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A B S T R A C T

In light of rising sustainability demands in commercial transport, cargo bikes and light electric vehicles (LEV) 
offer promising alternatives to conventional fleets. However, despite increasing vehicle diversity and supportive 
policies, adoption remains limited due to organizational inertia, sunk costs, and resistance to change. Short-term 
pilot projects, while useful for testing feasibility, often fail to capture the evolving and context-specific dynamics 
of fleet integration. To address this gap, we introduce and evaluate a novel long-term trial framework imple
mented across multiple German regions over a 12-month period. The framework embeds vehicle trials into daily 
operations and combines tailored onboarding, sustained engagement, and structured reflection phases. This 
article makes three core contributions. First, it advances both academic and practical understanding by intro
ducing a reliable and transferable framework for long-term fleet transformation that functions as an organiza
tional learning device. Second, it uncovers context-specific and time-sensitive challenges of integrating LEVs and 
cargo bikes, as shown through five stylized cases across logistics, manufacturing, services, and craft sectors. 
Third, it conceptualizes three learning-based pathways of organizational commitment to fleet transformation: 
fleet expansion, vehicle substitution, and purchase prevention, through which long-term trials can support 
learning-based fleet reconfiguration, including normative learning reflected in the strategic reframing of alter
native vehicles. The findings highlight the value of long-term trials in supporting adaptive and real-world 
transitions that extend beyond the scope of short-term studies. By fostering deeper organizational learning 
and aligning vehicle solutions with operational realities, the framework establishes critical conditions for sus
tained adoption and contributes to the broader transition toward more sustainable transport practices.

Introduction

In light of the ongoing sustainability transition in the mobility sector, 
cargo bikes and light electric vehicles (LEV) have gained increasing 
relevance as environmentally friendly alternatives for commercial 
transport, particularly since the early 2010s (Lenz and Gruber, 2021; 
Assmann et al., 2024). This trend is reflected in rising sales figures and a 
growing diversity of vehicle models, ranging from compact two- 
wheelers to heavy-duty cargo bikes (ZIV, 2025). However, despite ris
ing parcel volumes and supportive decarbonization policies (Menge 
et al., 2024), cargo bike sales show signs of stagnation and decline since 
2021, with a sharper drop in 2023 (ZIV, 2025). This highlights their 
continued status as a niche technology and the persistent barriers to 

adoption (Sherriff et al., 2023). These barriers go beyond technical or 
economic feasibility and are deeply rooted in internal organizational 
dynamics. Companies must often overcome established routines and 
sunk investments that contribute to organizational inertia, alongside 
challenges such as high upfront costs, limited internal expertise, and 
resistance to change (Cowan and Gunby, 1996; Schreyögg and Sydow, 
2011; Lesáková et al., 2017; Beyer, 2022). Therefore, fleet trans
formation requires more than the substitution of vehicles; it entails a 
fundamental reconfiguration of workflows, staff involvement, and 
implementation strategies that are aligned with long-term organiza
tional goals (Gruber and Narayanan, 2019; Lenz and Gruber, 2021).

Building on research into experimental innovation and technology 
adoption (Müür et al., 2020; Axsen and Pickrell-Barr, 2024; Büttner, 
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2025; Müür and Karo, 2025), our study examines how organizational 
learning explains the evolution of fleet transformation over time. This 
process extends beyond mere technical familiarization with cargo bikes 
and LEVs to encompass shifts in organizational routines, coordination 
mechanisms, and strategic priorities. To capture these dynamics, we 
employ the organizational learning framework developed by McFadgen 
and Huitema (2017), which identifies three distinct but interrelated 
dimensions: cognitive, relational, and normative learning. Cognitive 
learning encompasses the acquisition and restructuring of knowledge, 
including technical, operational, and regulatory insights, that inform 
vehicle integration decisions (Pisano, 2001). Relational learning in
volves changes in trust, cooperation, and mutual understanding among 
organizational actors, which prove essential for coordinating workflows 
and resolving implementation challenges (Webler et al., 1995; Pahl- 
Wostl, 2006). Normative learning entails reflection on and revision of 
underlying assumptions, strategic goals, and priorities, ultimately 
shaping how organizations assess sustainability objectives and long- 
term fleet strategies (Haug et al., 2011). Notably, in line with 
McFadgen and Huitema (2017) and other studies applying this learning 
framework (Kivimaa and Rogge, 2022; Baatz and Ehnert, 2023; Müür 
and Karo, 2025; Shrestha et al., 2025), we do not privilege one form of 
learning over another ex-ante. This is distinctive to other learning 
frameworks, such as single- and double-loop learning, which implicitly 
prioritize certain forms of learning over others (Argyris, 2003; Knudsen, 
2008; Nelson et al., 2018).

To address the multidimensional challenges of fleet transformation, 
pilot projects and trial schemes have become key instruments for sup
porting transitions toward more sustainable transport options. Unlike 
one-time subsidies, trials enable hands-on experimentation that ad
dresses multiple organizational and operational barriers while fostering 
learning, user acceptance, and early technology stabilization (Geels, 
2002; Geels et al., 2018). From an organizational learning perspective, 
trials can be understood as collective activities through which organi
zations not only test new vehicle technologies but also develop, adapt, 
and stabilize operational routines that structure day-to-day practices 
(Nelson and Winter, 1982; Knudsen, 2008; Nelson et al., 2018). 
Crucially, changes in these routines shape whether experimentation 
translates into sustained organizational change and long-term fleet 
transformation. In this sense, trials function as learning environments in 
which organizations navigate the tension between exploration (i.e., 
experimenting with new vehicle technologies and use cases) and 
exploitation (i.e., the gradual stabilization and routinization of opera
tional practices) (March, 1991). Through repeated application and 
adjustment, both technical knowledge about vehicle performance and 
organizational knowledge related to coordination and service integra
tion are progressively embedded in day-to-day routines (Rerup and 
Feldman, 2011; Müür and Karo, 2025).

Across Germany and internationally, numerous cargo bike and LEV 
trials have been conducted across sectors and urban contexts, generating 
valuable evidence on feasibility, early adoption barriers, and opera
tional boundary conditions (Bogdanski et al., 2018; NYC DOT, 2021; 
Knese et al., 2023). Importantly, these initiatives span a wide range of 
trial formats and durations. Some are clearly short-term operational 
deployments, such as the four-week cargo bike trial reported for Star
gard, Poland (Nürnberg, 2019). Others extend over several months, 
including the six-month “Mir sättlä um” initiative in Bern, Switzerland 
(Schmid and Stawicki, 2017), or multi-month trial and evaluation de
signs such as the City of London logistics trial (Leonardi et al., 2012). In 
the German context, longer implementation-oriented projects also exist, 
for example the Nürnberg micro-depot practice phase (March–October 
2017), which is reported to have triggered more sustained operational 
changes beyond the formal project period (Bogdanski et al., 2018). 
However, despite these variations, the dominant evidence base remains 
shaped by project-based trial logics and evaluation designs that pri
marily capture early feasibility and performance impressions rather than 
longer-term organizational integration dynamics, with discontinuation 

after funding periods reported in related city logistics pilot schemes (Kin 
et al., 2016).

From an organizational learning perspective, the key gap is therefore 
not simply a lack of “more pilots,” but a lack of long-term trial frame
works that systematically operationalize learning over time and enable 
observation of how alternative vehicles become embedded in day-to-day 
operations. As fleet transformation depends not only on technical 
familiarization, but on the gradual development and stabilization of 
routines, roles, coordination mechanisms, and external relations. These 
processes require repeated task execution, cumulative experience, and 
the capacity to respond to disruptive events as they occur. Short-term 
trials rarely capture systematically full maintenance cycles, shifts in 
staffing and responsibilities, changing workloads, or the renegotiation of 
subcontracting and coordination arrangements. As a result, they tend to 
overemphasize early feasibility impressions while underrepresenting 
later-stage challenges such as routinization failures, declining engage
ment, or context-dependent reconfiguration of practices and partner
ships, and, thus, ultimately fall short of facilitating the full range of 
necessary learning processes (Pisano, 2001; Müür et al., 2020; Müür and 
Karo, 2025).

