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The thesis examines the gap between corporate sustainability strategy and operational
practice in spare-parts logistics, a setting in which the cost of equipment downtime dwarfs
the cost of transport and the usual trade-off between speed, cost and emissions is inverted.
The objective was to establish how the strategy-implementation gap manifests at the
operational level and what determines whether sustainability targets can be balanced against
cost and service-level requirements.

The study followed a qualitative, single-case design. Its data came from an anonymous
survey of nineteen operational employees responsible for booking spare-parts shipments in
one business unit of an industrial supplier of capital goods and aftermarket parts. The survey
combined five-point rating-scale items with open-ended questions and was analysed using
descriptive statistics and thematic analysis. The approach was inductive, with the strategy-
implementation gap and trade-off theory used as interpretive lenses rather than as tested
hypotheses.

The findings reveal a gap with two distinct origins. Awareness of the environmental targets
was high, but operational understanding of how to act on them was low. When priorities
conflicted, service consistently prevailed and emissions ranked last. On urgent shipments
emissions very rarely determined the choice and air freight was the default. Employees were
nevertheless willing to select greener options when no downtime was at stake, lead time
existed and the customer agreed. The decisive factor was therefore the type of flow rather
than employee attitude or information availability. The gap is thus structural rather than
attitudinal.

The study extends strategy-implementation and trade-off theory into an understudied
operational context and isolates the emergency—planned flow distinction as the condition
under which a greener choice becomes feasible. Managerially, it points to defining
sustainability in operational terms, verifying genuine urgency at source, enlarging the
planned flow and granting employees the information and authority to act.
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Tutkielmassa tarkastellaan yritystason kestdvyysstrategian ja operatiivisen kdytdnnon valista
kuilua  varaosalogistiikassa, jossa seisokkiajan kustannukset ylittdvdt selvésti
kuljetuskustannukset ja tavanomainen nopeuden, kustannusten ja pédstdjen vélinen
tasapaino kéddntyy pédinvastaiseksi. Tavoitteena oli selvittdd, miten strategian toteutuskuilu
ilmenee operatiivisella tasolla ja mitkd tekijat maarittdvit, voidaanko kestavyystavoitteet
sovittaa yhteen kustannus- ja palvelutasovaatimusten kanssa.

Tutkimus toteutettiin laadullisena yhden tapaustutkimuksena. Aineisto kerattiin anonyymilla
kyselylld, johon vastasi yhdeksédntoista varaosatoimituksista vastaavaa toimihenkil6a
pddomahyoddykkeiden ja varaosien toimittajan yhdesta liiketoimintayksikossa. Kysely sisélsi
sekd asteikko- ettd avokysymyksid, ja se analysoitiin induktiivisesti kuvailevan tilastollisen
tarkastelun ja teemoittelun avulla.

Tulokset osoittavat, ettd kuilulla on kaksi erillistd alkuperdd. Tietoisuus
ympdristotavoitteista oli korkea, mutta operatiivinen ymmaérrys siitd, miten tavoitteiden
mukaan tulisi toimia, oli védhdistd. Tavoitteiden ollessa ristiriidassa palvelu meni
johdonmukaisesti edelle ja padstot jaivét viimeiseksi. Kiireellisissd toimituksissa padstot
eivit koskaan ratkaisseet valintaa, ja lentorahti oli oletusvaihtoehto. Toimihenkil6t olivat
kuitenkin valmiita valitsemaan vihipééstdisemmain vaihtoehdon, kun seisokkiriskié ei ollut,
toimitusaikaa oli riittdvésti ja asiakas hyviksyi sen. Ratkaiseva tekija oli siten toimitusvirran
luonne eikd toimihenkildiden asenne tai tiedon saatavuus. Kuilu on néin ollen luonteeltaan
rakenteellinen eikd asenteellinen.

Tutkielma laajentaa strategian toteutuskuilun ja trade-off-teorian tarkastelua véhin
tutkittuun toimintaympéristoon ja erottaa hétd- ja suunnitellun toimitusvirran vélisen jaon
ehdoksi, jonka wvallitessa vihredmpi valinta tulee mahdolliseksi. Liikkeenjohdollisesti
tutkimus korostaa kestdvyyden madrittelemistd operatiivisin termein, todellisen
kiireellisyyden varmistamista jo toimituksen ldhteelld, suunnitellun virran osuuden
kasvattamista sekd toimihenkildiden varustamista riittdvélla tiedolla ja valtuuksilla toimia.
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1 Introduction

Logistics, along with manufacturing, are considered to be among the most polluting
industries globally. In fact, logistics was identified by the World Economic Forum as the
second largest producer of greenhouse gas emissions behind only power generation. As such,
logistics is critical to the success of global commerce, yet also contributes significantly to
climate change — placing it in a unique position where it must rapidly become more
environmentally friendly without reducing its ability to deliver products and services quickly

and reliably (Nagy & Szentes, 2024).

