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Abstract
As managerial and academic interest in sustainable development grows, organisations face
new challenges in implementing feasible solutions to address environmental, financial, and social
concerns. For distribution chains, ‘last-mile’ solutions have been devised by academics and
practitioners alike to address sustainability in logistics systems. This paper, through the perspectives
of multiple stakeholders within last-mile logistics ecosystems, seeks to explore tensions that are
intrinsically paradoxical and responses to them that could potentially lead to sustainable solutions in
the last mile of logistics chains. This study affirms paradox theory as a valid lens through which to
view interorganisational collaborations and elucidates the most predominant drivers toward vicious
cycles which create barriers to long-term sustainability in last-mile logistics ecosystems.

1. Introduction
1.1 Collaborative Sustainability Efforts in Supply Chain Logistics
Developments in new technology and a growing pool of academic literature point to
sustainability as an increasingly pertinent goal for organisations. Corporate sustainability has grown to
encapsulate societal goals such as ecological protection, social equity, and economic development,
which parallel traditional goals of profitability and long-term growth (Wilson, 2003; Zhang et al.,
2017). This model of sustainable development has been widely referred to as the triple bottom line
(Gimenez et al., 2012; Kleindorfer et al., 2009). However, many key actors in organisations find
meeting and consistently pursuing sustainable development goals along the triple bottom line
challenging as a result of prevailing tensions (Chapardar, 2016). These tensions stem from the need to
simultaneously address objectives that may be conflicting in nature, such as pursuing ecological
sustainability whilst retaining profitability. Addressing this conundrum, mathematical models have
been devised along the triple bottom line model to provide insights to managers on how to incorporate
environmental, social, and economic sustainability into their business models (Mota et al., 2014).
Aiming toward sustainability efforts while being evaluated by organisational and public stakeholders
results in a high degree of complexity when making decisions (Ozanne et al. 2016). This study
addresses this decision-making while taking a paradox perspective as per Smith and Lewis’s (2011)
Dynamic Equilibrium Model to explore the balance between tensions and how key actors respond to
them, by considering two last-mile logistics living labs in the Netherlands and the United Kingdom.
Given the nature of last-mile logistics ecosystems - both in terms of managing sustainability
challenges and the differences in goals among a plurality of key actors - these collaborations, tensions,
and responses lend themselves to being explored through a paradox lens (Smith and Lewis, 2011).
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An area in which organisations have examined their sustainability efforts is in supply chain
logistics. Various stakeholders in supply chains have addressed sustainability concerns through
collaborations in last-mile logistics environments. In essence, last-mile logistics ecosystems involve a
variety of stakeholders (i.e., suppliers, customers, activists, and local governmental bodies) who
collaborate in the final leg of the supply chain wherein the product is delivered to its end-user
(Harrington et al., 2016; Linton et al., 2007). The intent of this collaboration is to address
sustainability challenges that result from transportation activities through a combination of efficient
supply chain management and organisational design (Harrington et al., 2016). In terms of triple
bottom line sustainability, transportation activities can have economic impacts such as traffic
congestion, barriers to mobility, and increased delivery costs (Korzhenevych et al., 2014). Carbon
emissions and noise pollution from heavy and inefficient traffic flows also impose negative
environmental and social impacts (Korzhenevych et al., 2014; Ranieri et al., 2018). As a way to
reduce these external costs, collaborators in a last-mile logistics ecosystem could elect to utilise only
electric vehicles for final deliveries, often positioned as a viable solution to reducing air pollution
related to urban freight transportation (Taefi et al., 2016). However, the decision to acquire electric
vehicles could result in increased costs, ultimately affecting profitability. In this illustration, a tension
exists between employing electric vehicles for environmental considerations while maintaining a
sustainably viable cost structure.
Within the arena of supply chain management, the last mile, i.e., delivering finished products
to the final customer, is considered to be “the most expensive, least efficient, and most polluting
sections of the entire logistics chain” (Macharis and Melo, 2011). Therefore, analysing how actors in
the last mile strive toward sustainable development goals allows for an aggregate view of the
product’s impact from raw material extraction to end-user (Linton et al., 2007). The collaboration
process in these ecosystems, including goal formulation, may involve several internal and external
stakeholders: firms, non-governmental organisations, local governments, customers, and research
institutes (Linton et al., 2007), with the cooperation between these actors being paramount for the
realization of sustainable development goals in the supply chain (Chen et al., 2017). Given a wide
variety of potentially conflicting goals - either between internal and external stakeholders or working
toward triple bottom line goals in last-mile logistics collaborations - balancing tensions on a continual
basis is vital in achieving sustainability. For example, while last-mile logistics solutions have been
initiated and targeted at reducing externalities, local governments have aimed to reduce emissions in
more than 260 low-emissions zones in cities across 12 EU member states (Transport & Environment,
2018). In August of 2020, Bristol City Council in the United Kingdom announced their intentions to
implement “Clean Air Zones” which enforce restrictions such as bans on diesel vehicles in the city
centre in an attempt to encourage the use of more environmentally conscious transportation options
3

(Bristol.gov.uk., 2020; Gogarty, C., 2020). These regulations are aimed at decreasing emission in
urban centres, but freight companies are required to comply while simultaneously uncovering avenues
to maintain an acceptable degree of profitability. In fact, freight companies have already been
observed violating these regulations (Gogarty, C., 2020). Thus, the difference between the local
council’s goal of lowering emissions in the city centre, and the freight company’s profit objectives
exhibit a paradox to be managed.
Figure 1: Bristol City Council Proposed Clean Air Zones

source: Bristol City Council (Bristol.gov.uk)

1.2 Paradoxes, Tensions, and Responses
Using a paradox perspective, the intricacies of the alignment and orchestration processes can
be explored more holistically. Although alignment and orchestration of sustainable goals have been
viewed through a multi-stakeholder perspective (Harrington et al., 2016; Katsela & Browne, 2019),
exploring which paradoxical tensions materialize, and the subsequent managerial responses can
illuminate how to confront sustainability tensions more efficiently in last-mile logistics ecosystems.
Moreover, corporate sustainability requires recognizing various actors, many of whose goals are in
direct conflict to that of the firms’ and whose logics may contradict that of managers (Maon et al.
2008; Hahn et al., 2015). Applied to sustainable logistics, wherein goals and orchestration efforts
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often conflict, a paradox perspective can advance the understanding of these tensions as a continual
and persistent issue that key stakeholders experience and manage.
This study focuses on describing tensions in last-mile logistics ecosystems from a paradox
lens, according to Smith and Lewis’s (2011) Dynamic Equilibrium Model of Organizing, and how
various partners in the collaboration respond to the tensions found. Exploring these tensions from a
paradox lens and the subsequent responses is practically relevant for field practitioners, as it provides
insight into a complex business ecosystem focused on a plurality of goals. Given that this is an
emerging phenomenon that has not been widely tested, particularly within the context of sustainability
logistics, an in-depth exploratory approach is appropriate (Linton et al., 2007). Furthermore, theory
based on paradoxical tensions, latent drivers for competition and cooperation in logistics
environments, and perspectives on sustainability governance and management are tested and refined.
Overall, the goal for this research is to explore how key stakeholders deal with paradoxical
tensions and their responses to these tensions in urban last-mile logistics ecosystems via a
phenomenological lens. The question that will be answered in light of this research are: How do
actors in last-mile logistics ecosystems deal with tensions they encounter?

2. Theoretical Background
The point of departure in terms of theoretical considerations is paradox theory, utilising this
lens to explore the underlying tensions in last-mile logistics ecosystems and how key actors
experience and respond to them. Last-mile logistics ecosystems have been examined in existing
literature via a diverse set of theoretical foundations including institutional theory, game theory, and
contingency theory (Jennings and Zandbergen 1995; Olsson et al. 2019). Game theory, for example, is
utilised by Allen et al. (2017) to address the fair distribution of captured value from collaborations in a
last-mile logistics ecosystem. However, Allen et al. (2017) conclude their discussion that cooperative
game theory may not reflect operational reality in that calculations of fair value distribution for
stakeholders fluctuates as a result of the dynamic nature of parcel distribution. Cristillo et al. (2018)
employ a contingency theory lens to examine the performance of crowdsourced logistics efforts in the
last mile of delivery. Insights gleaned from this study highlight the moderating effects that
coalignment and the organisation’s environment have on performance (Cristillo et al.,2018). While
contingency theory offers a perspective on persisting organisational tensions, especially when
discussing the alignment of goals and fit between the external and internal environments, it still
assumes that alignment necessarily engenders organisational efficacy (Smith and Lewis, 2011). This
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chapter details the theoretical background of this study by first describing theoretical
conceptualisations of sustainability. Thereafter, paradox theory including the Dynamic Equilibrium
Model of Organizing (Smith and Lewis, 2011) is detailed.

2.1 Paradoxes and Sustainability
Paradox theory offers a unique and promising lens through which tensions related to
stakeholders’ experiences and responses in last-mile logistics ecosystems can be explored. Paradoxes,
in this case, are defined as interrelated yet contradictory elements that exist simultaneously and persist
over time (Smith and Lewis, 2011). Characteristic of these elements are the underlying tensions that
are rational when isolated, yet contradictory when juxtaposed such as tensions that can arise when
making steps toward reducing an organisation’s ecological footprint while simultaneously focusing on
a leaner cost model (Ozanne et al., 2016). Additionally, these tensions require response strategies that
address both paradoxical elements simultaneously (Smith and Lewis, 2011). This means that if an
actor’s goal is to formulate a low-cost transportation model, reducing carbon emissions must be
simultaneously pursued, as opposed to viewed as a trade-off.
Sustainable development, in accordance with a triple bottom line framework, is defined as an
integration of social, economic, and environmental goals (Gimenez et al., 2012; Kleindorfer et al.,
2009). The complexity inherent in pursuing these three overarching goals means that achieving
sustainable development creates tensions that cannot simply be resolved but must be accepted as
continual paradoxical pressures (Ozanne et al., 2016; Smith and Lewis, 2011). This complexity
persists since strategic responses required to address social, economic, and environmental goals are
interrelated, yet often contradictory to one another, requiring a response strategy that embraces these
three elements simultaneously (Ozanne et al., 2016). For example, strategy formulation for a
stakeholder in a last-mile logistics environment may be aimed at environmental protection and
economic competitiveness using electric vehicles for final customer delivery. However, the higher
cost of employing electric vehicles may jeopardize the competitive positioning of a freight company.
Therefore, a paradox perspective is positioned to address sustainable development since it allows for
the exploration of the triple bottom line sustainability model as an inherently cohesive whole
consisting of conflicting fragments (Ozanne et al., 2016).
Utilising a paradox lens also forgoes the need for actors to assess the opportunity cost of
prioritizing ecological, social, and economic goals over another. This trade-off approach has garnered
criticism given its view of sustainability goals as a zero-sum game (Hahn et al., 2015; Ozanne et al.
2016). Moreover, in last-mile logistics ecosystems ignoring the holistic nature of sustainability
6

concepts and stipulating that trade-offs are a necessity ignores the need for collaboration among
stakeholders. Instead, the goals which make up the triple bottom line can be considered as
paradoxical, simultaneously overlapping whilst in direct conflict. A common theme in triple bottom
line sustainability literature is that the mitigation of certain environmental impacts may also impose
economic and socio-political impacts (Starik and Rands, 1995). Therefore, looking at paradoxical
tensions in reaching sustainability goals allows for a more nuanced approach in terms of theory on
sustainability and the complex response strategies required of stakeholders.