Taken together, prior trials provide important feasibility evidence, 
but they offer limited empirical leverage for theorizing how organiza
tions move from initial experimentation to stabilized integration and 
sustained organizational commitment, due to the aforementioned limi
tations inherent in their relatively short duration. To address this gap, 
this paper introduces a long-term fleet transformation framework and 
examines its implementation across diverse organizational contexts in 
Germany. The framework is explicitly designed to function as an orga
nizational learning device: it structures prolonged experimentation 
through iterative feedback loops and reflection phases, enabling orga
nizations to adapt routines and to make informed decisions about cargo 
bike and LEV integration. The study addresses the following research 
questions: 

1. How can the limitations of previous short-term trials be addressed, 
and what key elements should be considered in the conceptualization 
and practical implementation of a long-term trial scheme for cargo 
bike and LEV fleet integration?

2. What challenges and usage patterns emerge during the imple
mentation of a long-term trial framework for integrating cargo bikes 
and LEVs into commercial fleets?

3. How does the introduced long-term trial framework shape organi
zational learning processes and subsequent fleet transformation 
scenarios regarding the integration of cargo bikes and LEVs?

This paper makes three contributions to research on sustainable 
commercial transport and organizational change: First, we conceptu
alize and implement a novel 12-month trial framework as an organiza
tional learning setting. Extending existing notions of piloting as 
experimentation, the framework specifies elements that structure how 
learning can unfold over time, through micro-fleet segmentation, iter
ative feedback loops, and structured reflection phases. In essence, this 
aims to facilitate the gradual stabilization of routines, enabling a shift 
from exploration toward exploitation in vehicle integration (Nelson and 
Winter, 1982; March, 1991; McFadgen and Huitema, 2017). Second, we 
provide empirically grounded insights into time-sensitive and context- 
specific fleet integration dynamics that short-term pilots typically 
miss. Combining utilization trajectories across the full sample with five 
analytically selected company cases across logistics, manufacturing, 
service, and craft contexts, we show how barriers and enabling condi
tions emerge, change, and interact over the course of prolonged exper
imentation. Furthermore, the cases show how learning takes different 
forms (cognitive, relational, or normative) depending on sectoral con
straints and intra-organizational development. Third, we show how 
sustained learning translates into distinct modes of organizational 
commitment and post-trial implementation pathways. Notably, in our 
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empirical context, the pathways that entail more substantial fleet 
transformation appear to be strongly shaped by extended time horizons, 
as they require a broader range of learning processes that are difficult to 
realize in short-term trials. Thus, rather than treating fleet trans
formation strategies as a typology of firms or as system-level transition 
mechanisms, we frame fleet expansion, direct substitution, and pre
vention of new conventional vehicle acquisitions as learning-based 
pathways that reflect increasing maturity of routines.

Finally, an additional contribution lies in the conceptional and 
methodological value of the long-term framework for empirical and 
practice-oriented research. By generating robust longitudinal process 
evidence on vehicle integration, organizational change, and user 
behavior, our study demonstrates the added value of long-term trial 
frameworks for understanding fleet transformation. While arguably 
being more resource-intensive and dependent on sustained organiza
tional engagement, such frameworks complement short-term pilots by 
enabling deeper organizational learning and more informed, context- 
sensitive fleet reconfiguration beyond early feasibility impressions.

Long-term fleet transformation framework – concept and 
implementation

Background

Our novel framework builds on over a decade of experience with 
cargo bike and LEV pilot projects and trials conducted at the German 
Aerospace Center’s (Deutsches Zentrum für Luft- und Raumfahrt, DLR) 
Institute of Transport Research, primarily in Germany and also in other 
European countries. These included a wide range of companies and 
vehicle types, such as battery-electric and fuel cell-powered cargo bikes. 
In the project Ich ersetze ein Auto (“I substitute a car”, 2012–2014), 
125,000 B2B deliveries were carried out by professional bicycle cou
riers, demonstrating the competitiveness of cargo bikes in urban trans
portation (Gruber et al., 2014). The project TRASHH (2016–2020) 
focused on municipal cleaning and developed first approaches for long- 
term restructuring among a supposedly less bicycle-affine workforce 
(Gruber and Peters, 2023). Project Fuel Cell Cargo Pedelecs focused on the 
fuel cell innovation and its applicability to municipal users in France, 
Scotland and Germany (Damer et al., 2026). With project Ich entlaste 
Städte (“Taking the load off cities”, 2017–2020), one of the most 
extensive cargo bike trials in Europe was created. 755 companies 
participated Germany-wide and across all business sectors, each testing 

a cargo bike for a three-month period, generating valuable insights into 
key success factors for implementation (Gruber, 2024). The current 
concept was developed and is being implemented in the project Ich 
entlaste Städte 2, the successor project with a runtime from December 
2021 until January 2026.

Concept of the long-term trial framework

The integration process of cargo bikes and LEVs within a long-term 
test can be represented as a sequential model (Fig. 1) with the overall 
goal to create adaptable solutions for converting commercial combus
tion engine vehicle fleets to emissions-free alternatives sustainably. We 
refer to the framework as “adaptive” because it incorporates repeated 
feedback and structured reflection phases that allow companies to 
iteratively adjust use cases, coordination routines, and vehicle allocation 
over time. In doing so, the framework aims to support broader learning 
processes over time, rather than one-off assessments that are more 
typical of short-term trials (Müür et al., 2020; Müür and Karo, 2025).

The focus of integrating cargo bikes and LEVs revolves around spe
cific usage scenarios where traditional vehicles could be replaced. This 
requires a detailed understanding of existing route profiles, freight 
characteristics, and workforce structure. As a first step, the current 
commercial fleet and organizational structure are identified to capture 
the status quo in terms of vehicle inventory, operational demands, and 
intended use-cases. This status-quo analysis provides the basis for an 
initial segmentation of the fleet into subparts (“micro-fleets”), enabling a 
preliminary assignment of test vehicles to potentially feasible use-cases, 
matching transportation tasks and other functional requirements with 
the capabilities of the vehicles. This results in various combinations of 
the respective tasks or use cases, a dedicated mixture of existing and 
alternative vehicles and, if necessary, a spatial assignment.

While test configurations are intended to run for a 12-month trial 
period in total, it is realistic to assume that adjustments will have to be 
made and therefore actively facilitate them. Early adaptations as well as 
potential barriers, e.g., on organizational, operational, technical, or 
behavioral level, can be identified among both management and em
ployees during the early-stage testing phase. To monitor the status of 
vehicle integration and to address emerging challenges during the trial, 
the framework includes follow-up consultations. The goal is to itera
tively optimize and restructure the use of test vehicles so that all 
stakeholders arrive at workable, operational solutions within the test 
configuration applied to the use cases. Feedback loops enable targeted 

Fig. 1. 12-month fleet transformation framework.
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and iterative adjustments throughout the trial period, with durations 
and intensities of adjustments varying by company. Companies have 
sufficient time to trial all aspects of vehicle integration in everyday 
contexts, considering industry-specific seasonality and various times of 
the year.