Furthermore, there is no indication that this challenge is decreasing. Global freight volume
continues to increase. However, current projections suggest that greenhouse gases produced
by logistics related activities will dramatically increase over the next several decades unless
the logistics industry begins to operate differently (Tetteh et al., 2025). To address this issue
“Green Logistics” is emerging as both a new research domain and as a significant business
priority for many companies. Green Logistics focuses on developing sustainable
transportation methods, warehouse procedures, packaging techniques and product handling
systems while maintaining operational efficiency and cost effectiveness (Nagy & Szentes,
2024; Tetteh et al., 2025). However, despite the significance of the logistics function to the
environment, studies indicate that until recently the logistics function has received less
attention in terms of a company’s overall sustainability initiatives than its high level of
greenhouse gas production would justify. This suggests that the logistics function provides
some of the greatest potential for organizations to lower both their operating costs and their

greenhouse gas emissions (Dey et al., 2011).

Where companies have taken a serious approach to implementing Green Logistics practices,
they have typically discovered that environmental objectives can conflict with financial
objectives. For example, adopting cleaner modes of transportation or investing in more
efficient ways to handle goods requires significant investments. Therefore, simply pursuing
environmental sustainability through a company’s logistics function does not guarantee
economic sustainability. Rather, a company must proactively manage the relationship

between environmental and economic sustainability. It cannot assume that achieving



environmental sustainability will automatically lead to greater economic sustainability (Arya

et al., 2020).

Therefore, while the bulk of research indicates that companies understand what needs to be
done in order to pursue a Green Logistics strategy, the real challenge lies in whether they
actually take action. While researchers have spent considerable time studying how
companies formulate corporate sustainability strategies, relatively little attention has been
focused on the actual implementation process — i.e., the specific actions needed to convert
an organization’s stated commitment to sustainability into ongoing practices (Engert &

Baumgartner, 2016).

Strategic Management Theory has long differentiated between the formulation phase of
strategic planning, determining where an organization is now and where it wishes to go, and
the implementation phase, addressing the more difficult question of how those desired
outcomes are achieved (Engert & Baumgartner, 2016). If a strategy is well-formulated but
poorly-implemented then it generates only intentions rather than outcomes. Poor or
incomplete implementation is also one of the most common reasons why strategic plans fail

(Pretorius, 2016).

As aresult of this disconnect between organizational intentions and member behaviors, there
exists today a major management challenge referred to as the Strategy-Implementation Gap
(S-GAP), which occurs when an organization states that it intends to implement a particular

course of action but fails to follow-through (Hrebiniak, 2006; Mankins & Steele, 2005).

The gap is not unique to sustainability nor to any singular industry. A comprehensive review
of the subject area conducted by Holm et al. (2025) found that strategy implementation is
generally challenging and infrequently successful within organizations operating in both the
public and private sectors. Strategy implementation is influenced by numerous factors
including organizational culture, leadership style, available financial resources, employee
morale, and many other organizational/managerial variables, in addition to communication.
Research conducted in manufacturing has illustrated that the gap itself, i.e. the disparity
between a company’s expressed strategy and how that strategy is implemented operationally,
may differentiate superior and inferior performing companies more clearly than either
strategy or operational implementation individually (Rho et al., 2001). While the gap has

been identified outside of business, research focusing on clean technology transitions



illustrates an operational gap existing between regulatory standards and enforcement of those
regulations that can reduce or eliminate the positive impact of otherwise stringent policies
(Brouillat & Saint Jean, 2020). Similarly, research focused on the internationalization of
university curricula defines the persistent difference between the intent to pursue a global
education agenda and actual practice as a gap that needs to be addressed through
organizational changes (van den Hende et al., 2023). Collectively, this body of research
supports the idea that the strategy-implementation gap is a structural element of how
organizations convert intent into action. Additionally, it suggests that due to the fact that
sustainability strategies place additional pressure on employees making decisions day-to-
day regarding balancing environmental considerations versus economic/cost/service related

considerations, that sustainability strategies are particularly susceptible to the gap.