2.2 Paradox Theory
Smith and Lewis (2011) propose a dynamic equilibrium based on paradox theory as an
alternative to contingency approaches and conceptualise paradoxes as a construction of underlying
tensions. As an alternative to contingency theory, a paradox perspective argues that long-term
sustainability is reliant on continuous efforts to accept and meet conflicting demands simultaneously
(Smith and Lewis, 2011). In contrast to contingency theory, rather than explaining drivers in the
choice between exploration and exploitation, for example, paradox theory is equipped to explore how
organisations attend to both of these demands. Additionally, a paradox lens allows for the exploration
of the nature of the tension between conflicting demands.
Utilising a paradox view also allows for more nuanced perspectives by framing these
underlying tensions as elements which coexist whilst also contradicting one another (Smith and
Lewis, 2011), tensions which have been notably characteristic when considering sustainability
concerns (Chapardar, 2016). It is proposed by Smith and Lewis (2011) that paradoxical tensions exist
as latent concepts which persist as a result of organisational complexity and the need to adapt to
situational factors. These latent tensions are rendered salient as a result of two broad categories of
factors: environmental factors and actors’ paradoxical cognition (Smith and Lewis, 2011). The
environmental factors outlined are goal plurality, organisational change, and resource scarcity. To
illustrate, the complexity of organisational goals exists in an organisation as a latent tension. This
tension is rendered salient to key actors when managing strategies to achieve these goals.
(Jarzabkowski et al., 2013). As organisations struggle to align their strategies to meet paradoxical
goals, conflicting demands require actors to embrace interrelated and contradictory elements
simultaneously. Performing tasks aimed at accomplishing competing goals may also be due to
differences in values or views of failure or success (Jazabkowski et al., 2013). Individuals can also
struggle to attend to conflicting demands in their individual roles on a micro level in inconsistent
tasks.
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According to Smith and Lewis (2011), once these latent tensions become salient under
environmental conditions, response strategies require addressing this tension by first accepting the
paradoxical tension and simultaneously embracing conflicting elements. In addition to exploring
which tensions key actors experience, how they manage their responses is also indicative of how the
tension can be dealt with in a sustainable manner and on a continual basis.
How managers respond to these salient tensions within this cycle is viewed as a key driver in
resolving a paradox in a manner which leads to a virtuous cycle and thereby sustainability in the long
run (Ozanne et al. 2016). When underlying paradoxes are managed poorly or conflicts exacerbated,
this may result in a vicious cycle. For example, if one stakeholder’s interest is ignored in favour of
another actor's, a vicious cycle may occur, compounding the negative effects of an existing tension. In
last-mile logistics, access restrictions to city centres as a result of local ordinances could cause
delivery routes to be longer than necessary. This would increase emissions in other zones while
delaying delivery times (Allen et al., 2017). This ultimately exacerbates the issue in the long run. A
response which properly attends to the paradox and incorporates the need to meet delivery times
whilst lowering emissions simultaneously, on the other hand, could lead to a virtuous cycle (Smith
and Lewis, 2011).
Further, Smith and Lewis (2011) propose drivers of vicious and virtuous cycles once
paradoxical tensions are rendered salient. Vicious cycles, they posit, originate in defensive positioning
and emotional angst when facing contradictions. In these responses, actors signal distrust by
overemphasizing controls while committing to a singularly focused short-term goal. Virtuous cycles,
by contrast, are characterized by responses which accept the nature of the paradox. Acceptance may
also warrant capitalizing on creative and collaborative opportunities (Beech et al., 2004). In these
cycles, adopting a paradoxical mindset has been found to open discussions, nurture emotional
equanimity in decision-making, and enable actors to productively pursue their goals (Smith and
Lewis, 2011). In terms of attaining sustainability, a dynamic equilibrium approach: (1) enables
creativity and organisational learning, (2) fosters resilience and flexibility, and (3) unleashes human
potential (Smith and Lewis, 2011). Responses which attend to paradoxical demands can result in
virtuous cycles, building on competencies and resulting in a more proactive and sustainable
organisation (Tsoukas and Cunha, 2017). Smith and Lewis’s (2011) Dynamic Model of Organizing is
visualised below wherein virtuous cycles are viewed as paths to embracing paradoxical tensions and
therefore, lead to potential sustainable solutions.
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Figure 2: Dynamic Equilibrium Model of Organizing

Source: adapted from Smith and Lewis (2011)

2.3 Paradoxical Tensions Typology
Smith and Lewis (2011) propose four categories of organisational paradoxical tensions that
are intrinsic to alignment and orchestration: belonging, performing, organizing, and learning. Given
the symbiotic nature of actors in last-mile logistics ecosystems, these tensions are particularly
relevant. It’s also posited that, over time as managers move from defensive positions attempting to
subvert paradoxes to accepting paradoxes and embedding them into organisational responses, these
tensions coevolve with one another (Jazabkowski et al., 2013).

2.3.1 Belonging Tensions
Belonging tensions manifest when the individual actors converge and/or diverge from the
identity of the collective of which they are a part (Smith and Lewis, 2011). In a last-mile logistics
collaboration, this tension refers to preserving the individual organisational identity while
simultaneously contributing to the collective identity of the ecosystem. Belonging tensions are
reflected in the organisational culture, values, roles, and group membership (Smith and Lewis, 2011;
Ozanne et al. 2016). Glynn (2000), for example, illustrates that conflicting organisational identities
result in opposing responses to conflict resolution and, by extension, creates differing views on how
organisational resources should be allocated. These paradoxes engage actors' defenses, thereby
exacerbating the conflict (Lewis, 2000). By examining stakeholder’s perceptions of their identity
within the collaboration as well as their grouping of other internal and external stakeholders and how
they assess the differences in values, indicators toward belonging paradoxes can be gleaned.

9

2.3.2 Performing Tensions

Performing tensions come from the plurality of stakeholders’ goals and strategies (Smith and
Lewis, 2011; Ozanne et al. 2016). The nature of these goals is also relevant. For sustainability
purposes, for example, economic and environmental goals can be quantitatively measured where
social goals are subjective (Ozanne et al. 2016). Exploring key actors’ goals and how they balance
them with the goals of other stakeholders can uncover potential performing tensions.

2.3.3 Organising Tensions

Organising tensions can be seen as the tension between competition and cooperation or trying
to attain stability in a flexible system. This can also be categorised as ‘coopetition’ or the need to
simultaneously collaborate and compete with one another (Bengtsson & Kock, 2000). Organising
tensions can also manifest as a result of conflicting processes, designs, or structures and are often
most obvious during periods of organisation change or realignment (Ozanne et al. 2016; Jazabkowski
et al., 2013). Organising, in this sense, also means a continual process of managing forces that affect
trust and commitment while simultaneously maintaining structure and efficiency (Lewis, 2000). In
logistics ecosystems, organising tensions can be observed through examining how stakeholders
balance the need for efficiency with the need to adapt either for sustainability purposes or to the goals
of other actors.

2.3.3 Learning Tensions

Learning tensions relate to pressures that exist between exploring new possibilities and
exploiting previous knowledge by building on it (Smith and Lewis, 2011). Holding on to exploiting
core competencies can hinder an organisation’s ability to innovate (Ozanne et al., 2016). More so than
the other three types of tensions, learning tensions account for a time factor. Therefore, knowing what
actors have learned in the past and how those lessons have been applied to core competencies can
highlight how new capacities develop over time. Tensions can arise, for example, when actors assume
that innovation is unnecessary in the face of a dynamic change (Lewis, 2000).
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2.3.4 Coopetition in Collaborative Ecosystems

Given the increasing amount of collaborative projects in which organisations are engaging, be
they last-mile logistics ecosystems, joint ventures, or learning alliances, simultaneously pursuing
cooperative and competitive strategies is definitively paradoxical and creates tensions (Anderson,
1990; Khanna et al. 1998). Coopetition, as a construct, is inherently contradictory, consisting of two
directly opposing yet interlocking logics. However, the acceptance of this dyadic and paradoxical
emergent relationship should be emphasized in the establishment of a coopetitive relationship
(Bengtsson & Kock, 2000). This view forgoes the traditional view of competition as a pejorative term
relating to conflicting goals and actions between rivals. Instead viewing competition and cooperation
as diametrically opposed forces that can coexist and even complement one another and contribute to a
competitive advantage lends itself well to viewing organisational relationships through the lens of
paradox theory. In a traditional sense, competition is viewed as an externalized conflict, however, in
more tightly knit networks, in this case last-mile logistics ecosystems, the opposing logics of
interaction are more pronounced in goal setting and orchestration processes (Bengtsson & Kock,
2000). This can be attributed to a plurality of actors pursuing a multitude of goals (Soh et al., 2019;
Jarzabkowski et al., 2013). Simultaneously pursuing all stakeholder views and goals can cause these
paradoxical tensions.
Systematizing competitive and cooperative elements specifically in logistics systems, Kozina
and Pieczonka (2017) identify seven structural determinants each of which facilitate a dichotomous
dimension of cooperation and competition. These determinants are as follows: objectives, tasks and
functions, grouping of items, functional dependencies, hierarchical dependencies, decision-making
powers, and formalization of activities. Each of these seven structural determinants can be identified
within the logistics system as contributing to conflict or concord. For example, objectives can be
formulated in alignment or goals can diverge creating incompatibilities between goal formulation and
orchestration (Kozina and Pieczonka, 2017). The coexistence and paradoxical implications of these
tensions can fall into these four categories and require recognition managerial action.