At the end of the final testing phase structured conversion consul
tations are conducted with the participating companies. These serve to 
evaluate the experiences of the test period and to assess the likelihood of 
adopting cargo bikes and LEVs as a permanent component of the oper
ational fleet. This phase marks the phase-out of the trial period, culmi
nating in one of two outcomes: adoption or rejection. In the case of 
adoption, the insights gained lead to a redesign of the commercial fleet, 
resulting in a mixed-fleet configuration that integrates cargo bikes and 
LEVs alongside conventional vehicles. In that case mid-term corporate 
goals and concrete implementation pathways are defined to support 
long-term integration of the tested vehicles and scale-up opportunities. 
To support a possible transition beyond the trial, companies receive 
support such as vehicle procurement options, market contacts, and 
strategic advice. Conversely, if the trial revealed persistent obstacles, 
whether logistical, organizational, or cultural, the result may be a 
rejection, with a return to the previous fleet composition and therefore 
to the status quo. From an organizational learning perspective, the 
different elements of the framework, namely micro-fleet segmentation, 
iterative feedback loops, and structured conversion consultations, are 
designed to consolidate experiences accumulated over the trial period 
and to render them actionable for future decision-making. In this sense, 
the framework functions as a structured learning environment that 
supports reflection on operational feasibility, organizational fit, and 
strategic alignment beyond short-term experimentation. The distinctive 
learning effects associated with our framework are further examined 
and discussed together with the empirical results of the conducted trials.

Practical conditions for implementing the concept

Implementing the framework in practice requires not only a struc
tured rollout but also the creation of a supportive environment that 
enables participating companies to concentrate fully on vehicle opera
tions and facilitate the different forms of learning over long periods of 
time. For this purpose, the trial includes the coordination of vehicle 
logistics and handovers, driver training, and the provision of a support 
hotline throughout the trial. An intermediary contractor took care of the 
handling of vehicle insurance, maintenance, and repairs in cooperation 
with local service partners.

With the exception of downtimes in the event of accidents or waiting 
times for unusual spare parts, an uninterrupted operation time was made 
possible for the testers. These measures reduce administrative and 
operational burdens for participating companies, creating low-threshold 
conditions for real-world vehicle testing conditions. These conditions 
were also financially attractive for the test companies, as little time and 
expenses had to be spent on the additional requirements of vehicle 
integration. However, to mitigate deadweight loss and free-rider prob
lems, a monthly usage fee between €50 and €80 was charged.

Methods and data

As we emphasized in the introduction, the variability of positive and 
negative impact factors and their effects on cargo bike and LEV use is 
high. To capture this complexity beyond purely technical or operational 
aspects, we applied a mixed-methods, longitudinal accompanying 
research design.

Data collection and timing: Data were collected in multiple waves. 
First, an online screening survey was used during recruitment to docu
ment basic company characteristics (e.g., fleet size, prior experience, 
intended use cases) and to support matching of vehicles and operational 
contexts. After selection, companies completed a more detailed ques
tionnaire covering organizational decision structures and 

implementation conditions. In addition, we conducted in-depth 
onboarding consultations and repeated follow-up conversations over 
the 12-month period with key organizational actors (e.g., management, 
logistics managers) and, where accessible, additional internal roles such 
as departmental coordinators (“champions”), drivers/users, or other 
functions (e.g., marketing). Companies provided supplementary infor
mation where available (e.g., service territories and vehicle character
istics). Operational incidents such as maintenance, repairs, downtime, 
and accidents were documented throughout the trial.

GPS trip data and usage metrics: Trip data for test vehicles (and, 
where available, baseline conventional vehicles) were recorded using 
DLR’s data collection tool MovingLab (DLR, 2025). For this paper, the 
GPS data were primarily used to derive descriptive utilization indicators 
(e.g., mileage over time). The plots shown in Fig. 2 represent aggregated 
recorded distances per week.

Analytical procedures: Patterns were derived through triangulation 
across (i) utilization traces, i.e. mileage trajectories, (ii) documented 
events (e.g., downtime, repairs), and (iii) qualitative material from 
surveys and interviews/consultations. Qualitative material was 
analyzed through thematic pattern building focused on operational 
challenges, adaptations, and different forms of organizational learning.

Participants acquisition & criteria of case study selection

In principle, participation in the project was open to all companies in 
Germany. To ensure socio-spatial heterogeneity while enabling inten
sive project support, recruitment was concentrated in seven pilot re
gions: Berlin, Düsseldorf/Rhineland, Leipzig, Frankfurt/Rhine-Main, 
Munich, Bremen and Flensburg/Kiel. In the period from October 2021 to 
November 2024, 274 applications were received, 101 of which were 
classified as first choice candidates and originating from the pilot re
gions. Onboarding discussions were held with all selected companies to 
determine the conditions of participation and mutual expectations, and 
the basic suitability of small vehicle integration.

Ultimately, 42 companies participated in two waves of a 12-month 
real-world trial. The sample was intentionally designed to reflect a 
broad range of economic sectors and operational logics. Prior experience 
from earlier pilot projects (Gruber, 2024) had shown that logistics 
providers, service businesses, craft enterprises, and municipal organi
zations differ markedly in their operational routines, decision-making 
structures, and expected use cases for cargo bikes. In order to capture 
a substantial amount of variation we included firms from various busi
ness sectors, i.e., parcel logistics (6 companies), manufacturing and 
shipping (4), consumer-oriented service providers (6), B2B-oriented 
service providers (8), craft businesses (9), municipal companies (6), 
and other sectors (3). This heterogeneity provides a robust foundation 
for identifying both sector-specific and cross-sectoral adoption pro
cesses. Sectoral distribution and fields of application are summarized in 
Appendix A, including the five companies selected for in-depth analysis.

The case studies presented in this paper are based on individual 
companies drawn from this heterogeneous sample. Selection followed a 
set of empirical and analytical criteria. We identified five use-case types 
that reflect the spectrum of operational requirements, organizational 
structures, and vehicle usage patterns observed across the 42 partici
pants. For each type, a company was chosen that represents typical 
conditions within its sector and displays a characteristic implementation 
pathway. Furthermore, all selected cases exhibited clear intra- 
organizational development over the trial period, including adjust
ments to operational routines, responses to shock events (e.g., vehicle 
failures, staff shortages), and evolving managerial or employee 
engagement. These dynamic developments made them particularly 
suitable for examining organizational learning and change processes. 
The selected cases do not claim statistical representativeness, but 
instead serve as analytically illustrative examples of how firms in 
different sectors experiment with, adapt to, and eventually integrate 
small vehicles into their operations.
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Tested vehicles

The aim in compiling the test fleet was to meet the requirements of 
the selected companies with the given financial resources of around 
€600 thousand, while at the same time allowing flexibility for changing 
operating conditions. Table 1 provides an overview of the 47 selected 
test vehicles within 5 categories (Long John, Long John with trailer, 
Heavy-duty cargo bike, LEV and Electric light-duty vehicle), including 
the number of different models and corresponding attributes (e.g., max. 

speed, dimensions, payload, and transport volume).

Results

While the implementation of our trial framework yielded a wide 
range of diverse results, this study focuses on novel insights derived from 
distinctive empirical observations and stylized cases of cargo bike and 
LEV integration and organizational learning (section 3.1). In addition, 
we demonstrate how the long-term nature of the framework enabled 

Fig. 2. Cumulative weekly mileage of tested vehicles by presented 5 case study companies, as well as relevant events impacting the course of the long-term trial.
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different modes of organizational commitment to fleet transformation in 
comparison to short-term trials (section 3.2).

Key insights of framework implementation

We begin our results by outlining general insights from all 42 
participating companies, highlighting shared usage patterns, challenges 
and adaption strategies. This provides an overview of how organizations 
with diverse backgrounds and objectives engaged with our trial frame
work. In the first subchapter (3.1.1), we describe and group the use of 
the test vehicles before focusing on the long-term observation of five 
company case studies (3.1.2).