In logistics, the opposing demands placed upon employees by their employers are called
trade-offs. Trade-off theory asserts that no system can be better in all ways competitively,
and thus, logistics managers must intentionally decide what competences they want to
emphasize, since different aspects of the business (for instance, cost, quality, time) contend
for limited resources (Skinner, 1969; Hayes & Wheelwright, 1984). Essentially, decision-
making in logistics is about balancing the competing trade-offs. Experienced logistics
managers clearly use and evaluate trade-offs differently. Moreover, the environmental
component increases the complexity of the trade-offs. While both lean and green initiatives
pursue the objective of eliminating waste from the production process, they do so in a vastly
different manner. For example, if fast delivery or high levels of customer service are critical
to your business, utilizing a just-in-time delivery method will probably necessitate more
deliveries per week with smaller shipments, resulting in higher amounts of transportation
activity/fuel usage/packaging and ultimately higher levels of greenhouse gas emissions.
Pursuing faster delivery methods will consequently negatively affect an organizations'
environmental objectives (Mollenkopf et al., 2010). Both reviewing the lean/green/agile
paradigms resulted in identifying areas of similarity/convergence/divergence among the
three (Bouhannana & Elkorchi, 2020). One primary cause for this was the fact that many of
the costs related to some types of transportation were not quantifiable/visible. Most
traditional logistical decisions are made based upon financial data supplied by accountants;
however, the social and environmental costs associated with a specific type of transportation
are viewed as "externalities" and are therefore omitted from the calculations. Consequently,

the "cost-effective" trade-off that managers perceive themselves to be optimizing when



making logistical decisions is incomplete (Jansen, 2024). The larger body of strategic
literature has also identified this same issue as a problem of conflict between developing
effective decision-making processes and garnering stakeholder support for implementing
those decisions. Therefore, trade-offs occur within both the decision-making process itself,

as well as with respect to each individual decision (Roberto, 2004).

Therefore, bridging the gap between development of sustainability strategy and operational
logistical decision-making entails considerably more than simply developing goals/targets.
Closure of this gap depends primarily upon achieving internal coordination between senior
management and operating staff who are directly responsible for selecting modes of
transportation; as well as providing adequate resources/capabilities to enable operational
implementation of environmental priorities (Khan et al., 2022). When logistics operations
are contracted to third-party suppliers/vendors, then this gap closes to become an
interorganizational problem. Since buying companies are liable for an environmental
footprint generated by partners over whom they have little direct authority (Jersfeldt et al.,
2016; Rauer & Kaufmann, 2015). Research evaluating digital supply chain
capabilities/corporate sustainability strategies/leadership demonstrates substantial influence
on sustainable performance of logistics businesses (Esangbedo et al., 2024). Nevertheless,
relatively few studies have evaluated the operationally-based environment in which these

trade-offs are most apparent. That environment serves as motivation for this dissertation.

The study area of the thesis is the field of spare part logistics. It uses a single case of an
industrial supplier of capital goods and related after sales spares as its research object. Spare
parts are shipped using a transportation method where availability and rapidness of delivery
are critical due to the high costs per hour associated with machinery downtime. Due to these
factors, air shipping (the dirtiest form of shipping) is used frequently. Additionally, demand
is typically unplanned and thus there is limited opportunity to use a greener but potentially
less timely alternative. As such, the typical trade off of cost versus carbon emissions is
altered when compared to other types of shipments. Customers are also commonly located
remotely thereby limiting their transportation alternatives. Both the trade-off between cost
and environmental impact and the gap are therefore larger than normally seen. However,
most of the previous models developed for sustainable or "green" logistics have been based
on standard types of freight, manufacturing and purchasing practices. Therefore, this study

is carried out in the previously understudied area.



1.1 Research problem and objective

The problem this thesis addresses is the disconnect between corporate sustainability strategy
and operational reality in spare parts logistics. The wider literature establishes that green
logistics strategies are difficult to implement and that the strategy-implementation gap is a
structural feature of organisational life, but it says comparatively little about contexts in
which the operational logic actively resists sustainability. In spare parts logistics the question
is not only how the implementation gap manifests, but whether a green logistics strategy is
operationally feasible at all when availability and downtime costs dominate decision-

making, and under what conditions, if any, sustainability can realistically be prioritised.

The objective of the study is to examine the operational logistics personnel who are caught
between cost, service and sustainability targets, and to understand how the gap between top-
management strategy and operational execution manifests in this specific setting. The study
pursues both a theoretical and a managerial contribution. Theoretically, it extends existing
work on the strategy-implementation gap and on trade-off theory in supply chain
management into a context that has received limited attention. Managerially, it aims to
produce insights that the case company and comparable firms can use to refine how
sustainability targets are designed, communicated and monitored at the operational level, so

that those targets are more likely to influence the decisions they are intended to shape.