3 Methodology
3.1 Research Design
Seeking to explore the paradoxical tensions that key actors in last-mile logistics collaborations
experience and respond to, this research has been conducted by means of an exploratory qualitative
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multiple case study (Langley and Abdullah, 2011; Yin, 2003). Examining data from a
phenomenological viewpoint best suits the exploratory nature and scope of this research. A case study,
as defined by Myers (2013) utilizes empirical evidence from documents and interviews from multiple
organisations where the phenomena is studied in context. A multiple case study design allows for
exploring paradoxical tensions as nested in these two last-mile logistics environments (Yin 2003). A
qualitative research approach is most appropriate for this study given the practical context of
sustainability in last-mile logistics as well as the experiences of stakeholders in the two living labs
(Myers, 2013).
This exploratory study takes an inductive approach following the Gioia methodology while
using sentizing concepts derived from paradox theory literature (Gioia et al., 2012). Theoretical
constructs from Lewis and Smith’s (2011) Dynamic Equilibrium Model of Organizing such as the
four-tension typology and two cycles are used as aggregate dimensions that are extracted from the
open coding process. These theoretical concepts are ultimately used to abstract first order concepts,
therefore allowing the constructs to emerge from the empirical data. The emphasis on exploring
paradox theory concepts within the context of last-mile logistics living labs is also well-suited to this
style of inductive research (Langley and Abdullah, 2011).
A multiple case study design also allows for a robust exploration of emerging concepts given
the richness of the case data as well as a broader exploration of the research question (Eisenhardt,
1989). This research design allows for an explorative elaboration of constructs emphasizing
higher-order themes and conceptual development whilst accounting for the rich nature of gathered
data (Langley and Abdallah, 2011; Eisenhardt, 1989; Myers, 2013; Gioia et al., 2012.) The
epistemological foundations are, therefore, most prevalent in the actors’ interpretations and
understandings of organisational tensions and their successive actions. Emergent generalizable
patterns from the various cases can also be used to explore vicious and virtuous cycles in managing a
paradoxical tension.
The cases involved in this study are two last-mile logistics living labs, one operating in the
Netherlands and the other in the United Kingdom. Data was collected in interviews with relevant
stakeholders participating in these living labs. The Heyendaal case in the Netherlands is a last-mile
logistics collaboration which utilises a city and campus hub where goods are bundled and
subsequently delivered via zero-emissions vehicles to a university campus, a university of applied
sciences campus, and a university hospital. Relevant stakeholders in the Heyendaal living lab are the
two university campuses, the university hospital, the city and campus hub organisations, the local
municipality, and suppliers.
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Figure 3: Heyendaal Living Lab Flowchart

Figure 4: Proposed Zero Emissions Zones in Nijmegen

Source: insight collected from interviews

The living lab in the United Kingdom is the Bristol-Bath Freight Consolidation Centre
(BBFCC) which serves participating retailers and suppliers in both the Bath and Bristol metropolitan
areas in the southwest of England using electric vehicles (see figure 1). The criteria for case study
selection for last-mile logistics ecosystems are that the collaboration must be two or more years old
and existing within a European urban environment. These criteria are to ensure a degree of maturity
for the last-mile logistics ecosystem to explore how tensions have emerged in the past, which persist,
and what actors view as persistent tensions. This allows for exploring stakeholder responses as
potential templates to dealing with tensions in the future that could lead to virtuous cycles. These
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urban logistics environments are in line with Harrington et al. (2016) and their definition of final
delivery processes in urban environments. This is in order to ensure both a degree of maturity as well
as comparability across cases. The cases are last-mile logistics ecosystems in which multilateral
alignment interaction is sought to achieve collaboration to provide value for end-customers or
businesses. Case studies, which focus on exploring and understanding the dynamics in a given setting,
is an appropriate method for exploring the tensions that actors experience at multiple levels
(Eisenhardt, 1989; Myers, 2013).

3.2 Data Collection
Semi-structured interviews have been recorded, transcribed verbatim, and coded. This process
ensures both the trustworthiness and confirmability of the collected data. Pre-formulated questions
seek to explore which paradoxical tensions managers experience and what their responses are to them.
Questions concerning paradoxical tensions are devised along the paradox theory typology proposed
by Smith and Lewis (2011). Semi-structured interviews, in this case, allow for more rich data
collection and opportunities for the interviewee to add insight or clarity to their responses. Structured
questions are mixed with improvisational follow-up questions to ensure both a degree of consistency
across interviews as well as credibility to the data (Myers, 2013). In order to determine more robust
results, participants representing various stakeholders are interviewed to gain insight into the nested
tensions within each respective level of the collaboration.
Prior to interviews with relevant participant stakeholders, desk research including document
and content analysis pertaining to each respective case was collected and analysed. Content analysis
related to pertinent progress reports, local regulations, and stakeholder presentations aided in
semi-structured interview question formulation in addition to using analyses as a way to triangulate
findings from interview transcripts. The interview participants represent multiple levels in the
last-mile logistics ecosystem. Examples of these representatives are suppliers, the municipality, the
logistics hub providers, end-users, and other research parties. Across seven semi-structured interviews
including nine participants, data was collected from a number of relevant actors in last-mile logistics
ecosystems including project managers, logistics providers, and researchers. The interview transcripts
corresponding to participants 6 and 7 were conducted previously by other researchers and are utilised
in this study in order to include the perspective of a supplier and the local municipality. The
interviewees and their roles were assigned numbers as detailed in figure 5 below
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Figure 5: Interview Participants
Interview Participants
Participant 1

Researcher Bristol-Bath

Participant 2

Researcher Heyendaal

Participant 3

Project Manager

Participant 4

Manager RUMC

Participant 5

Logistics Provider

Participant 6

Municipality

Participant 7

Supplier

3.3 Data Analysis with Sensitizing Concepts
Specification of operationalized concepts a priori was done in order to accurately measure
theoretical constructs that are used as empirical grounding of emergent concepts found through data
analysis (Langley and Abdallah, 2011; Eisenhardt, 1989; Myers, 1997; Gioia et al., 2012). Moreover,
these theoretical constructs are utilized in order to guide the interview protocol as well as content and
data analyses (appendix 1). These theoretical constructs are used as sensitizing concepts to guide lines
of inquiry in an interview and are grounded in the participants’ perspectives. As theoretical concepts
emerge throughout the open coding process, sensitizing concepts based on Smith and Lewis’s (2011)
paradox typology are used to organize data and explore the experiences of interviewees through a
theoretical lens. Using belonging, organising, performing, and learning tensions as sensitizing
concepts allow for the exploration of that data to be grounded in the experiences of the respondents,
therefore, allowing for a rich set of data that reflects paradox theory phenomenologically. Exploring
which concepts emerge most prominently for actors based on paradox theory concepts both achieves
practical relevance as well as fits within the scope of the research question. Ultimately, the coding
process will culminate in a set of aggregate dimensions using sensitizing concepts from paradox
theory (Gioia et al., 2012; Smith and Lewis, 2011).
Data collected from interviews is first subject to informant first-order coding which is
progressively abstracted to higher-order dimensions using sensitizing concepts (Langley and
Abdullah, 2011). These aggregate dimensions are subsequently compared and contrasted against
existing theoretical constructs and ultimately serve as further contributions to theory. While the coding
15

scheme may lead to indicators of specific established theoretical constructs, relevant emerging
concepts are also noted and considered. In order to contribute to robust results from the
semi-structured interviews as well as to triangulate data, desk research is carried out. This is done to
further provide context to interviews as well act as an additional source of data which can augment the
establishment of themes.
The data from the interview transcripts was organized into emergent themes relevant to
exploring the prevailing and persistent tensions that actors experience. Utilising a constant
comparative method (Glaser & Strauss, 1967) beginning with the empirical data, five overarching
categories emerged as constant across participants, yet distinct in their contribution to the initial
research goal in exploring these tensions and responses in last-mile logistics ecosystems. These
emergent themes and empirical examples are visualised in figure 6.
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Figure 6: Coding Scheme and Sensitizing Concepts

The intent of laying out the research process in this way ensures transparency and
reproducibility. The responses will also be put through member checks by sending transcripts to
participants to ensure their original meaning has been captured and reported in proper form.
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3.4 Research Ethics
Vital to ensuring the integrity research process are informed consent and confidentiality of all
participants involved in the study (Israel and Hay, 2006). To ensure this research is done ethically and
transparently, participants were informed prior to initiating interviews about the specific intent of this
study including the research goal and the manner in which data is being collected. Moreover, the
identity of individual participants will remain anonymous, established in a confidentiality agreement
between the participant and the researcher. Given the tight-knit relational networks involved in
last-mile logistics collaborations, participants’ identities as well as collected data will remain private.
Prior to interviews, members will be asked verbally for consent regarding the recording and
transcription of interview material. Since interviews were held virtually, participants were asked to
state their consent explicitly for recording the interview audio. In addition to clarifying questions
throughout the interview process, coded results and reported findings will be provided to the
participants. Interview participants also received and signed consent forms indicating their consent for
interview data being used in this study.

4. Results
The results below highlight numerous pressures that actors experience in last-mile logistics
ecosystems. Among the most prevalent that emerged from the data is the plurality of goals between
actors, particularly when discussing financial sustainability goals. Additionally, definitions in the roles
and responsibilities of various actors were notable in that they display belonging tensions which have
emerged in last-mile logistics ecosystems. Collaborative efforts in terms of strategic alignment,
operational process, and in the context of actors’ plurality of knowledge and capacities were also
prominent emergent themes across all interviews.