Vehicle utilization and mileage trajectories
The companies participating in the long-term trial exhibited a range 

of expertise levels with regard to cargo bikes and LEV. Some were 
already acquainted with them, while for most of the other there was no 
previous experience with these types of vehicles. Also, their needs, use 
cases, and objectives differed. Consequently, the implementation pro
cesses varied in terms of how frequently and how long the vehicles were 
used, as well as how occurring challenges during the trial were 
addressed. These diverse usage trajectories highlight distinct restruc
turing patterns. Although all companies operated within the same trial 
framework, their engagement levels, internal dynamics, and adaptation 
strategies evolved in markedly different ways, which will be examined 
in more detail. Based on the collected empirical data, distinctive pat
terns of diverse usage biographies and implementation strategies were 
found to have emerged among the participating companies.

In general, frequency of use and cumulative mileage varies signifi
cantly across companies, ranging from a few hundred to around 8,000 
km. However, low cumulated mileage does not necessarily indicate 
unsuccessful usage. In fact, observations show that even if a vehicle is 
not used daily or does not cover a significant daily distance, it can still be 
considered as a “successful” usage by decision-makers and drivers alike. 
This is due to the specific operational needs it fulfills, such as integrating 
staff without driver’s license or replacing high-consumption vehicles for 
short trips.

Looking at the development of test vehicle mileage over time, three 
empirically observed utilization trajectories can be distinguished: We 
refer to these categories as jump-starters, ascendants, and heavy-users. The 
categories can be understood as descriptive labels for recurring imple
mentation trajectories, rather than normative or exhaustive classifica
tions, capturing differences in how organizations learn to integrate 
cargo bikes and LEVs into daily operations over time, shaped by initial 
organizational readiness, operational pressure, and adaptive capacity.

One usage type can be called jump-starters, i.e., companies that had 
ideal initial conditions for adopting cargo bikes and LEVs into their 
operations. These companies typically exhibit consistently high daily 
mileage starting from the beginning of the trial. Another group can be 
referred to as ascendants. Craft businesses can often be assigned to this 
type, requiring more time at the beginning to effectively integrate the 
new vehicles into their existing workflows. This may involve redefining 
routes, recruiting new personnel or convincing existing staff, or simply 
becoming familiar and comfortable with the new type of vehicle. 
Furthermore, weekly mileage values are more heterogeneous among 
craft businesses and service providers compared to logistics service 
providers. This reflects the more diverse range of use cases for cargo 
bikes in the non-logistics sector, as well as the lower cost pressure of 
having to fully utilize the vehicles. In contrast, tested cargo bikes and 
LEVs play a more prominent and consistent role among the participants 
from logistics branches, especially parcel delivery. All participating lo
gistics companies in the trial exhibit a relatively homogeneous usage 
pattern. Moreover, they not only use the vehicles more frequently, but 
also achieve partly higher mileage. Due to the high level of competition 
in the logistics sector, vehicles must demonstrate strong performance, 
even during the pilot phase, and are pushed to the limits of operational 
capacity. For this reason, logistic service provider can be seen as heavy- 
users.

Importantly, these trajectories do not merely reflect operational 
differences in mileage or frequency of use. They also indicate different 
modes and speeds of organizational learning, ranging from rapid sta
bilization under favorable initial conditions to gradual learning through 
experimentation and adjustment, as well as routinized high-intensity use 
under competitive pressure.

Long-term experimenting and learning: five company cases
To deepen our understanding of the operational and organizational 

processes involved in integrating cargo bikes and LEVs, we present five 
company case studies that reflect distinct implementation pathways 
observed during the 12-month trial. Each case represents a single firm, 
yet the challenges encountered, the strategies employed, and the 
learning processes that unfolded resonate with patterns frequently 
observed in comparable companies within the same sectoral context. 
The cases therefore offer singular narratives that simultaneously illus
trate typical sector-related constellations.

The extended observation period proved essential for uncovering 
how companies adjust their routines, experiment with vehicle allocation 
and task suitability, cope with setbacks, and recalibrate expectations 
over time. Unlike short-term pilots, the long-term design exposed firms 
to seasonality, changing workloads, staff turnover, and disruptive events 

Table 1 
Key parameters of the vehicle classes provided (photo credits: DLR).

Long John Long John 
þ trailer

Heavy-duty cargo bike Light Electric Vehicle (LEV) Electric light-duty vehicle

EU vehicle class Bicycle Bicycle Bicycle L6e/L7e N1
Typical model

Different models 4 1 7 3 4
No. of vehicles 15 2 19 6 5
Max. speed (km/h) 25* 25* 25* 40–70 85
Driving license none none none moped / car car
Market price (€) 6,000–8,000 10,000 6,000–24,000 17,000–21,000 15,000–30,000
Width (cm) 50–70 65 100–120 120–130 160
Length (cm) 240–280 550 270–340 230–330 360–470
Height (cm) 105–120 150 170–210 170–190 170–200
Transport volume (l) 185–260 1750 1,400–2,100 600–2,000 2,000–4,700
Max. payload (kg) 155–180 260 170–280 420–530 530–1,100

*Electrically assisted
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such as accidents or repairs (see Fig. 2). All these factors can strongly 
shape companies’ assessment of vehicle suitability. In some instances, 
cargo bikes opened opportunities, for example by enabling employees 
without a driving license to take on new tasks; in others, they triggered 
frustration and temporary withdrawal from the experiment.

The five cases cover a wide range of motivations (from conservative 
to progressive), organizational readiness levels, and operational roles for 
cargo bikes and LEV. They also illustrate different aspects of organiza
tional learning (cognitive, relational, and normative) which were acti
vated in response to both sector-typical constraints and firm-specific 
experiences emerging throughout the trial (McFadgen and Huitema, 
2017). In addition, the long-term design allows us to observe how or
ganizations navigate the tension between exploration and exploitation 
over time (March, 1991), moving from experimentation toward adop
tion or, in some cases, rejection. Table 2 provides an overview of the five 
case studies before they are presented individually.

Parcel logistics service provider. The parcel industry is a highly compet
itive, cost-driven sector that is also committed to growing sustainability 
goals. One company, an international parcel delivery service with an 
extensive network across multiple European countries, sought to 
enhance their cargo bike business model by trialing heavy-duty cargo 
bikes. During the trial, they utilized existing subcontractors and depot- 
based logistics. The cargo bikes were centrally loaded and then 
distributed throughout the city, with delivery routes specifically 
designed to optimize their use.

Throughout the test, the company encountered several challenges, 
including dissatisfaction with one subcontractor. This service provider, 
whose processes and personnel are optimized for Diesel vehicles, lacked 
experience with bicycle logistics, which revealed limits of established 
operational routines when applied to cargo bike delivery. Further issues 
were related to the cargo bike and recurring maintenance issues, such as 
frequent repairs and extended downtime (see Fig. 2, event 4). These 
operational hurdles provided insights, particularly given the highly 
competitive nature of the parcel delivery sector, where cost pressure is 
an omnipresent concern. Despite the challenges faced, the trial offered 
critical lessons helping the company’s future efforts in expanding cargo 
bike usage with their urban logistics network. Upon completion of the 
trial, the company identified several success factors that, although not 
fully realized during the test phase, emerged as highly relevant for 
subsequent implementation: restructuring of operations, adaptation to 
local traffic conditions, and the need for efficient and easy maintenance 
processes. Most importantly, however, was the newly established 
cooperation with a service provider specializing in bicycle logistics, a 
young company with around 30 cargo bike couriers, with which the 
company intends to expand the urban parcel logistics use case. At a 

normative level, the trial contributed to a reassessment of cargo bikes as 
a meaningful alternative to conventional delivery vans rather than 
merely a supplementary solution. At a relational level, it prompted the 
company to reconsider the existing subcontracting arrangement and to 
deliberately engage the specialized bicycle logistics provider.