1.2 Research questions

Clear and focused research questions keep the study on track and provide the basis against
which the empirical work is later evaluated. The questions reflect two analytical
commitments. First, they need to capture both the existence of the strategy-implementation
gap and the conditions under which it can or cannot be bridged in the spare parts context.
Second, they are phrased so as not to assume in advance that the gap is purely a
communication or knowledge problem, since the literature suggests that it may instead be
embedded in the nature of the business. The main research question is therefore formulated

as follows:



How does the strategy-implementation gap manifest in spare parts logistics, and what
factors determine whether sustainability targets can be balanced against cost and service

level requirements?

The inclusion of balancing sustainability against cost and service level signals the working
assumption that the gap in this context may be a structural feature of the business rather than
simply an implementation failure. To support the main question and to deepen the

understanding of how the gap operates in practice, two sub-questions are proposed:

1. How do the operational logistics employees responsible for spare parts shipments
understand the case company's green logistics targets, and how do they perceive the

applicability of those targets?

2. How do operational logistics employees navigate the trade-off between delivery
urgency, cost and emissions when selecting transport modes for spare parts, and what

criteria dominate decision-making when these goals conflict?

The first sub-question addresses the perceived applicability of corporate strategy to the spare
parts context, since personnel may be aware of the strategy in principle yet, consciously or
not, treat their own area as exempt from it. The second explores the criteria that dominate
transport decisions when goals conflict, with the aim of identifying the thresholds at which
urgency overrides sustainability, and whether there are conditions under which a slightly
slower but greener option becomes acceptable. Together, the sub-questions are designed to

surface both the cognitive and the structural dimensions of the gap.

1.3 Conceptual framework

The conceptual framework that guides the study links three bodies of theory to the empirical
setting. At the top sits corporate sustainability strategy, comprising the green logistics targets
formulated by management. Strategic management theory's distinction between formulation
and implementation provides the vertical axis of the framework: the strategy-implementation
gap is understood as the distance between these formulated targets and the transport
decisions actually made at the operational level (Engert & Baumgartner, 2016; Hrebiniak,
2006). Trade-off theory provides the horizontal axis. At the point of execution, operational

personnel reconcile competing priorities, principally delivery urgency and service level,



cost, and emissions, and trade-off theory explains why these priorities cannot all be
maximised at once (Mollenkopf et al., 2010; Skinner, 1969). The framework treats the spare
parts context as a moderating condition that sharpens both axes, because the extreme cost of
downtime and the reactive nature of demand bias the trade-off heavily towards speed and
widen the gap between strategic intent and operational practice. The empirical study
examines where, in this structure, sustainability targets are absorbed, reinterpreted or set
aside, and what enabling conditions (such as planning horizon, flow type or management
attention) allow them to influence decisions. The framework thus connects the reviewed
literature directly to the research questions and supplies the analytical lens through which
the interview and survey data are interpreted in the empirical chapters. The framework is

show in Figure 1.
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Figure 1. Conceptual framework of the study



1.4 Definitions of key concepts

Green supply chain management. Green supply chain management, or sustainable supply
chain management, incorporates environmental and social issues into supply chain
management in order to improve environmental sustainability of supply chains and related
activities and companies, while continuing to achieve financial goals, by using an
environmental perspective throughout the entire life cycle of products from design and
procurement of raw materials through transportation, use and recycling/disposal (Srivastava,
2007). Thus, this study will focus solely on the "transport" part of green supply chain

management.

Green logistics. Green logistics is defined as environmentally focused
logistics/transport/distribution systems, i.e., it involves designing and managing logistics so
as to minimize the environmental footprint associated with them, such as emissions, energy

consumption and waste generation, without reducing service levels (Nagy & Szentes, 2024).

Strategy implementation gap. A gap between strategy formulation and implementation
exists when there is a persisting disparity between the overall strategies developed for a
company and how these strategies are actually executed. Such gaps exist because although
many organizations have created comprehensive strategic planning processes that outline
desired future states, these plans do not provide sufficient guidance for day-to-day operations
to translate their planned objectives into successful results (Mankins & Steele, 2005;

Hrebiniak, 2006; Pretorius, 2016).

Trade off theory. Trade off theory in the context of supply chains posits that a business
cannot be excellent in all of the areas critical to competing in markets. Therefore,
organizations can make conscious decisions regarding which areas they wish to emphasize
in terms of relative priority, e.g., in terms of cost, quality, delivery speed, flexibility and

environmental sustainability (Skinner, 1969; Hayes & Wheelwright, 1984).