4.1 Goals
In discussing the triple bottom line sustainability goals with interview participants in last-mile
logistics ecosystems it became clearer that the prioritisation of social, environmental, and financial
goals and orchestration efforts differ substantially between actors though all participants agreed that
the goals were fundamentally aligned. Moreover, while the purpose of last-mile logistics ecosystems
is to create long-term sustainable solutions, the definition of sustainability also differed between
parties. Key findings from interviews represent these differences in priorities, definitions, and
orchestration efforts. The most prominent and recurring theme across all interviews was related to the
financial feasibility and sustainability of a last-mile logistics collaboration. Participant 6 noted four
sustainability goals for the municipality that guide policy formulation related to sustainability:
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“Sustainability is one of the four main goals. We have an attractive city. We have a sustainable city, we have an economically
resilient city and we have the social city as four main objectives. It's not just for mobility, but it's for our whole city policy.
And we assign our projects to one of one or more of those objectives.” (Municipality, Participant 6)

4.1.1 Financial Sustainability

The most salient and recurring theme across all interviews was the financial feasibility of a
last-mile logistics ecosystem. Financial feasibility was often discussed in tandem with questions
pertaining to which actor should bear the responsibility of paying the extra costs associated with
last-mile logistics.
“It’s the ongoing fight of who is going to or should pay the last extra mile.” (Logistics Provider, Participant 5)
“It works fine, but the difficulty is suppliers. It’s financially driven. We have a city hub, but suppliers want to deliver on the
city hub, but the last mile has to be paid. And that’s now the difficulty. Who’s going to pay the last mile?” (Researcher,
Participant 2)
“The good business case, that's the most important thing. And then the delivery for the last mile, that costs extra money. So
there has to be a solution for that. And I also hear that for the suppliers, the last mile within the city centre or a busy area
such as the campus, that takes most of the time.” (Municipality, Participant 6)
“I think that's ultimately helpful for the viability of the company, to keep that in mind at all times. How much is it
sustainable, is it profitable enough for us, so that we can still earn something from it. It's not all about transportation.”
(Supplier, Participant 7)

Often interview participants noted that the most substantial barrier to sustainable operations
were costs. If this cost barrier could not be overcome, often the case with smaller suppliers, they were
far less likely to use a consolidation centre.
“It costs money and the question is who’s going to pay for it and we noticed that at the moment and suppliers who already
have a contract with the contract prices and other appointments. They are not very keen to work with us at the city hub. But,
when we all have a tender and we ask or demand them to work to deliver through the city hub, then they are willing to take
part.” (Project Manager, 3)

One participant also noted that for some suppliers, delivering directly rather than through a
hub is easier in addition to less costly. According to one participant, cost-benefit analyses often show
that delivering directly with proprietary electric vehicles is more financially appealing.
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“I really don't know how that's going to work or how it's going to work and what decisions the suppliers are going to make.
Because it costs money and now it's too easy to deliver to the Radboud UMC or to the Radboud University because there's
no need to use a city hub.” (Manager, Participant 4).
“So the investment in, say, the cost-benefit analysis does not mean that it is profitable for[suppliers] to use it now, for
example. Because then you have the same service, only you have changed the transport to electric.” (Supplier, Participant 7)

One of the participants from the logistics provider also remarked that despite being more
sustainable, the higher costs discourage suppliers from taking part in last-mile logistics collaborations.
“They [suppliers] are still going for the cheapest option rather than the cleanest” (Logistics Provider, Participant 5)

A proposed solution that gained some traction at the Heyendaal living lab is to demand that
goods be delivered and bundled via a consolidation centre. This demand would be made through the
contracts between suppliers, the city hub operators, and the procurement offices and would require
suppliers to pay for their goods to be delivered through a city hub with zero emissions vehicles.
Initially, the focus for these contracts were to be on the larger suppliers, however, these demands end
up placing a cost burden on suppliers.
“...it's way too expensive. There's a very big gap between them doing it themselves and bringing it to the hub and the tariffs
that the hub asks, and the service level of the hub they were not satisfied with it. And a lot of these suppliers have already
optimized routes, so they could take the campus out of it. But then they still have other customers in the Nijmegen area. But
the focus was initially on these big suppliers. And now different issues came up. That's good, because then we can also
through research through practice [...] But, if it costs anything extra, you're not willing to pay for that. So I'm not going to
pay for it because I can do it myself in a cheaper way.” (Researcher, Participant 2)

In the case of Bristol, this led to the subsidisation of last-mile logistics costs. Though because
of this funding system, the consolidation centre was never able to be fully financially independent.
Participant 1 also claimed that:
“...financial support of the local authorities were key in the longevity of this scheme.” (Researcher, Participant 1)

Therefore, the city council decided to halt the funding. According to Participant 1:
“I actually think they were right to stop funding the other consolidation centre, because it was running for 10 years more
and they never reached critical demand. So why should you pay for something that’s not really giving, I mean you can
support it for a while then what’s the point also, because if you want to get a stronger output in terms of reductions, you need
to implement something that is bigger or stronger - or with a stronger impact anyway. So they are funding these new
microconsolidation centres now for only 1 year. Uh, so it’s just to help them to start. And then they know it is lasting only for
1 year. So they have to find their own customers which is, of course, easier with the establishment of the Clean Air Zone.
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Because people get used to this kind of service and they just use it for the future after the year has gone. So I think it was
quite a good uh decision from the council.” (Researcher, Participant 1)

This funding scheme ultimately did not lead to a financially sustainable project. Participant 1
noted that instead of supporting the project financially, a stronger communication campaign could
have been more instrumental in formulating a financially sustainable last-mile logistics collaboration.
Participant 6, additionally, noted attempts to communicate the value of using a consolidation hub in
terms of efficiency and traffic reduction.
“...the most difficult things have been covered so the financial sustainability is being covered by local authorities. So it
wasn’t like a genuine, um you know, economic balance. Or financial balance. It was more forced and false because it was
supported by local authorities in financial terms. And, a stronger communication campaign: awareness, training, education
could have been like key to making it more financially sustainable in a more genuine way.” (Researcher, Participant 1).
“ I tried to tell that's the benefits for the suppliers of not having to drive into a crowded city centre or a crowded canvas and
lose a lot of time doing that, because there are traffic jams or something. So the efficiency that they win. It's not just their
win, but it has to be used to make the whole supply chain more efficient.” (Municipality, Participant 6)

Participants also noted a past attempt to convince suppliers to deliver through a last-mile
logistics hub which served the city centre, however, it had to be funded by the local municipality and
is not entirely financially feasible for the suppliers and logistics providers involved.
“...they gave it a try in Nijmegen. And Nijmegen was one of the first cities in the Netherlands already 15 years ago, where
they said, with subsidies with binnenstad service, they said to local retailers in the inner city, please if you order your stuff,
don’t give your address but give the address of the Binnenstad service which is a hub, which is still there, which is very
small. And then the transport companies and your supplies, they drop it off over there and they transport it in a zero
emissions way to your store. But this cross-docking and this extra chain, extra transshipment point, it costs money. So it was
and who pays for it , that’s basically always a problem. Especially if it’s a shoe store with 10 boxes, which already tried to
put their costs down, or they’re not going to pay for it, who’s going to pay for it, so the municipalities subsidized it partly.”
(Researcher, Participant 2)
“[...] they got a lot of funding in the beginning, but it has to stop. Yeah, you want to have sustainability long-term. Yeah. And
I think their business case is not feasible. Okay. I hear from other logistic companies that they say well, it's not a sustainable
business case that they have.” (Municipality, Participant 6)

Participant 6 highlighted a potential driver for the lack of financial feasibility in terms of both
strategy and operational procedures.
“ I think you have to, to approach them [logistics companies] and not the little shops because they are not really interested
in this topic. They are not really interested in who delivers it, but they want it not to be more expensive and they want their
stuff on time. That's all they are interested in. [...] So they are more idealistic and not real entrepreneurs.” (Municipality,
Participant 6)

21

Ultimately, the question of environmental sustainability depends first on the financial
feasibility of a last-mile logistics collaboration and aligning a significant number of actors to do so. In
some cases, the local authorities have subsidized such projects such as in Bristol and in Nijmegen.
With the zero emissions zone to be implemented in Nijmegen in 2025, actors involved in the
Heyendaal living lab have continued to ask who will ensure financial feasibility. This sentiment is
unanimous across all interviews and the question of who can or should pay for sustainable logistics
solutions is still crucial.

4.1.2 Environmental Sustainability

In Bristol and Bath, one of the first elements of last-mile logistics ecosystems that was
researched was the environmental impact. The focus of the funded preliminary research was
concerned with looking into the impact on emissions as noted by Participant 1.
“To do the evaluation of the consolidation centre, they basically wanted to understand what the difference was with the
business as usual scenario, let's say so not using a consolidation centre and using a consolidation centre. So there were like
two scenarios. And we had identified specific indicators like reduction of number of efficient vehicles, reduction of number,
reduction of polluting emissions, like CO2, particulate matter and NOx.” (Researcher, Participant 1).

Additionally, attaining sustainability goals was perceived to be a secondary goal to reducing
costs and primarily used to improve their image. In both the Heyendaal living lab and the Bristol-Bath
Freight Consolidation Centre, reducing costs was a higher priority than environmental sustainability.
Two participants noted that taking part in a last-mile logistics collaboration was done to improve their
image only so long as costs were adequately covered. In Bristol, many of the extra costs were covered
by subsidies from the local municipality and, therefore, remained financially sustainable for the
duration of the funding scheme.
“But in terms of costs, if it costs extra, if you want to transport it in a different way, then in practice, the main driver is
reducing costs and not sustainability. So what should sustainability cost? What are we willing to pay for? extra costs? To
make it more sustainable? I mean, sustainable? It's kind of a buzzword.” (Researcher, Participant 2)
“And I think that the consolidation centre was something that they were doing more for an image reason. Creating the
image. Okay, rather than providing the service, so as long as they could cover costs, they were happy. Because they were
making money from others they had other services, other branches where they were where they were making money. So they
had this cost covered partially from customers, and partially from the council.” (Researcher, Participant 1).

On the contrary, one participant noted that image in terms of branding may also deter
suppliers from utilising a consolidation hub given that parcels would be delivered in differently
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labelled vehicles. Therefore, the concern for some suppliers is that they could be held responsible for
the service level through no fault of their own.
“They want their own branding and they are afraid that if someone delivers their parcel, for example, in a wrong way they
will be held accountable for it.” (Municipality, Participant 6)

Another participant, a logistics provider, noted that the translation between sustainable
solutions and orchestration at the operation level is often missing. This perceived misfit between the
strategic sustainable goals and operational level complications are discussed later, however it displays
a performing tension given the plurality of goals and divergence in decision making (Smith and
Lewis, 2011).
“...hey we’re going to have sustainable solutions, but it doesn’t translate into an operational level.” (Logistics Provider,
Participant 5)

4.1.6 Social Sustainability

As one of the triple bottom line goals, social sustainability and impact was addressed the least
across all interviews. However, the most salient issue related to social sustainability in the context of
last-mile logistics was livability in urban centres. To illustrate livability, participant 2 noted that in
tandem with reducing CO2 emissions, last-mile logistics ecosystems should also account for their
contribution to traffic congestion as well as aim to reduce their spatial footprint.
“Making the last mile more not only sustainable in terms of emissions, but also more efficient by reducing kilometers. And
that’s my main interest. So we’re talking a lot in the Netherlands about decarbonizing the last mile, especially in urban
areas, not only because of carbon CO2 emissions, but also because air pollution is high-density (residential) areas. But, I
think it should also be about reducing the spatial footprint. And that relates to other aspects of livability” (Researcher,
Participant 2)
“We are trying to improve public transport [...] But we also stimulate carpooling and e-bikes and mobility as a service, etc.
And so, with all the campus partners, we work together intensively to get the campus better, accessible and better livable.”
(Municipality, Participant 6)