Manufacturing industry (self-organized logistics). This manufacturer of 
frozen food products acts as shipper with in-house logistics planning. 
The factory is located at the outskirts of a large metropolitan area. A 
diverse set of customers (e.g., small kiosks, restaurants, but also super
market chains) is being served with the majority of locations within the 
metropolitan area, but also in the wider region. Their logistics system 
involves a diverse range of tours with tour weights adjusted for cargo 
bikes generally up to 200 kg. The company shows a strong commitment 
to environmental sustainability and is driven by ambitious management 
goals. There have been first experiments with cargo bikes and electric 
vans prior to the long-term trial.

During the test period, vehicle utilization varied significantly across 
the fleet. While some vehicles matched operational needs well and had 
suitable drivers, others experienced extended idle times due to me
chanical failures (see Fig. 2, event 1), which necessitated replacement. 
These failures were primarily caused by overloading or poorly planned 
routes. In another case, an employee resigned (event 2) due to lack of 
interest and acceptance issues, resulting in prolonged vehicle inactivity. 
This was successfully addressed by explicitly hiring a new employee 
through a job posting focused on cycling. Additionally, the company’s 
less-than-ideal location on the city outskirts results in long deadhead 
distances, sometimes up to 15 km, to reach customers. The feasibility of 
setting up a micro-depot was estimated and discussed. However, an 
implementation cannot be prioritized due to employer shortage and an 
ongoing construction project at another company location. As a result of 
the trial, the manufacturer decided not to integrate the tested vehicles 
into the company fleet, mainly due to their unreliability. Thanks to the 
long-term test, the company gained cognitive insights, revealing that 
operating on difficult road surfaces with the usual payload requires 
extremely robust vehicles. Therefore, new cargo bikes were acquired 
from a specialized provider that offer particularly durable models 
tailored to such conditions. These have been in permanent use ever 
since.

Replacement of water and heat meters (B2C service provider). This case 
represents a successful example of cargo bike integration in the service 
sector, based on a metering service company with less than 10 em
ployees located in an outskirt of a metropolitan area. Specialized in the 
replacement and installation of water and heat meters, the company 

Table 2 
Overview of selected case studies.

Logistics service provider Manufacturer (self- 
organized logistics)

Service provider (B2C) Service provider (B2B) Craft business 

Business sector Parcel logistics Manufacturer of frozen 
food product

Replacement of water/ 
heat meters

Facility management Plumbing and heating

Integration goal 
(ex-ante)

Conservative Progressive Progressive Conservative Conservative

Type of learning Normative, relational Mostly cognitive Cognitive, normative Cognitive, relational Cognitive
Challenges Cost pressure 

Existing contractor lacks 
know-how

Payload requirements 
Staff shortage

Minor vehicle downtimes Top-down decision is not initially 
implemented in middle management

Payload requirements 

Strategies Commissioning of a cargo 
bike specialist 
Restructuring of operations 

Purchase of heavy-duty 
cargo bikes 
Urban hub solution 
(discussed)

Vehicle allocation to bike- 
enthusiastic employees 
Recruiting of staff without 
license

Relocation of vehicles to a more 
suitable location 
Trialing in several departments 
Assignment of dedicated contact 
persons

Purchase of heavy-duty 
cargo bikes 
More flexibility for staff 
without license

Outcome after 
12 months

Clear advantages 
Expansion of business 
together with new contractor

Moderate advantages 
Cargo bikes remain niche 
solution

Clear advantages 
Replacement of 
conventional car

Clear advantages 
Generation of new business (that 
would not be economically viable 
using cars)

Clear advantages 
Replacement of 
conventional light 
truck
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traditionally relied on a fleet of conventional vehicles (owned cars and 
leased vans). Due to the standardized service, the time spent on site with 
customers is very homogeneous. Therefore, tour planning is relatively 
easily and done few weeks in advance. The initiative to test cargo bikes 
was launched top-down by the managing director. Despite his personal 
preference for large combustion engine vehicles, he adopted a pragmatic 
approach to improving operational efficiency. The company’s service 
structure with homogenous transported goods and predictable time 
windows provided ideal conditions for testing cargo bikes.

During the trial, two cargo bikes were deployed. One was equipped 
with an additional battery to recharge the vehicle, enhancing its range 
by around 25 km. The goal was to reduce mileage by ICE vehicles. 
Therefore, both bikes were used intensively, which led to a total mileage 
of around 3,000 km for each cargo bike. The heavy-duty bike acted as a 
full substitute on a one-to-one basis, while the Long John cargo bike 
partially replaced another vehicle. The cargo bikes proved effective in 
this context, offering key advantages such as flexible parking and the 
ability to assign tours to staff without a driver’s license. Because of an 
overall positive attitude towards new vehicle concepts and bicycle af
finity of the employees, the company responded positively to the new 
mode of transport from the beginning. The smooth and widely accepted 
implementation was primarily driven by the intrinsic motivation of the 
small team. Even technical issues, such as temporary downtime due to 
oil system and drivetrain damage see Fig. 2, event 7), did not hinder 
long-term usage. Quite the contrary, cargo bike usage resumed. 
Economically, the shift proved to be cost-neutral, with no major chal
lenges encountered. Given the positive outcomes, the company sees 
strong potential for further integration of cargo bikes into its fleet. 
Despite his personal preference for large combustion engine vehicles, 
the managing director ultimately adapted his approach and embraced 
the potential of cargo bikes, reflecting normative learning within the 
organization.

Facility management (B2B service provider). As a representative of a 
business-related service, a facility management company tested cargo 
bikes across multiple departments, including building cleaning, main
tenance, and green space maintenance. Traditionally reliant on leased 
vans and cars, the company initiated the shift from the top down, led by 
senior management. However, the transformation faced early challenges 
due to a conservative industry setting, low-skilled work environments, 
and a lack of middle-management engagement, resulting in suboptimal 
vehicle-task assignments of the cargo bikes. For example, seasonal 
changes like leaf collection required more volume than initially ex
pected, making some deployments less effective. In total, five cargo 
bikes (Long Johns and heavy-duty types) and one LEV were deployed 
across various use cases in total. Initial implementation faced setbacks 
due to charging issues and low usage. One cargo bike vehicle didn’t 
manage to ascend the ramp (see Fig. 2, event 3) therefore it was replaced 
by a different type of cargo bike, which experienced afterwards usage 
and consistent use. After reassigning the other vehicles and adjusting 
scenarios, usage increased steadily, with average daily distances of 4–6 
km and some bikes reaching over 1,600 km total.

Use cases were gradually restructured and responsibilities clarified 
during the trial. Departments with predominantly outdoor work were 
more successful in recruiting cargo bike users as employees are already 
used to the effects of the weather during their work. However, the 
limited range of the LEV conflicted with established practices, such as 
employees commuting home with the vehicle or transporting bulky 
green waste (see Fig. 2, event 5), which ultimately led to the discon
tinuation this vehicle. Over time, usage stabilized, and key benefits 
emerged: emissions-free operations, avoidance of van purchases, and 
greater flexibility in urban deployment. By the end of the test period, 
three cargo bikes out of six test vehicles were permanently integrated 
into the fleet. The company now sees cargo bikes as a viable and 
expandable part of its operations, with the pilot marking a meaningful 

step in its broader transformation.
In terms of organizational learning, the trial offered important 

cognitive insights, showing how employees respond to the introduction 
of cargo bikes, how resistance can be managed, and how alternative use 
cases can be explored to ensure adoption. At the same time, relational 
learning emerged as the company identified departmental “champions” 
and coordinators who could guide colleagues, facilitate usage, and help 
integrate cargo bikes into daily routines, reinforcing both acceptance 
and consistent application across departments.