1.5 Research methodology

The study is based on a qualitative single-case research design. This type of research is best

suited for problems where there is a need for understanding how individuals reason when
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they have competing priorities, as opposed to quantifying the level of a specific variable. A
single business unit of the case company is the focus of this study. The majority of the
research is inductive and seeks to identify patterns within the study's data instead of testing
pre-defined hypotheses. The primary data source is an anonymous survey of the operators
responsible for booking and arranging spare parts transportation. The survey consists of both
rating scale items (to assess the degree or extent) and open-ended question formats, allowing
the respondent to provide explanations in their own words regarding their response. The
survey was developed around the two sub-questions identified in chapter 1 and included
questions that were designed to relate to actual behavior; thereby reducing the likelihood of

respondents providing responses consistent with what the organization would want to hear.

1.6 Scope and structure of the thesis

This study was intentionally limited. This study studied spare parts logistics within a
business unit of the case company, and selected product lines. Thus the findings of this study
can not represent the entire organization since different product lines have different customer
urgency and service needs. It will take an internal viewpoint of the company only. External
providers (i.e., third-party logistics) provide transportation services for spare parts; however
the limitations of those providers (e.g., carrier capacity, route restrictions, contract defaults),
while noted as areas that would need to be explored in future studies were outside the scope
of this study. Both reactive emergency shipments and planned replenishments are included
in the study. However they are treated separately since the trade-off will differ greatly
depending upon whether or not you are making a proactive vs. reactive shipment. A small
sample size of one company study using one survey instrument, this study is looking to
develop transferable propositions about where and how these gaps occur rather than
providing statistically representative results. The findings of this study should be interpreted

based on the specific location and time period from which the data was collected.

The remainder of this thesis proceeds as follows. Chapter 2 provides a review of the literature
surrounding green supply chain management, green logistics, the strategy implementation
gap, trade-off theory, and identifies spare parts logistics as a unique context and outlines the
research gap. Chapter 3 describes the methodology used in this study, which includes

philosophy, design, the case company, data collection methods and procedures, data analysis
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methods and procedures, and considerations for reliability and validity. Chapter 4 describes
the data collected and analyzed: the green logistics strategies that operators understood the
strategies to be, how those strategies reached them, how well they understood the strategies
to be implemented, and identified the trade-offs made when making decisions regarding
transportation. Chapter 5 compares the findings of this study to the literature and develops
conclusions with managerial implications, limits to this study, and potential directions for

additional research.
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2 Literature review and theoretical framework

This chapter develops the theoretical foundation of the thesis by drawing together four
bodies of work that have largely been written in isolation from one another: green supply
chain management, green logistics, the strategy-implementation gap, and trade-off theory.
Each is reviewed not as a self-contained field but as one face of a single problem, namely
how an environmental ambition formed at the top of an organisation does, or does not,
survive its journey down to the person who books a shipment. The chapter then turns to
spare-parts logistics, the operational setting in which that problem takes its most extreme
form, and argues that the dominant assumptions of the green logistics literature break down
there. It closes by stating the research gap and the conceptual framework that follow from

the review.

2.1 Green supply chain management

Beginning with the original understanding that green supply chain management (GSCM)
represents more than just a singular tool or technique, and instead reflects a gradual process
of migrating environmental responsibility into an organizational area historically focused
primarily on cost and service. Srivastava's (2007) seminal review provided a comprehensive
framework of GSCM as the incorporation of environmental considerations throughout the
entire product life cycle — including the processes related to design and materials selection,
production and delivery, use and recovery, and ultimately end-of-life disposal. While
providing a common language for a previously disjointed body of research, Srivastava's
broad definition has resulted in many issues with defining the specific scope of GSCM.
Specifically, Mohanty & Sarkar (2025) directly stated that researchers have utilized the
terms "green" and "environmental" supply chain management nearly synonymously,
resulting in very diffuse conceptual boundaries surrounding the study of GSCM and making
it challenging to compare empirical findings across studies. The initial liberality of
definitions for GSCM has thus been a double-edged sword. On one hand, it created a shared
vocabulary across researchers. On the other hand, it has led to numerous instances where

essentially all phenomena studied within GSCM could be defined as being part of a "green"
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or "environmental" supply chain management context. In essence, while the initial
definitions were generous, they lacked specificity and clarity. As such, any research
discipline that cannot clearly define its subject matter will inherently suffer from the inability

to develop reliable metrics regarding how well their respective subjects perform.