The Clean Air Zone that was announced by the Bristol City Council and is soon expected to
be implemented on a wider scale was also aimed at reducing the impact of freight traffic on urban
livability and public health.
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“And they are going to, they've been, the council has been designing policies in the last 10 to 15 years to reduce the impact
of transport on public health and quality, let's say. So, at the moment, they're going to establish, for example, a measure that
is called Clear Air Zone.” (Researcher, Participant 1)

Public policies like that in Bristol are also expected to be proposed on a wider scale in the
United Kingdom in an attempt to reduce urban freight traffic and make cities more liveable. A similar
series of emissions zones have also been proposed in the Netherlands and in 2025, Nijmegen will
implement a series of zero emissions zones aimed at reducing traffic congestion and CO2 emissions.
A notable difficulty in last-mile logistics schemes that was brought up by Participant 2 was
that some of the solutions that suppliers could employ could, in fact, exacerbate traffic congestion if
they elect to outsource the last leg of their deliveries.
“...we did an analysis on the different routes, if a certain supplier would outsource their deliveries to the campus to the hub.
And what you saw is that it could reduce CO2 emissions. But if they only outsource, they had a very dense network and a lot
of delivery addresses.” (Researcher, Participant 2)

4.2 Role Definitions
Interview participants also identified various roles within last-mile logistics ecosystems. In
this study, defining the roles in a last-mile logistics ecosystem also often included answers to
questions pertaining to project funding. For example, Participant 1 remarked in relation to the
Bristol-Bath Consolidation centre, that though the local city council had subsidised the consolidation
centre, the voluntary nature of the last-mile logistics ecosystem implied a need to convince actors to
join the collaboration.
“It's a voluntary scheme. So it becomes much harder to convince/persuade businesses to get involved. why? I found that
businesses who are happy with their deliveries don't want to change. So as it is very, very delicate, let's say, for commercial
reasons.” (Researcher, Participant 1)

Participant 1 continued to explain that a voluntary ecosystem is perhaps not the ideal role for
the local government. Instead, mandatory policies could be implemented on a national level in order
to drive behavioural change toward sustainable solutions.
“If you want to achieve specific targets in terms of reduction (of CO2), I mean you need to be strong, you can’t just make it
voluntary, otherwise people don’t change especially if there is a commercial interest.” (Researcher, Participant 1)
“So all local actors are pointing at the municipality. I would like to have access to the city also with my diesel, I would like
to have exceptions because I'm, I have a cargo bike bla bla bla, and what you see so that's one point. I think this is a
separate topic and the role of the municipality in general but what you see right now, and I saw it in my PhD as well, and
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that's important also for the institutions is that capacity and enthusiasm and motivation with only one person.” (Researcher,
Participant 2)

Additionally, a role for the municipality, as receivers, was also said to be in steering their
suppliers toward delivering through a city hub using procurement contracts. These contracts obligate
the suppliers to deliver via zero emission transport. Participant 6, an individual from the municipality
explained further that in addition to enforcing a zero emissions zone and including zero emissions
requirements into procurement contracts, the municipality could also play a role in facilitating
locations to which goods can be bundled and delivered.
“For instance, the gemeente [municipality] they're also asking in their tenders about specific logistics.” (Researcher,
Participant 1).
“Yeah, it's very important for us. Yeah. We have sustainable procurement. We have rules for it. That's it. has to be as
sustainable as possible. And we tried to procure in a way that stimulates other movements to, for example, our public
transport.” (Municipality, Participant 6)
“...role as a municipality in enforcement and the zero emission zones. And in facilitating, okay. So maybe you can facilitate a
location where goods can be transported from one vehicle to another. Yeah. And also the charging facilities for electric
trucks. Make sure they are there enough.” (Municipality, Participant 6)

However, in both the Heyendaal living lab and the Bristol-Bath Freight Consolidation centre,
implementing ordinances which would create more stringent requirements, such as larger zero
emissions zones have become politically unattractive, even though they may incentivise change in
delivery behaviour. The municipality also formulated policies in addition to zero emissions zones
which are targeted at behavioural changes.
“So there are three program lines that we made, together it's influencing the behaviour of people through the companies, the
employers and we have the campus approaches in Nijmegen and in Arnhem. For example, also behavioural change with big
road works when there's a lot of congestion due to the roadworks, we want to say, well, well there's an alternative, like the
e-bike, or public transport [...] so, we have the infrastructural measures and we have the behavioural change measures.”
(Municipality, Participant 6)

“What I believe is that the bigger the zone you create, the more you create an incentive to make a change. I think it
[resistance to creating a larger zero emissions zone] is political.” (Researcher, Participant 2)

The responsibility of steering suppliers to deliver through consolidation hubs could also be
extended to other parties. This applies especially for larger volume deliveries.
“I think that’s because of the big volumes and you can set that through procurement policies.” (Researcher, Participant 2)
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However, there is currently no central actor to coordinate procurement policies. Therefore, a
joint procurement initiative could remedy the disjunct nature of the different procurement offices.
This represents an organizing tension in the collaboration as per Smith and Lewis’s (2011) definition.
“... right now we are the only hospital, the only UMC where they try things out for a living lab for the last mile. So when the
procurement we do that with all the other hospitals and all the other UMCS yeah, they have to go with us. When we buy
toilet paper, we do it with all the hospitals and we are not alone. And that we have to meet for the zero emissions zone. For
the living lab, there's no need for the other hospitals. So that's yeah, that's right now a bit difficult. And when they also have
the same wishes, zero emissions. And it's a lot easier. So for me, it's a key in the procurement and also with all the other
hospitals in Nijmegen and around Nijmegen to buy things together.” (Manager, Participant 4).”

In addition to demanding suppliers to deliver through a city hub through joint procurement
contracts as highlighted earlier, Participant 4 highlighted that in order to accomplish this, relationships
between the three receiving organisations need to be further brokered. However, it was not clear
which party should lead this collective initiative.
“...maybe not UMC’s role [to broker relationships], but when we want to succeed… I think we have to see it as a collective
initiative with parties from within the campus, but also outside of the campus.” (Manager, Participant 4)

This further illustrates the complication in defining roles in this case. In some cases, the
difference in technology also affects the definition of roles. For example, Participant 2 expressed that
logistics providers need to invest in their ICT systems in order to process larger volume deliveries.
However, asking logistics providers to invest in upgrading their ICT systems is ultimately asking for
too much of an investment.
“And the city hub doesn’t have that. And it’s... I think it’s asking them to invest in such a system is not… You can’t ask them of
them.” (Project Manager, Participant 3)

Participant 6, in addition, explained that while the municipality could act in a facilitating role,
it is ultimately the responsibility of the logistics hubs to discover a manner of sustaining their own
operations.
“So the logistical companies, they have to develop their own hub and their own business case and they have to get their own
clients [...] They have to do what they are good in and we are doing what we are good at. And if they expect more from us,
we want to hear it.” (Municipality, Participant 3)

This means that while capacities need to be developed in order to effectively and sustainably
bundle and deliver to end-users, the collective action required of actors is perceived by actors to be
contradictory to the need to develop capacities on an individual level.
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4.3 Collaborative Efforts
As discussed, the overarching goals of actors in a last-mile logistics ecosystem are aligned,
the details in how last-mile deliveries are orchestrated from suppliers to urban consolidation hubs and
then to customers are disagreed upon between actors. At times, bottlenecks in this type of
collaborative scheme exist on account of stakeholders’ resistance to sharing data with competitors.
“So, consolidation centre is one example of them but usually stakeholders and especially businesses they’re not really
collaborative because they won’t share data or resources with their competitor so that’s another very important topic to
explore the value produced, perceived, and acquired by stakeholders involved in a collaborative scheme (Researcher,
Participants 1).”
“So the logistical companies are aware that they have to be more efficient and cleaner, their customers ask for it, and the
city is working on the zero emission zone.” (Municipality, Participant 6)

This difficulty in collaboration also is perceived to be a result of the non-uniform nature of
various stakeholders involved in last-mile logistics.
“We look at these logistical service providers, because they are the visible pain of our ordering behaviour. And they have to
change, we find, but I mean, they deliver what we ask as customers and as shippers. And so you also need to involve these
other two parties, at least these two parties, you also have local municipalities, authorities, etc. And, I mean, these are not
uniform stakeholders. I mean, even at the receiving side, we have us as researchers at these institutions, we have the
procurement offices, we have the other employees who just order products. So it's you - you have different subgroups per
stakeholder, which makes it complicated. So, communication and collaboration is important.” (Researcher, Participant 2)

Collaboration on both a strategic and operational level and contradictory efforts between the
two was another emergent theme across all interviews. Participant 3 noted that one antecedent to
better collaboration would be tangible advantages to all stakeholders involved - most notably, lower
costs.
“I think when they see the advantages, then lower costs, I think then they’re going to work together. But, I think now we’re
not that far… I think a lot of people also, in the whole chain from supplier to delivery at the hub, there are advantages but
now, we don’t see it.” (Project Manager, Participant 3)

4.3.1 Strategic Alignment

Overall, the collaboration between receivers in the case of the Heyendaal living lab in terms
of joint procurement decisions was perceived to be working well. However, alignment with other
actors including logistics service providers on an operational level has proved to be time consuming
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and difficult. Many of these strategic level discussions between actors are currently occurring within
the context of the impending zero emissions zone.
“And our purchase department from the three organisations are working well together. In the beginning, we all had our own
tender, all three organisations. But at the moment, we were looking into our different tenders, and we tried to do it together.
And we always at the moment - And that's a big effort from the purchase department - We're always asking to deliver through
our city hub. That's a very good result. It doesn't always work out like we want to, but at least we're asking, or we are
demanding in our tenders that they have to deliver through the city hub.” (Project Manager, Participant 3)
“..our relationship with the - with the moving company, our city hub, logistics service provider, how we call it - takes a lot of
time at the moment. We have some problems there. What takes a lot of time at the moment to align. So that’s at the moment
and my day to day work for a living lab.” (Project Manager, Participant 3)
“It's a nice project. It's necessary. You can see that the government also wants zero emission zones in the big cities… I think
the overall the goals are quite aligned with when the three organisations. I think they have the same vision also long term in
the sense of sustainability for example, safety, that kind of thing.” (Manager, Participant 4)

Joint procurement from receivers, has also been proposed as a strategic tool to drive
sustainable delivery behaviour. However, these joint procurement contracts have yet to be
implemented fully and may not match the operational capacities of logistics providers or suppliers.
“And uhm, then HAN and Radboud would have to join forces to start tendering together. That is really something for the
future. I don't see that happening yet.” (Supplier, Participant 7)
“So for me, it's a key in the procurement and also with all the other hospitals in Nijmegen and around Nijmegen to buy
things together.” (Logistics Provider, Participant 5)