Plumbing and heating services (craft business). Almost 80 % of craft 
businesses in Germany have fewer than 10 employees (Destatis, 2024), 
with a high degree of decision-making power allocated to the owner and 
a traditional reliance on conventional cars or light trucks for their 
business and also for employee commuting to their place of residence. 
This business sector proved to be one of the more challenging field for 
fleet transformation. Many companies participated in the trial, testing 
various types of cargo bikes and LEV. However, implementation, and in 
some cases even regular use, was difficult. Only few craft business 
managed to integrate these vehicles into their operations, and not all of 
them are planning to continue the transition. One of the successful trials 
in this business sector was conducted by a plumbing company that tested 
a heavy-duty cargo bike for pipe-cleaning tasks in an inner-city setting. 
Both the managing director and the driver were open-minded from the 
very beginning. Due to the high transport demands, the company 
carefully assessed its options, gaining valuable insights into the capa
bilities and limitations of the cargo bike. Ultimately the company 
identified a certain heavy-duty bike as the only suitable option, partic
ularly valuable for involving an employee without a driver’s license.

The trial still revealed clear limitations in payload and volume, but 
within its operational range, the bike proved practical and cost-effective 
for urban deployment. One factor that continues to cause concern is the 
lack of a nearby service and maintenance network. After rear-wheel 
damage occurred (see Fig. 2, event 6), the vehicle remained unused 
for an extended period due to delays in repair. Despite this, the company 
views the overall trial positively and now plans to acquire a similar 
heavy-duty model with greater payload capacity, informed by the 
cognitive learning gained through the trial.

Cross-case synthesis. Overall, the five cases illustrate how long-term 
trials make it possible to trace fleet transformation as an evolving pro
cess shaped by sectoral constraints, firm-specific issues, and repeated 
adaptation. Across cases, we observed how organizations identified 
context-specific challenges and developed responses through organiza
tional learning, for instance by refining recruitment and role allocation, 
reconfiguring external partnerships, or iteratively adjusting task/vehicle 
fit. Importantly, the trial revealed emergent transformation patterns in 
which initial expectations frequently diverged from actual outcomes 
once vehicles were exposed to routine operations and disruptive events. 
From an organizational learning perspective, the cases display different 
balances between exploration, understood as experimenting with new 
vehicle technologies and use cases, and exploitation, understood as the 
gradual stabilization and routinization of operational practices (March, 
1991). While some organizations rapidly stabilized cargo bike use under 
favorable initial conditions, others remained in prolonged exploratory 
phases or reverted to conventional vehicles following negative experi
ences. These dynamics underline the analytical value of long-term trial 
designs: they allow organizations to encounter disruptive events, revise 
routines, and reassess expectations beyond early feasibility impressions. 
These conditions are rarely observable in short-term pilots.

Modes of organizational commitment in long-term fleet transformation

This section explores how the long-term trial framework supported 
organizational learning processes that led companies to develop higher 
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levels of commitment to fleet transformation. It highlights three types of 
scenarios: fleet expansion, vehicle substitution, and prevention of new 
acquisitions, which are conceptualized not merely as descriptive out
comes but as stylized pathways of fleet restructuring. These scenarios 
are not intended as a typology of fleet strategies or system-level transi
tion mechanisms; rather, they serve as analytical learning pathways that 
reflect different levels of organizational commitment and increasing 
maturity of routines over time. In contrast to short-term trials, our 
framework enabled learning at a greater depth, providing companies 
with a structured environment to explore and reflect on alternative 
vehicle integration over an extended period. In practice, companies are 
often hesitant to invest in such restructuring due to unclear cost struc
tures, and the addition of a cargo bike as a supplementary vehicle is 
frequently not economically viable. Outside of a trial setting or even in a 
short-term trial, companies rarely have the opportunity to observe the 
long-term dynamics of integrating alternative vehicles into their fleet. 
Against this backdrop, the long-term trial provided a window of op
portunity to explore how the integration of a cargo bike or LEV as an 
additional fleet component affects overall fleet operations. By testing the 
configuration over time, companies reduced cost-related uncertainty 
and developed a more differentiated understanding of fleet-related costs 
and operational trade-offs.

The following sections describe each scenario in detail, showing how 
companies applied insights from the long-term trial to progressively 
restructure their fleets.

Scenario 1: expansion of the existing vehicle fleet
In this case, the company expands its capabilities by adding a cargo 

bike or LEV to its fleet, rather than replacing existing vehicles. This is the 
most common case of conversion, when this occurs on the company's 
own initiative or as part of short-term tests. The additional vehicle is 
used for smaller, local transport tasks that can be completed more effi
ciently and sustainably, while conventional vehicles remain in use for 
larger or more complex or higher payload or distance deliveries. While 
this strategy can lead to a measurable reduction in the mileage of con
ventional vehicles by shifting specific transport tasks to the more suit
able and environmentally friendly mode, this configuration is frequently 
identified as a less viable option due to higher costs. This scenario is 
frequently perceived as economically challenging because it increases 
fleet size and fixed cost exposure; therefore, it often remains an 
exploratory configuration rather than a long-term solution unless 
additional benefits or supporting conditions apply (e.g., subsidies, 
flexibility gains, soft advantages such as company image or employee 
health). However, Scenario 1 plays a crucial role as an exploratory 
phase: it allows companies to gain first-hand insights into operational 
practices, cost parameters, and vehicle suitability. This experience can 
create conditions that may enable a shift toward Scenarios 2 or 3, 
depending on context, readiness, and learning outcomes. These more 
advanced forms of fleet restructuring, including direct substitution 
(Scenario 2) and prevention of new conventional vehicle acquisitions 
(Scenario 3), will be presented in the following.

Scenario 2: direct substitution of a conventional vehicle
With this type, a cargo bike or LEV fully replaces a conventional 

vehicle in the fleet. This decision is typically based on an analysis of 
transport needs, usage patterns, and operational requirements. The ratio 
of cargo bikes or LEVs needed to replace one conventional vehicle de
pends on the vehicle class, delivery volume, and typical route charac
teristics. In the case of low-mileage passenger cars with limited transport 
requirements, a 1:1 substitution is often feasible. In contrast, replacing 
light commercial vehicles with higher transport demands may require 
multiple cargo bikes or LEVs to fully cover the same operational scope. 
This setup, however, allows for more targeted route planning and can 
improve delivery efficiency at the destination. Through the long-term 
trial, companies gained greater familiarity and confidence with the ve
hicles and gradually established routines for their use. Future 

replacement decisions are made with consideration of practical factors, 
such as remaining service life or maintenance schedules of existing 
conventional vehicles, rather than being abruptly discontinued. Over 
time, this process enabled companies to develop a more differentiated 
understanding of relevant cost factors, including maintenance, vehicle 
lifetime, and suitability. As a result, economic feasibility could be 
assessed more reliably, and in several cases, direct substitution emerged 
as a viable and informed option. In learning terms, Scenario 2 indicates a 
shift from exploratory testing toward stabilized, routinized deployment, 
supported by clearer role allocation, task/vehicle matching, and more 
informed cost-related assumptions.