While there is general agreement within the literature that the primary drivers of green supply
chain management are both external pressures and internal capabilities, there exists
considerable debate regarding which of the two drivers is responsible for driving actual
performance. Those supporting the external driver perspective emphasize external factors
such as regulations, the UN Sustainable Development Goals (SDGs), increasing customer
and investor environmental expectations, etc. that force companies to transform their
traditional supply chains into environmentally responsive supply chains (Srivastava, 2007;
Khan et al., 2022). Conversely, those emphasizing the internal driver perspective argue that
transformation to an environmentally responsive supply chain is achieved primarily due to

a company's own resources and abilities (Hart, 1995; Khan et al., 2022).

Specifically, Khan et al. (2022) address this issue using both the resource-based view (RBV)
and Hart's (1995) natural-resource-based view (NRBV), arguing that a company's ability to
successfully migrate toward an environmentally responsive supply chain is significantly
influenced by internal resources. These resources include: supply chain connectivity, the
degree of information sharing among stakeholders involved in the supply chain, top-level
managerial support/commitment, and acceptance of green practices by the day-to-day
operational personnel implementing them. Thus, Khan et al.'s (2022) logic is sequentially
based, rather than additively based. Supply chain connectivity and information sharing
provide the basic underlying infrastructure necessary to facilitate movement toward an
environmentally responsive supply chain. However, this infrastructure remains dormant
until it receives managerial support/commitment that translates external pressure into
actionable items implemented by managers at the operational level of the organization.
Ultimately, this managerial support/commitment must reshape routine decision-making

activities at the operational level before environmental improvements occur.

Tetteh et al. (2025) utilize a similar approach to define the role of supply chain ethical
leadership as the precursor to developing green core competences. They position green core
competences as the outcome of supply chain ethical leadership; however, unlike Khan et al.

(2022), they do not conclude that this relationship results in improved environmental
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logistics practices solely based upon leadership pronouncements. Instead, they position
green core competences as the intermediate outcome that eventually leads to implementation
of environmentally sustainable logistics practices. Both studies identify the primary driver
of successful transformation to environmentally responsive supply chains as located within
the company and at the individual/human level. Such positioning provides a significant
correction to prior research focused on regulation as the primary driver of transformation;
however, it also provides an overly convenient explanation for successful transformation
because establishing internal commitment is considerably simpler than demonstrating

evidence of such commitment.

A more robust version of the capability argument is presented via dynamic capability theory
(DC Theory). DC Theory is particularly relevant for companies without ownership of their
logistics-related physical assets. For example, Rauer & Kaufmann (2015), examining the
rare earth mineral supply chains of companies operating in the green technology sector,
identified three types of capabilities required for companies to extend their environmental
stewardship responsibilities beyond their direct control: sensing capabilities that permit
assessment and evaluation of external environments; alignment capabilities that integrate
internal strategic goals with operational requirements of external providers; and resilience
capabilities that enable companies to maintain environmentally-sustainable operations
despite non-compliance from external partners. Additionally, Rauer & Kaufmann (2015)
identified several environmental constraints against which each type of capability must be
exercised. These constraints include: limited supply chain visibility; difficulties associated
with verifying compliance with environmental standards by remote providers; limited
leverage over external providers; ambiguity regarding the concept of sustainability; and

differences in regulatory enforcement across geographically dispersed areas.

There are many aspects of the research methodology within this body of literature that need
to be examined closely because it will determine what conclusions can be drawn from this
literature. According to Tetteh et al. (2025) much of the research in the area relies on
resource-advantage, organisational and systems theories. In addition, there is a
predominance of cross-sectional survey designs, and a large portion of the empirical
evidence produced comes from China. Cross-sectional surveys are useful in demonstrating
that firms which report more green practices, tend to report better results; however, cross-

sectional surveys are poor at determining if the practices created the results or if other
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variables affected both. Cross-sectional surveys are nearly ineffective when trying to answer
the questions that matter most in this study such as: How is a practice performed during
times of stress? Nikseresht et al. (2024), analyzed over 700 sustainable green logistics and
remanufacturing studies published between 2008 and 2023. They mapped the field into
seven clusters: The Circular Economy; Decarbonization of Operations; Green Sustainable
Supply Chain Management; Drivers/Barriers of Reverse Logistics/Circular Economy;
Sustainable Business Models; Transport Problems; Digitalization. There is something
revealing about the neatness of that mapping. A field that maps as neatly is a field in which
clusters rarely communicate with each other, and the practical question posed by this thesis
is: How does a sustainability goal survive the encounter with a critical transportation
decision? This is a question that lies directly between the three clusters mentioned above:
Decarbonization Cluster; Transportation Cluster; Business Model Cluster. Therefore, it

belongs completely to none of them.