Participant 7 also described how actors could also collaborate on a strategic level in terms of
agreements on performance indicators and success metrics to make goals more immediately tangible.
“KPIs and all that sort of thing and more, that makes it easier to ultimately make a logistics hub a success.” (Supplier,
Participant 7)

4.3.2 Operational Processes

While discussions between parties concerning strategic level decision-making have gone well,
the heterogeneous nature of the stakeholders and the differences in operational processes have made
further collaboration efforts difficult. These operational processes also include differences in
individual internal ICT systems. One participant mentioned that a group of receivers are currently

28

searching for an overarching ICT system that can connect to three receiving parties, namely, two
university campuses and a university hospital. Ideally, this would remove the hindrance that the
receivers experience in terms of their operations.
“Our processes are not aligned from the three organisations and that’s logical because we are three different organisations,
but when you’re working together, it’s very difficult to find a way to work together. To make it work.” (Project Manager,
Participant 3)
“There are three different ICT systems. And it’s very difficult to get them aligned. Every organisation has its own systems and
it's very difficult to get one system working for all three organisations - to look into their systems and not change the system
from the different organisations. But, we’re looking into an overarching system.” (Researcher, Participant 2)

Another emergent operational level concern that was consistent across all interviews was the
ability to bring enough volume to an urban consolidation centre. In some cases, the ability to deliver
in larger volumes is due to the capacities of a logistics provider. However, financial feasibility is also
crucial in convincing suppliers to deliver through an urban consolidation centre. As participant 1
noted, this behavioural change could also be driven through consumer demand.
“[I]t could be having customers that ask you to be sustainable. That’s the main driver. So, customers and consumers are the
main drivers always. So, if my customers want to buy a more sustainable product, I need to offer more sustainable products.
That means not just the product itself- the materials, but the whole chain of the product.” (Researcher, Participant 1)

As participant 1 noted, this behavioural change could also be driven through consumer
demand. In this case, consumers of retailers in Bristol demand that shops receive goods through zero
emissions means.
“I think when it's a chance for us when the city hub delivers once a day, on the campus on the Radboud UMC, and from
there, we can transport it to the Radboud university or the HAN or the ROC. It's a chance, but we are not a distribution
centre.” (Manager, Participant 4)
“...A wall of lockers where we can deliver goods for students and employees of the university. We’re trying to get our city
hub working to get volume to the city hub.” (Researcher, Participant 2)

Participant 7 noted in addition that for suppliers, one operational concern is control as once
goods are bundled and sent from a consolidation hub, the supplier is no longer in control of the
delivery to their intended customer.
“[...]A wall of lockers where we can deliver goods for students and employees of the university. We’re trying to get our city
hub working to get volume to the city hub.” (Supplier, Participant 7)

29

Another sustainability solution to address operational concerns have been parcel lockers
which are to be located centrally between the three receiving organisations.
“A wall of lockers where we can deliver goods for students and employees of the university.
We're trying to get our city hub working to get volume to the city hub. At the moment. And I started the small project so far
with construction logistics, construction and service logistics. There has been a tender since half April, well, we asked our our constructors, for the first time to make plans for their construction, construction logistics.” (Project Manager,
Participant 2)

Also notable in terms of operational processes is that there are differences between cities that
could have far-reaching implications on logistics providers. For example, if a city has a high-density
commercial area, this could strain the logistics provider far more than a low-density commercial area.
In Bath, the pedestrianisation of the city centre has affected logistics providers and receivers as both
parties have had to operate within an exclusively pedestrian zone.
“And in Bath, there were more independent retailers involved so it was a bit different, but it’s a very different case because in
Bath their whole area was pedestrianized.” (Researcher, Participant 1)

These operational level concerns that emerge in these last-mile cases often follow strategic
level decision-making processes. However, as interview participants have indicated, it takes far more
time, effort, and communication to align processes.

4.3.3 Knowledge and Capacities

A crucial element of the collaboration efforts in these last-mile logistics ecosystems are the
knowledge and capacities of stakeholders both internally and externally. For external stakeholders,
namely customers of retailers, Participant 1 explained that consumer awareness plays a crucial role in
driving retailers to demand their suppliers to bundle and deliver in a sustainable manner through a
consolidation centre. Participant 7, when discussing justifications for suppliers using their own
electric vehicles to deliver to their final customer, also explained that using an urban consolidation
hub involves a large variety of other stakeholders who lack the knowledge required to deliver in
various volumes. Therefore, participant 7 interpreted the process of partnering with a logistics hub as
a sizable investment in terms of transferring knowledge and managing people.
“And what we found not only the consolidation centre, but also in the other decarbonisation projects that I was involved in,
in the last year was that consumers are never aware about how much carbon they produce when they do online shopping or
when they buy something in a shop. So I think transparency is missing. Awareness is missing, and they play perhaps the
biggest role in this story.” (Researcher, Participant 1)
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“That also saves us a lot of transferring knowledge and managing the people remains the same. So nothing changes, except
the transport [...] Campus is interesting for us via the hub, because they have a lot of volume. We also have a lot of
customers with very few volumes. That is sometimes difficult.” (Supplier, Participant 7)

This awareness, in the case of Bristol, was also missing among some of the retailers.
Effectively, retailers were receiving their goods through a consolidation centre which delivered using
zero emissions vehicles. However, when asked to evaluate the service of the consolidation centre,
many were unaware it existed. Therefore, an important element in involving the entire supply chain is
to make customers, retailers, and logistics providers aware of what sustainable last-mile logistics
solutions are in place and how they could change their operations. Notable here as well is a lack of
communication between strategic level and operational level decision-makers.
“[T]hey had no idea there was the consolidation centre in place, they were receiving goods through the consolidation centre.
So they weren't actually able to evaluate the service provided by the consolidation centre. So they were evaluating the
service provided by DHL. Okay, so they didn't know what the consolidation centre was, how it worked, why it is established
the consolidation centre, and why they were part of the scheme. And this is because being part of the chain means that you
don't make decisions about the way you receive goods, you just manage the store. And being part of the consolidation centre
was a head office decision.” (Researcher, Participant 1)

The need for more internal awareness was a sentiment echoed by Participant 2 as well who
claimed that awareness needs to be raised between all stakeholders in the Heyendaal living lab. So far,
this lack of communication has contributed to the confusion around the definition of roles as well.
“We're thinking about that now, I think that the living lab is taking place and what the aim is and what should be done that
should be communicated more broadly within these institutions. With people in procurement offices, with other departments,
ordering goods, people are not aware of their ordering behaviour -that's basically the case - whether they're ordering as a
customer, as a consumer an individual like you will meet, or whether they're doing that in a professional way. So that could
be raised.” (Researcher, Participant 2).

In Nijmegen, management has also decided to implement parcel lockers where customers can
pick up parcels which have been delivered with zero emissions vehicles through a consolidation
centre rather than having them delivered to their homes or offices. For this to be effective, according
to the Project Manager, this awareness takes time and an awareness campaign. Additionally, the time
it takes to implement both operation and behavioural changes is an important facet of last-mile
deliveries. In this case, it involves getting parcels delivered to the urban consolidation hub and
subsequently to a central point where they can be received.
“But also, the pakketautomaat this locker, this wall of lockers takes a lot of time because we have to inform our employees
how to change their processes. So, we are looking into the processes and how we can change them. So this locker wall works

31

for us. And also we want to investigate what are the revenues for students and employees. So that takes a lot of time.”
(Project Manager, Participant 3)

“And, instead of driving around to 20 different drops at the campus, they can drop at one or two lockers. I believe that might
be a solution. But, then you have to talk with facility managers. Where can we place the locker? And above all, this is
basically the problem in a nutshell, you have to motivate the receivers. You order something at the campus to have it dropped
at the locker instead of at your desk. And as a receiver being an individual being an institution, we have a lot of power. And
by extension the supplier.” (Researcher, Participant 2)

An obstacle to getting goods delivered also was the logistics provider’s volume capacity.
Participant 3 explained that the current partner has moving experience, however, they do not have the
capacity to scale up to the required volume that the receivers are ordering. Participant 6, echoed this
sentiment by describing the conditions under which logistics companies operate as insufficient for
implementing a larger scale consolidation hub.
“...with today's knowledge, our partner is a moving company with not much logistics experience. And now we're getting
further in the process of bringing in volume to the, to the, to the company, to the city hub. Yeah, that's not an advantage.
That's, at the moment, I think the biggest problem is that they don't have any logistics, or they have logistics experience in
their own moving company, but not on this scale. And yeah, I think that's the big problem, how they have to deal with it.”
(Project Manager, Participant 3)
“And, and there are some logistics companies who are interested in hubs but they don't know where to start. Or they lack the
conditions.” (Municipality, Participant 6)

Within stakeholders involved in the Heyendaal living lab, actors often meet with each other
and external parties in order to learn from others’ experiences. This has proved to be an effective way
of communicating the aim of the living lab, however, there was a perceived mismatch among
participants with the translation of this communication into operational procedures.
“We have a lot of meetings. What I noticed at the moment is that there are very, very many other cities and universities and
organisations that are looking into this problem. And in that network, there are a lot of meetings where we try to learn from
each other's experiences.” (Project Manager, Participant 3)

Actors also explained that they expect to experience differences in capabilities in terms of
responding to imminent legal demands such as proposed zero emissions zones. One participant
explained the extra costs of doing businesses that would accompany operations within the zero
emissions zones would disproportionately affect smaller suppliers. Larger companies, on the other
hand, were perceived to have a greater capacity to invest in sustainable solutions such as electric
vehicles considering forthcoming changes to legislation.