Scenario 3: prevention of the purchase of a new conventional vehicle
In this third variant, a company that had planned to expand its fleet 

with an additional conventional vehicle decides instead to integrate a 
cargo bike or LEV. This shift occurs following an evaluation that reveals 
the cargo bike or LEV can adequately cover the additional transport 
tasks. Similar to Scenario 2, time and repeated engagement allowed 
companies to develop routines, reflect on operational practices, and 
consider strategic expansion, such as opening new business areas or 
taking on new customer assignments. Scenario 3 differs from the addi
tive logic of scenario 1, even if the resulting fleet composition appears 
similar. The key distinction lies in timing and organizational context: 
Scenario 3 unfolds at critical moments of fleet development or business 
expansion (e.g., entering new areas or service lines), when prior learning 
enables organizations to reassess planned trajectories and avoid adding 
a conventional vehicle. Through accumulated learning, companies were 
able to reconsider planned investments and prevent the acquisition of 
new conventional vehicles. This pathway reflects a higher level of 
organizational commitment, as prior experimentation and reflection 
reduced uncertainty and enabled cargo bikes or LEVs to be evaluated as 
strategic alternatives rather than merely supplementary options. Moving 
toward this scenario was not automatic and, in some cases, learning led 
to an informed decision not to proceed beyond exploratory use, i.e., 
returning to using conventional vehicles only. Scenario 3 required 
context-specific learning outcomes, organizational readiness, and a 
well-informed understanding of operational costs and trade-offs. By 
enabling companies to explore these alternatives over time, Scenario 3 
demonstrates the potential of cargo bikes and LEVs not only to com
plement existing fleets but also to serve as a sustainable alternative to 
new conventional vehicle investments, contributing to a long-term 
transformation of fleet composition.

Taken together, the three scenarios reflect different stages of orga
nizational learning and commitment in the integration of cargo bikes 
and LEVs into everyday operations. They did not necessarily unfold fully 
within individual companies during the trial but emerged as recurring 
patterns across participants, illustrating how learning outcomes 
informed post-trial fleet restructuring. Importantly, learning also 
involved reducing cost-related uncertainty and developing more 
differentiated assumptions about operational trade-offs and indirect 
expenses. From a process perspective, the scenarios illustrate how firms 
balance exploratory experimentation with the gradual stabilization and 
routinization of new practices, consistent with the exploration −
exploitation tension (March, 1991). While short-term trials often remain 
confined to additive experimentation (Scenario 1), the sustained 
engagement and reflective structure of the long-term trial enabled or
ganizations to consider more stabilized and commitment-intensive fleet 
configurations (Scenarios 2 and 3). However, progression was context- 
dependent and not automatic, underlining that learning expands deci
sion options rather than prescribing outcomes.

Discussion

In this section, we revisit our research questions and discuss how the 
findings advance current debates on fleet transformation by specifying 
how long-term trials enable organizational learning and routine change.
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Given our first research question, the study demonstrates that 
overcoming the limitations of short-term pilots requires a design that 
actively structures learning. We therefore conceptualize the framework 
as an organizational learning device that combines (i) integration of 
cargo bike and LEV use into day-to-day operations, (ii) micro-fleet 
segmentation to link vehicle capabilities to concrete operational pro
files, and (iii) iterative feedback loops and structured reflection that 
repeatedly connects observed performance to adaptations in routines, 
roles, and coordination, consistent with routine-based accounts of 
organizational change (Nelson and Winter, 1982; Knudsen, 2008; Rerup 
and Feldman, 2011). Conceptually, this design refers to the exploration 
and exploitation dynamic (March, 1991): the trial initially enables broad 
exploration of tasks, tour configurations, and staffing arrangements, 
while recurring feedback loops and consultation phases support the 
selective stabilization and routinization of practices. In doing so, the 
framework moves beyond a procedural tool by specifying how long-term 
experimentation can generate knowledge and therefore, but not neces
sarily, translate into organizational change under conditions of uncer
tainty and heterogeneous operational contexts (Shrestha et al., 2025) 
and in line with accounts of organizational inertia and path dependence 
(Cowan and Gunby, 1996; Schreyögg and Sydow, 2011). Notably, these 
insights correspond to and extend discussions on short- versus long-term 
trials in the broader literature by providing detailed empirical results 
from our conducted long-term trials.

In response to our second research question, the results underline 
that cargo bike and LEV integration is characterized by pronounced 
heterogeneity in both utilization trajectories and organizational adap
tation. Across the presented five cases, this heterogeneity becomes 
visible in recurring cross-case patterns of challenges and learning dy
namics. The descriptive categories of utilization trajectories highlight 
differences in initial readiness, operational pressure, and adaptive ca
pacity, but their analytical value lies in revealing different speeds and 
modes of learning rather than stable adopter “types.” Across sectors, 
barriers were not static; instead, they emerged and shifted as organi
zations moved from first trials to repeated execution, gradually devel
oping routines (Bogdanski et al., 2018; Knese et al., 2023). Recurring 
constraints, which align with process-oriented learning accounts 
emphasizing evolving knowledge, relations, and norms (McFadgen and 
Huitema, 2017), included cost pressure, subcontracting arrangements, 
varying levels of staff acceptance, concerns regarding vehicle robust
ness, and uneven access to maintenance and service networks. Early 
phases were often dominated by basic feasibility questions and initial 
acceptance, while later phases revealed constraints that only become 
salient under prolonged exposure, such as routinization challenges, 
maintenance-related interruptions, coordination bottlenecks, or the 
cumulative effects of disruptive events. The five case studies reinforce 
this temporal perspective by showing how cognitive learning (task 
vehicle fit and operational knowledge), relational learning (coordina
tion within departments and with external partners), and normative 
learning (strategic reframing of the vehicles’ role) functioned as typical 
learning responses to these challenges, unfolding in different combina
tions depending on sectoral context and internal dynamics. Importantly, 
the long-term perspective also makes visible that “low mileage” does not 
necessarily equal failure; in several contexts, selective and task-specific 
deployment was evaluated as successful because it addressed specific 
operational needs and stabilized a workable niche within existing ser
vice delivery.

Regarding the third and final research question, we show that the 
long-term trial framework influenced fleet transformation not primarily 
through deterministic economic optimization, but through learning- 
enabled reductions in uncertainty and the gradual maturation of rou
tines and organizational commitment. Notably, in our empirical context, 
the pathways associated with more substantial fleet transformation are 
closely tied to extended time horizons, as they depend on the accumu
lation of multiple forms of learning that are difficult to realize within 
short-term trials. The three scenarios (fleet expansion, direct 

substitution, and prevention of new conventional vehicle acquisitions) 
should therefore be interpreted as learning-based pathways that reflect 
increasing organizational commitment and routine maturity over time. 
This interpretation builds on the idea that sustained change depends on 
how new practices become routinized and stabilized through repeated 
enactment and learning (Nelson and Winter, 1982; McFadgen and 
Huitema, 2017). Scenario 1 typically functions as an exploratory 
configuration: organizations can test operational fit with limited im
mediate disruption to established fleets, but the additive nature often 
exposes coordination and resource trade-offs that trigger further 
learning. Scenario 2 reflects a stronger stabilization of routines, where 
organizations translate accumulated knowledge into replacement de
cisions aligned with operational requirements and maintenance re
alities. Scenario 3 represents the highest level of commitment observed, 
where accumulated learning enables organizations to treat cargo bikes 
or LEVs as credible strategic alternatives at moments of operational 
growth (e.g., entering new areas or expanding service portfolios), 
thereby preventing planned conventional vehicle acquisitions. Impor
tantly, the framework does not imply that learning automatically leads 
to Scenario 3. Rather, it specifies conditions under which sustained 
experimentation and reflection can enable organizations to proceed 
from exploration toward routinized integration and more consequential 
restructuring choices.