Enabling factors have been extensively enumerated and modeled in terms of ranking
enabling factors. Shoaib et al. (2023) used fuzzy DEMATEL and interpretive structural
modeling approaches to identify and prioritize enabling factors of sustainable green logistics
under the Triple Bottom Line. Their primary contribution was to demonstrate that enabling
factors do not all carry equal weight and form a causal hierarchy in which a few foundational
factors control the remainder. The implications of this finding are significant from a practical
standpoint: A company cannot merely follow a list of green practices because the practices
are mutually dependent and only a few of them provide leverage. The same intuition is
behind the circular economy branch. Elia et al. (2020) studied 98 companies claiming to
have initiated circular economies. They found that the relationship between a supply chain's
configuration and its circular practices' adoption has been almost totally ignored even though
circular strategies require fundamental changes to supply chains structures rather than
incremental adjustments. Zarbakhshnia et al. (2023) pushed the circular strategy beyond the
firm itself to include the firm's suppliers. They proposed a hierarchical fuzzy method for
evaluating sustainable third-party logistics providers. This is exactly the type of supplier
facing capability Rauer & Kaufmann (2015) suggested a focal company would need to
establish. Jayarathna et al. (2024) using system dynamics compared green purchasing, eco
design, reverse logistics, and green transportation. They demonstrated that reverse logistics
improves both economic and social performance while green transportation does more for

the environment. That finding undermines the whole green supply chain concept since it
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suggests that the different components of "green" pull in different directions. Therefore,
when a company chooses between these different components, it is making a trade-off rather

than pursuing a single goal.

This is where the literature's optimism requires examination and this is where most green
supply chain studies fail. As noted earlier, the prevailing view in the literature is a positive
feedback loop in which green practices result in improved environmental performance;
environmental performance leads to improved reputation; improved reputation results in
improved financial performance and closes the loop on providing rewards to the virtuous
company. However, Hazen et al. (2011) challenged this rosy portrayal. Through examining
the diffusion of green practices through innovation diffusion theory and resource-advantage
theory, they demonstrated that customer perception may see products processed through
green procedures (such as reverse logistics and remanufacturing) as being less desirable than
new products. The implication is quite direct and contrary to the entire premise of the
reputational mechanism. Green practices do not inherently create competitive advantages
and will potentially deter customers from buying a product if they perceive "green" as being
equivalent to "second rate," absent of deliberate efforts to manage those perceptions. To a
company that judges deliveries based primarily upon whether the correct part arrives quickly
enough to start up a stopped machine, this represents an enormous challenge in miniature

form, and foreshadows the argument presented later in the thesis.

The most recent research in the field of performance has been more transparent regarding
the conditional nature of payoffs. Reading all of the current studies collectively presents a
consistent viewpoint of criticism. Esangbedo et al. (2024) conducted a study on logistics
companies in Nigeria. They found that an improvement in sustainability performance can
occur via joint effects of supply chain leadership, digital supply chain practices and corporate
sustainability strategies. However, they also noted that such improvements will only occur
if there is a collaborative approach among the parties involved as opposed to utilizing a
single leverage point alone. Ohakwe & Wu (2025) took this finding a step further by using
a moderator that most studies neglect: infrastructure quality. Their findings revealed that
organizational sustainability was positively affected by logistics performance only when
high-quality supporting infrastructure existed. As a result, they offered a surprisingly
pragmatic suggestion that organizations should prioritize route optimization over electric

vehicles in areas where charging infrastructure does not exist. A key takeaway from their
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findings extends far beyond the boundaries of a single country. While the performance
benefits derived from implementing green practices depend upon existing conditions of
context within which the practice is implemented, and while such contexts cannot be
supplied by the green practice itself, if the necessary conditions do not exist, the green
practice may appear to have no positive impact on financial reports. This is the best
explanation for the numerous empirical studies that have reported a lack of strong direct
relationships between green supply chain management and business performance. Although
the direct benefit of green practices may be present, it is clearly dependent on the existence
of specific contextual factors. Studies that have identified zero or negative impacts may be
examining organizations that currently do not possess the necessary conditions to convert
green practices into performance gains. Mushtaq & Akhtar (2025) identify one method to
escape the limitations associated with relying solely on green practices. Their research
demonstrates that a "green" learning orientation provides a better sustainability outcome
only when it is utilized as input for green organizational learning. Such evidence indicates
that the organizations capable of capitalizing on the benefits provided by green practices are
those able to learn how to effectively implement and utilize them rather than those who
simply adopt them. Intention is less important than capability in regards to whether or not a
company captures value from adopting green practices; thus, an organization can be
expected to incur costs without realizing returns when a green practice is not accompanied

by sufficient absorptive and learning capabilities to enable its successful implementation.