32

“These are professional companies ...I mean they also earn not only by supplying but also by optimizing their logistics. So in
some way, they are already concerned with doing it in an efficient and also maybe sustainable way. So in a couple of years
time, we will have a zero emission zone in 30 to 40 cities in the Netherlands, in Nijmegen it will probably include the
campus. So in. Yeah, it will be gradually implemented. And eventually, they have to supply the campus in an in zero emission
way with an electric vehicle. And the big companies know that this is coming. So they also start investing in vehicles or in
different ways of supplying. So they are concerned with it, and they have the power - investment power to purchase, in a
couple of years time, clean vehicles and in term reorganize their supply chain.” (Researcher, Participant 2)
“So we can take into account and invest in it and maybe the big companies can invest in electric trucks or vans and they can
establish a hub to do the last mile electric for smaller companies that can't invest in electric vehicles because it's too
expensive yet.” Municipality, Participant 6)

4.4 Future Plans, Concerns, and Outlook
In Bristol, an upcoming implementation of Clean Air Zones has prompted local authorities to
shift their funding toward smaller consolidation centres. As illustrated earlier, the municipal
authorities had decided to halt funding to a larger consolidation centre as it never became financially
independent. Participant 1 shared that this was a warranted action from the city council and that
smaller freight consolidation hubs could serve as a feasible alternative.
“So they are funding these new microconsolidation centres now for only 1 year. Uh, so it’s just to help them to start. And
then they know it is lasting only for 1 year. So they have to find their own customers which is, of course, easier with the
establishment of the Clean Air Zone. Because people get used to this kind of service and they just use it for the future after
the year has gone. So I think it was quite a good decision from the council.” (Researcher, Participant 1)

As the municipality of Nijmegen plans to implement a zero emissions zone in 2025,
stakeholders at the Heyendaal living lab indicated that many changes have to be made in order to meet
those requirements. Participant 4 in particular indicated that going forward, the responsibility to meet
those requirements will be primarily on suppliers.
“So, I believe in the next year, suppliers have homework on how they are going to act in a few years when there are zero
emissions zones. And when they wait it's also too late and when there are zero emissions zones the party says pop up who
will do the last mile. (Manager, Participant 4)”

Participants 6 and 7 also noted that the Heyendaal living lab in particular is seen as a step in
the learning process. Knowledge gleaned from which can ideally be transferred to other last-mile
logistics projects.
“So it's uh, it's really still in its infancy. I hope that we will learn a lot in the near future and that we will be able to apply
that more often.” (Supplier, Participant 7)
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“I see this living lab project as one of the solutions to obtain this goal. So sustainability and accessibility. But for us, it's also
important that we learn from it and that we can get knowledge that we can apply on other other hubs. And I think because
it's also a sign of scientific research, that it's open data and we can share it with other entrepreneurs and other companies,
so they can have the advantage of it too.” (Municipality, Participant 6)

4.5 COVID-19 Impacts
Another noteworthy theme that emerged throughout each interview was the impact of the
current COVID-19 pandemic on last-mile logistics operations. Particularly, participants noted delays
in policy implementation as well as operational disruptions. The demand for certain goods such as
printing paper has also been reduced as a result of the pandemic and this further exacerbates
complications around getting an adequate volume to the hub.
“Yeah, at first, we started with bringing volume to the city. Because when there's no volume at the city hub, we don't have a
project, we have nothing. So we started with several suppliers to talk about living lab, other city hubs for some of the
suppliers. It worked. So we, at the moment, have I think four or five suppliers that deliver the goods through the city hub.
And corona, of course, made it difficult because we have a supplier from paper - printing paper that delivers through the
hub. And, yeah, there's nobody printing at the moment, or very less. So there's not much volume there.” (Project Manager,
Participant 3)

Priorities have also shifted since the beginning of the pandemic. As one of the most influential
actors in the Heyendaal living lab case is a large hospital, one participant explained how priorities in
relation to the living lab have changed.
“Yeah, well, when we have that - when we can create that, then it works. But that's difficult. And now you also see the
priority, it's COVID now. Corona. There's a huge pressure on our supply chain. The alternatives from articles were very fast.
They're fairly busy with Corona. So the last mile of the living lab, it's nice. But the priority went down. It's not that important
anymore. Yeah, of course, you have to fix corona.” (Manager, Participant 4)

“Also corona, it blurs the living lab in some way. In the hospital they have other stuff on their mind.” (Researcher,
Participant 2)

In addition to the COVID-19 pandemic, Brexit was also pointed to by a participant as an
impactful event which has shifted operational procedures and political priorities.
“Now, it was a couple of years ago, but it’s going to start this year. I think they’ve been a bit delayed because of you know,
COVID-19, Brexit, everything that’s happened. So yeah, it should happen this year.” (Researcher, Participant 1)
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5. Discussion
The goal of this paper was to explore how key actors deal with paradoxical tensions that they
encounter in last-mile logistics ecosystems. Given the explorative nature of this study, the empirical
findings from interviews with actors in last-mile logistics ecosystems were used to uncover consistent
and emergent themes. In this section, these emergent themes will be discussed in the context of
paradox theory and mapped on to Smith and Lewis’s (2011) paradox typology. From the data through
a paradox theory lens, we can derive four major statements concerning tensions in these
sustainability-oriented last-mile logistics ecosystems. These tensions and responses result in vicious or
virtuous cycles. A synopsis of the most salient findings are as follows and visualised in figure 7:
Figure 7: Empirical Findings Mapped to Paradox Typology
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1) The most persistent complication is deciding on who is financially responsible for ensuring
sustainability in the last mile.
2) There is a significant rift between strategic-level decision-making and operational-level
decision-making causing delays between planning and orchestrating last-mile deliveries.
3) Specific tasks are unclearly delegated to certain stakeholders and there is no form of
centralised decision-making or oversight.
4) There is a strong reluctance to behavioural change and previously successful manners of
making profits are not necessarily viable in a last-mile logistics ecosystem. Due to a need to
change business models, actors may veer away from involvement with sustainable last-mile
logistics projects in order to pursue financial goals.

5.1 Belonging Tensions
The most pertinent and recurring theme that emerged from the data was the financial
sustainability of last-mile logistics collaborations. More specifically, actors differ in opinion when it
comes to discussions of which party should bear the financial responsibilities. Given that competing
roles and identities are not agreed on between actors, this highlights an ongoing belonging tension in
last-mile logistics environments. Additionally, the three sustainability goals differ significantly
between actors. For example, the logistics provider must remain financially viable while conducting
their core business while also attending to the demands within the living lab. While financially
feasibility is a vital goal for all actors, the salience of a financial burden also differs. This is
particularly prominent in discussions about suppliers’ ability to operate sustainability when zero
emissions zones are enacted in 2025. This implies that for a last-mile logistics collaboration consisting
of a plurality of stakeholders, operation while achieving multiple sustainability goals is contingent on
balancing this belonging tension, attending to the heterogeneous nature of these goals, priorities, and
values. The belonging tension existing as a result of shifting priorities in a triple bottom line
sustainability model in this case is also aligned with Ozanne et al. (2016) in that belonging tensions
emerge as actors' priorities on social, environmental, and financial sustainability differ. These
belonging tensions in last-mile logistics environments are important for all actors to be aware of,
allowing them to define their roles and membership within the ecosystem in order to collaborate
effectively. Given that participants perceived ensuring financial feasibility of last-mile logistics
collaborations as an antecedent to pursuing environmental goals, for example, emissions reduction,
defining the roles and responsibilities of actors within these collaborations is vital.

5.2 Performing Tensions
As illustrated, details in terms of goals between various stakeholders are not aligned. While
the overarching goals are aligned, there are nevertheless details which contradict one another. These
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different goals also lead to a plurality of success metrics. These success metrics vary by stakeholder to
include CO2 emissions, timely deliveries, traffic reduction, and profits. The plurality of these actors
and their goals as well as the disparate nature of various success metrics are indicative of performing
tensions (Smith and Lewis, 2011). Performing tensions in this study are grounded most evidently
between strategic alignment endeavours and orchestration on an operational level. The demands made
on a strategic level, as perceived by interview participants, often do not translate into the operational
level.
In aligning these two levels and their respective goals, clearer success measures could be
agreed upon and worked toward. Though social sustainability may be considered a more subjective
goal, specifying, for example, traffic reduction aimed at improving urban livability is a more clearly
defined goal. The more quantitative nature of financial and environmental sustainability goals makes
this goal definition clearer as well (Ozanne et al., 2016) Likewise, organisational capabilities, such as
ability to bundle goods and deliver in larger volumes, should be considered in strategy formulation.
Also noteworthy is that operational capabilities could shift with further restrictions as well as
additional knowledge and awareness. A paradox lens allows viewing the alignment between strategic
and operational decision-making levels as a necessity on a continual basis.

5.3 Organising Tensions
Given the lack of a central decision-making actor in both last-mile logistics ecosystems,
specific tasks were, at the time of this study, not clearly designated. Strategic planning was primarily
done by individual stakeholders rather than as a collective. While this empowers other stakeholders to
make decisions independent of one another, it allows complications to arise when attempting to align
processes. In last-mile logistics collaborations, there is an immense amount of operational
coordination in order to deliver efficiently in an environmentally friendly manner. Propositions from
stakeholders include reducing delivery times to once or twice a week for multiple stakeholders.
However, this may be at odds with the capabilities of logistics providers and suppliers alike. Less
frequent deliveries with zero emissions vehicles would, indeed, reduce traffic from the consolidation
hub to the delivery point, though more frequent deliveries from several small suppliers may
overburden the logistics providers depending on their capacity to handle larger volumes as well as
increase traffic flow on arterial roadways. The organizing tension in the last-mile logistics ecosystems
emerge from a misalignment in process, practices, and capabilities between strategic and operational
levels. This illustration of organising tensions in last-mile logistics collaborations also suggest that
decision-making could be more centralised to provide strategic oversight which compensates for the
plurality of capabilities and operational processes.
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5.4 Learning Tensions
In both Bristol and the Heyendaal, there have been policies proposed aimed at limiting urban
traffic and CO2 emissions. In the municipality of Nijmegen in particular, stakeholders involved in the
Heyendaal living lab are anticipating the implementation of three zero emissions zones in 2025. In
order for all actors’ needs to be met sufficiently, there is a perceived need by all participants to change
their processes and behaviours. However, despite the changes on the horizon, there is still a reluctance
by many to change their behaviours. As Smith and Lewis (2011), if the collective beliefs and
assumptions underlying this behaviour does not change, it will become increasingly difficult to keep
pace with the contextual changes, in this case the zero emissions zones. Though changes in operations
need to be made, some actors are resistant to explore their options - primarily because new options,
like delivering through an urban consolidation hub, are financially unsustainable. This tension
between exploiting established capabilities and exploring new opportunities to change business
practices is highly relevant in this case not only given the changing context in the individual
municipalities, but on account of international climate agreements and demands from consumers. In
this study, many actors, in response to these new demands and policy changes, have attempted to
devise a lower cost model while others have begun using last-mile logistics hubs and adjusted their
business models retroactively. In many cases, according to the data, the willingness to collaborate
with actors in a last-mile logistics ecosystem is highly dependent on a stakeholder’s individual
financial leverage. For example, it is far more difficult for smaller suppliers to take part by delivering
through a last-mile logistics hub since it increases their costs and is, therefore, no longer a financially
viable decision.