In sum, beyond practical insights into fleet transformation, the long- 
term trial framework offers clear value as a distinctive methodological 
approach for research by operationalizing long-term trials as an orga
nizational learning device, extending arguments on experimentation 
and learning under uncertainty in organizational settings (Pisano, 2001; 
Müür et al., 2020; Müür and Karo, 2025). Compared to short-term pilots, 
the extended duration enables the observation of non-linear imple
mentation trajectories, the emergence and coping with disruptive 
events, and the gradual stabilization of routines, thereby providing 
richer evidence on cognitive, relational, and normative learning pro
cesses as well as on the exploration–exploitation tension in real-world 
fleet integration. The study yields design principles for trial schemes 
and analytically grounded insights that can inform intermediaries such 
as policy-makers, industry associations, and mobility service providers. 
At the same time, long-term trials are resource-intensive. Both re
searchers and participating companies invest substantial effort in 
preparation and ongoing coordination (e.g., understanding workflows, 
matching vehicles to use cases, and maintaining reflective feedback 
loops). This raises the risk that early discontinuation or implementation 
breakdowns result in disproportionate effort relative to outcomes. 
Moreover, maintaining engagement over twelve months is challenging. 
Participation in tracking and dialogue may decline over time, and 
organizational dynamics can remain partially opaque due to limited 
access, confidentiality constraints, or shifting strategic priorities. Long- 
term engagement also increases the likelihood of selection effects, as 
firms willing to participate may be more innovation-oriented than the 
broader population.

From a conceptual perspective, the identified trajectories can be 
interpreted as process-oriented patterns of organizational learning and 
adaptation, illustrating that the integration of cargo bikes and LEVs is 
neither linear nor uniform, but contingent on sectoral context, organi
zational structure, and exposure to operational constraints. These pat
terns also relate to empirically observed groups of utilization patterns 
(“jump starters”, “ascendants”, and “heavy users”), highlighting het
erogeneous speeds and modes of learning across organizations. To avoid 
reifying these labels as firm types, we use them as descriptive heuristics 
for contrasting learning speeds and utilization dynamics under different 
operational conditions.

From a broader transition perspective, these findings highlight that 
organizational learning in fleet transformation is situated and proces
sual, shaped by organizational routines as well as technology-specific 
and institutional contexts. Accordingly, the scope of our empirical in
sights is bounded by the focus on cargo bikes and light electric vehicles 
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and by the German regulatory and market environment. While the 
conceptual framing of long-term trials as organizational learning devices 
appears transferable, the learning dynamics and restructuring pathways 
identified here should be understood as analytically illustrative rather 
than universally generalizable. This underscores the need for further 
empirical research that applies and adapts the framework across 
different technologies, sectors, and national contexts and examines how 
firm-level learning processes interact with broader socio-technical 
transition dynamics beyond the organizational level, which would 
require additional designs linking firm-level learning to system-level 
transition processes (Geels, 2002; Geels et al., 2018).

Conclusion

This study addressed the limitations of short-term pilots by devel
oping and implementing a 12-month trial framework for cargo bike and 
light electric vehicle integration across 42 companies in Germany. 
Conceptually, we frame the framework as an organizational learning 
device that structures how experimentation generates knowledge. These 
learning outcomes can translate into organizational change through 
iterative feedback loops, collective reflection, and the gradual stabili
zation of routines, making the exploration–exploitation tension 
observable in real-world fleet transformation settings (March, 1991).

Empirically, the findings show that implementation pathways are 
heterogeneous, non-linear, and time-dependent. Utilization trajectories 
and five company cases illustrate how barriers and enabling conditions 
evolve over time and how learning processes shape whether experi
mentation translates into sustained practice, context-sensitive scaling, 
or informed discontinuation. Building on this, we conceptualize fleet 
expansion, direct substitution, and prevention of new conventional 
vehicle acquisitions as learning-based pathways that reflect increasing 
organizational commitment and routine maturity, rather than firm ty
pologies or system-level transition mechanisms.

For trial design and policy, our results suggest that long-term trials 
should not be evaluated solely through short-term utilization metrics or 
immediate adoption decisions. Their distinctive value lies in enabling 
structured learning under operational uncertainty, supporting routine 
adaptation, and surfacing trade-offs that remain latent in shorter pilots, 

even when adoption does not occur. At the same time, the findings are 
bounded by the technological focus and the German regulatory and 
market context, and by the resource intensity and engagement re
quirements of long-term trials.

As discussed, future research should test the framework in other 
national contexts and vehicle domains in order to validate and poten
tially extend the observations presented here. In this vein, further 
studies should also examine how organizational learning trajectories 
interact with broader socio-technical transition dynamics beyond the 
firm level, including regime- and landscape-level processes and their 
interactions (Geels et al., 2018). From a practice-oriented perspective, 
future research could translate and stylize the empirical insights to 
lower entry barriers and support uptake by developing a self-assessment 
tool that complements the framework as a scoping instrument, helping 
firms formulate testable hypotheses for long-term trials and align ex
pectations with implementation requirements.
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Appendix A 

Table A1 
Participants of long-term trial.

Main category Business sector Municipality size Case study

Logistics service provider Green logistics >1million ​
Green logistics >1million ​
Express deliveries for retail client >1million ​
Parcel logistics 100,00–500,000 x
B2B courier logistics 500,000-1million ​
B2B courier logistics 500,000-1million ​

Manufacturer / shipper (self-organized logistics) Manufacturing industry (frozen product) >1million x
Manufacturing industry (beverage) 100,00–500,000 ​
Grocery store chain (home delivery) 100,00–500,000 ​
Grocery store chain (home delivery) <10,000 ​

Service provider 
(B2C) 

Replacement of water/heat meters >1million x
Funeral services >1million ​
Sustainable heating solutions >1million ​
Tree care 500,000-1million ​
Tree care >1million ​
Replacement of water/electricity meters 100,00–500,000 ​

Service provider 
(B2B)  

Facility management >1million x
Illuminated advertising >1million ​
Commercial cleaning 500,000-1million ​
Telecommunications infrastructure 500,000-1million ​
Commercial cleaning 500,000-1million ​

(continued on next page)
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Table A1 (continued )

Main category Business sector Municipality size Case study

Event production 500,000-1million ​
Facility management 100,00–500,000 ​
Interior finishing 50,000–100,000 ​

Craft business Drainage and sewerage >1million ​
Plumbing and heating 500,000-1million x
Metal construction 500,000-1million ​
Carpentry 500,000-1million ​
Carpentry 500,000-1million ​
Painting 500,000-1million ​
Electrician 100,00–500,000 ​
Carpentry 50,000–100,000 ​
Metal construction 10,000–50,000 ​

Public organization Waste management >1million ​
Municipal energy supplier >1million ​
Healthcare authority 500,000-1million ​
Municipal energy supplier 50,000–100,000 ​
Municipal administration 10,000–50,000 ​
Municipal administration / bike rental scheme 10,000–50,000 ​

Other  Art institute >1million ​
Pharmacists' association >1million ​
Restaurant >1million ​

Data availability

The authors do not have permission to share data.
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Gruber, J., Peters, B., 2023. Lastenräder - ein Baustein beim Umbau kommunaler Flotten. 
KommunalTechnik (2/2023).

Haug, C., Huitema, D., Wenzler, I., 2011. Learning through games? Evaluating the 
learning effect of a policy exercise on European climate policy. Technol. Forecast. 
Soc. Chang. 78 (6), 968–981. https://doi.org/10.1016/j.techfore.2010.12.001.

Kin, B., Verlinde, S., van Lier, T., Macharis, C., 2016. Is there life after subsidy for an 
urban consolidation centre? An investigation of the total costs and benefits of a 
privately-initiated concept. Transp. Res. Procedia 12, 357–369. https://doi.org/ 
10.1016/j.trpro.2016.02.072.

Kivimaa, P., Rogge, K.S., 2022. Interplay of policy experimentation and institutional 
change in sustainability transitions: the case of mobility as a service in Finland. Res. 
Policy 51 (1), 104412. https://doi.org/10.1016/j.respol.2021.104412.

Knese, D., Fassnacht, L., Künbet, S., Henninger, S., Mashayekhy Fard, Y., 2023. 
DiMoG–Digitale Schnittstelle zur Förderung klimafreundlicher Mobilitätskonzepte 
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