" or the assumption that the parcel follows the driver's van route immediately,
users arrive prematurely, leading to an empty-handed interaction that further degrades trust.

Logistical Return Cycles: Shop owners are contractually forced to store uncollected parcels
for 7 days. If uncollected|often due to age-related digital barriers or a complete lack of app-
based noti cation awareness|the merchant must perform the additional uncompensated labor
of manually scanning, bagging, and logging the return shipment.

6.2.3 Theme 3: The Merchant as an Emotional and Technical Bu er

The merchant acts as the physical, human \interface" for a failed digital service, absorbing the negative
impacts of the \Trust Gap" created by the carriers.

[leftmargin=*]

The Bulky Item Friction: SO2 identi ed heavy items (10kg+) as the primary source of hostile
in-store complaints. This qualitative observation validates the survey narrative; users who pay
for home delivery speci cally to avoid physical labor feel fundamentally cheated when forced to
manually haul heavy cargo out of a localized parcel shop.

Digital Literacy and Interface Gaps: A signi cant portion of the merchant's daily op-
erational time is spent assisting \unprepared" customers. This is particularly prevalent among
elderly demographics who lack barcodes ready on their screens or do not understand the technical
veri cation codes required by the carrier's application.
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