5.5 Vicious and Virtuous Cycles
Smith and Lewis (2011) conceptualise the drivers for vicious and virtuous cycles as individual
and organisational factors. For vicious cycles, drivers include a cognitive and behavioural drive for
consistency, emotional anxiety and defensiveness, and organisational forces for inertia. Participants
often noted when discussing last-mile logistics endeavours that collaborations are often not
sustainable in the long-run. In fact, many collaborative schemes cease operations due to financial
complications. Considering that smaller suppliers, for example, do not see a direct incentive to
participate in sustainable last-mile logistics schemes due to their comparatively limited financial
leverage and capacities, they often withdraw from collaborative efforts. This is an illustration of
defensiveness in this case that often results in consequences related to the sustainability of the
collaboration. Therefore, suppliers that are unwilling to collaborate with procurement offices or a
last-mile logistics hub often imply difficulties in terms of bringing enough volume for a hub to be
financially viable. On the contrary, procurement departments and logistics providers that evade
cooperation with smaller suppliers due to their financial position further exacerbate this crucial step in
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bringing volume to a hub. However, participants noted that communicating the advantages of
consolidating their deliveries proves to be complicated. A common theme that participants also
frequently noted is an overall resistance to change, either operationally or behaviourally. This
behavioural change, according to some participants, also includes the need for consumers to alter their
consumption patterns. This resistance, for example, in ordering behaviour, delivery practices, or
procurement schemes also lead to vicious cycles. In terms of these last-mile logistics labs, the
consequences of vicious cycles according to Smith and Lewis (2011) are readily apparent in that these
collaborations often do not last into the long-term, primarily on account of losing their source of
funding. The shifts in role definitions also highlight vicious cycles in these collaborations. Some
participants indicated that financial feasibility is only possible with support from local or even
national governments while others concluded that suppliers should be responsible for altering their
business model to fit the changing institutional contexts, in this case to accommodate for zero
emissions zones. Moreover, the roles of the logistics providers and procurement offices also differed
between participants. These differences in role definitions cause organisational inertia on a collective
level and hamper efforts significantly - either slowing down the process in an attempt to renegotiate
roles or, in some cases, halting the collaboration entirely.
Virtuous cycles are a more positive response to paradoxical tension, the enablement of which
carries the potential for long-term sustainability (see figure 2). Virtuous cycles are enabled through
acceptance of paradoxical tension, emotional equanimity, and dynamic organisational capabilities
(Smith and Lewis, 2011). Participants in this study agreed that stakeholders share the overarching goal
of fostering sustainable logistics practices and that communication efforts are conducive to longer
term collaboration. Additionally, stakeholders do understand the goals and concerns of other parties.
To illustrate, both the receivers and the logistics service providers understand that it may be
financially unattractive and infeasible for smaller suppliers to deliver through a hub. All parties also
understand that behavioural change takes time, role negotiations, and awareness. Though the
operational capabilities differ between stakeholders, and are therefore not particularly dynamic,
acceptance of the complex paradoxical nature of sustainable last-mile logistics goals do lead to
virtuous cycles in these cases. Viewing these tensions as an opportunity to engage in creative
collective decision making, however, could also lead to longer-term operational successes.

5.6 Practical Implications
The results of this study provide deeper insight into the tensions which persist in last-mile
logistics ecosystems and how actors’ responses contribute to vicious and virtuous cycles. Given the
importance of sustainability discussions and research, viewing the insights from interview participants
through a paradox theory lens allows for a more nuanced perspective on a pertinent sustainability
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topic. As last-mile logistics collaborations have yet to be studied in-depth and are poised as solutions
aimed at reducing CO2 emissions as well as reducing traffic congestion, Smith and Lewis’s (2011)
Dynamic Equilibrium Model allows for a more complex understanding of these ecosystems.
The application of an inductive approach using sensitizing concepts from paradox theory literature
contribute meaningfully to an exploration of this practical topic as well as a deeper understanding of
how paradoxical tensions emerge in interorganisational collaborations.

5.7 Theoretical Implications
This study also further confirms Smith and Lewis’s (2011) theory insofar as plurality,
organisational change, and resource scarcity are the primary drivers for rendering latent tensions
salient in last-mile logistics ecosystems. The heterogeneity seen amongst actors and, therefore goals in
these cases are particularly pronounced resulting in salient tensions. For instance, the variations in
priorities in terms of sustainability goals, particularly financial feasibility, were perceived by
participants to be the primary point of contention. The lack of financial resources, in addition to the
plurality of goals was also seen as an instigator which led to tensions. This further confirms Smith and
Lewis’s (2011) theory that resource scarcity is a driving factor which renders latent tensions salient.
Given upcoming policy changes concerning environmental sustainability, many actors involved with
last-mile deliveries should be aware of these tensions and ways in which they can appear. Rather than
leading to a resolution of tensions, the results of this research illuminate which tensions are most
prominent, how they come about, and that beginning to embrace these tensions can ultimately
contribute to virtuous cycles and, therefore, potential paths to long-term sustainability.

5.8 Limitations
Given the COVID-19 pandemic and its effects on global logistics chains, many of the
priorities of various stakeholders have shifted. Researching these ecosystems in the context of this
study was therefore not carried out in a typical scenario. Therefore, results may suffer from limitations
surrounding the generalisability of the findings of this particular study. Though the effects of the
pandemic were striking as an environmental condition, it would have been advantageous to conduct
this qualitative study in a manner which more truly reflects the routine operations of last-mile logistics
ecosystems. However, the results do offer insight into how such ecosystems perform under the
pressure of external circumstances.
COVID-19 measures also resulted in difficulties related to planning interviews. As a result, a
suboptimal number of interviews were conducted. Though the data collected was rich and highlighted
many of the ongoing tensions and responses by various stakeholders, time constraints hampered the
ability to collect interview data. To compensate for this, two interviews conducted previously were
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used in the analysis and included in the results. Ideally, this research would have included updated
versions of those interviews.

5.9 Directions for Further Research
Further research related to sustainable logistics should aim to understand the practical
complications as persisting and contradictory elements. This could aid practitioners in developing
cognitive and behavioural complexity in addition to organisational dynamic capabilities. Further
explorations should also highlight paradoxical tensions as fundamentally unresolvable. Rather, factors
enabling virtuous cycles which could lead to long-term sustainability including organisational
capabilities and emotional equanimity should be viewed as means to accept paradoxical tensions
whilst incorporating acceptance of tensions into multilateral strategic planning, decision-making, and
operational coordination.

6. Conclusion
The aim of this study was to explore paradoxical tensions that actors in last-mile logistics
ecosystems experience and how they respond to them. Utilising a paradox lens through which to
examine emergent concepts relating to persistent tensions, a number of salient tensions exist on a
continual basis within last-mile logistics ecosystems. The most discernible of which relates to the
long-term financial sustainability of last-mile logistics collaborations. Additionally, qualitative results
from interviews with various actors across two last-mile logistics collaborations highlight drivers
toward both virtuous and vicious cycles. By viewing paradoxical tensions as persistent elements
which lie latent in sustainable logistics environments, policy, strategy, and processes could be more
effectively aligned in order to accommodate these tensions into collective decision-making. Moreover,
this study sheds light on the applicability of Smith and Lewis’s (2011) paradox theory and dynamic
equilibrium model in exploring tensions which emerge in sustainable last-mile logistics
collaborations. Though this study provided insight on all four tensions, future studies could further
delve into each tension, for example exploring belonging tensions in the context of individual versus
collective identities in these ecosystems. As the pressures to devise long-term sustainable solutions
become more salient to organisations, this exploration into the nuances in last-mile logistics
ecosystems sheds light on the salience of accepting a more complex reality in order to implement
solutions which can ensure a sustainable future.
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6.1 Critical Reflection
Given current and future climate concerns, looking into sustainable solutions in many aspects
and across an enormous variety of industries is incredibly important. Given my background in
international business, I relate these issues in the last mile of supply chains, given it’s the most
expensive and environmentally harmful, to global value chains. Additionally, as the value of goods
compounds as they cross international borders as a result of import tariffs, it would be intriguing to
examine how this changes priorities in terms of financial, social, and environmental sustainability
given how complex it becomes once more stakeholders are added across borders. Having examined
global value chains before, focusing on the last mile of a delivery chain showed me how complex
these systems are and how much attention and care is required in organising not only the logistics, but
the relationships. As displayed in the results of this study, the last mile of deliveries is highly complex
practically and strategically and the issues at hand are incredibly nuanced. When it comes to including
the entire global value chain of a product, it seems as though sustainability remains a daunting
endeavour. However, adopting a paradox lens in tandem with a triple bottom line sustainability model
has illuminated a number of persistent complications that are to be balanced rather than resolved
completely. It would have also been rewarding to examine other last-mile logistics ecosystems that
have emerged and compare the actors’ experiences. As cities begin implementing zero emissions
zones, particularly across Europe, it will be worthwhile to document the experiences of actors’ in
organisations as well as changes to traditional business models. Ideally, this study can increase
awareness about which complications and tensions to expect and how they can be managed by
collectively incorporating them into decision-making. Personally, I acknowledge two major takeaways
from this thesis trajectory. The first of which is that I learned a great deal about reflecting the reality
of interview participants in viewing their sentiments and statements through a theoretical lens. In the
case of this study, I truly felt as though reflecting experiences was a priority and the fulcrum around
which this practical issue was explored. Using theoretical or philosophical lenses as tools to examine
real-world phenomena is important as it can provide fresh perspectives as well as reinforce the utility
of the lenses themselves. In a broader sense, the process of examining this issue through a theoretical
lens led to introspection concerning how my views are influenced by my perspective. I think this is
important to realise and reinforce beyond this trajectory given that understanding and accepting
others’ perspectives can help both in terms of acceptance and communication.The second of which is
that the axioms around which actors base their decision-making a) have the ability to massively
determine outcomes and b) are incredibly difficult to change. An example of this is the prioritisation
of financial goals. As this is, of course, an incredibly salient goal, anthropocentrism in discussions
about sustainability seems to take center stage and it’s extraordinarily burdensome to change the
nature of goal prioritisation.
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Appendix
1. Interview Guide
1. Can you briefly introduce yourself, what is your role in the project?
a. What are your responsibilities?
b. Why are you a part of this project?
2. Who else is involved in the collaboration?
a. How would you group the other members of collaboration?
3. Could you elaborate on how the network has grown and developed up until now?
4. What is something that you have learned through this project? and where do you see it
going?
a. What are some immediate goals for you?
b. Do you, overall, feel as the other members (stakeholders) share these goals?
Why/why not?
i.

How do you balance this difference in objectives in your day-to-day?

5. How would you describe your experiences in the collaboration?
a. What’s something that, in your eyes, typically goes very well?
b. Can you give an example of some specific challenges you have encountered in your
role?
c. How did you respond to ‘x’ and what was the outcome?
6. Looking back at some of the topics we just discussed, which challenges would you
describe as being most dominant/recurring?
a. Follow up by asking about how challenges were managed
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