Two additional research streams provide additional information relative to our study. Both
research streams focus on potential solutions to help organizations advance toward greater
sustainability. The first stream focuses on what has been termed as the "procurement
frontier." Wagqar et al. (2025), examined the relationship between sustainable procurement
and advancing the United Nations' Sustainable Development Goals (SDGs). They
determined that the advancement of SDGs through sustainable procurement occurs primarily
due to the role of sustainable logistics in facilitating mediation of sustainable procurement
and subsequently contributing to attainment of SDGs. The second stream of research focuses
on what has been referred to as the "technological frontier." Luu et al. (2023) modeled a
hybrid consisting of Industry 4.0 and the Circular Economy as mechanisms driving green
logistics and sustainable supply chains. They established a positive direct relationship
between hybridized concepts and stimulation of strategic changes. Zhu et al. (2025)

researched the need for circular strategies combined with digital tools in order to create
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growth while remaining environmentally conscious in extractive industries. Heavy industrial
processes represent an example of green supply chain management working under difficult
conditions. Green supply chain management works within constraints created by geography,

continuous operations, heavy equipment and other similar challenges.

2.2 Green logistics

Green supply chain management is a strategy and green logistics is where that strategy meets
a truck. Most of the sector's emissions are created in transportation and warehousing and
these are also the two domains in which the trade-offs from this thesis will be concrete rather
than rhetorical. According to Nagy & Szentes (2024), green logistics refers to the intentional
transition towards "green" transportation methods, energy efficient warehouse operations,
environmentally friendly packaging options and smart inventory control strategies. Although
they are quite frank about the barriers to this goal (high initial costs, limited technology
availability and regulatory requirements) their honesty is refreshing as much of the existing
green logistics research reads more like advocacy than analysis. Du et al. (2023) examined
both green logistics and financial innovations within the brics-t economies and confirmed
what they refer to as the carbon-neutrality hypothesis. The hypothesis states that through the
use of green logistics, green innovation and renewable resource utilization collectively will
produce net zero carbon emissions. While the logic behind the hypothesis is reasonable at
the scale of a national economy over 20 years, whether or not this same logic will survive
being translated down into a single shipment booked under duress is exactly the type of issue
that cannot be addressed by macro-economic research and represents a long-standing

weakness of the field.

Research that treats the logistics function seriously as a location of both cost and carbon
simultaneously is probably going to be the most helpful. The dual nature of the logistics
function as regards cost and carbon creates the very real trade-off described above. In 2011,
Dey et al., demonstrated well prior to this becoming a fad, that the logistics function should
have a significant place in any organization's sustainability plan due to the large amount of
money spent on logistics and the opportunities for waste elimination that exist within
logistics; their guidance was unambiguously simple: "start early. Start simple." Their

guidance was predicated upon a requirement that has been repeated many times within this
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body of research, i.e., there needs to be visible top-management commitment. They
documented an emissions hierarchy of transportation modes that provides context for all of
the research in this area, specifically illustrating how much greater than road in terms of
carbon intensity per tonne kilometre the emissions from air freight are and how much greater
than rail and water in terms of carbon intensity per tonne kilometer the emissions from road

are. This is demonstrated in Figure 2.

Air freight =~ 600
Road

Rail

Sea / water

Indicative gCO,e per tonne-kilometre

Figure 2. Indicative carbon intensity of freight modes (accordance with Dey et al., 2011)

When a company has the ability to select among multiple transportation modes this hierarchy
presents no problems. However, when companies do not have the luxury of selecting among
transportation modes but instead are forced to use the most carbon intensive transportation
mode available (as in the case of parts logistics) then this hierarchy becomes the defining
problem. Arya et al. (2020) formally articulated the conflict that was implied by Dey and
colleagues. Utilizing system dynamics they modeled the interaction between environmental
and economic sustainability in logistics and asked why, despite investing in sustainability-
related activities, many organizations are unable to achieve expectations for improvement in
environmental sustainability. Their response to this inquiry is that managers do not possess
tools for evaluating the size of environmental improvements relative to economic impacts
from investments made in technologies that improve environmental sustainability; therefore,
environmental and economic sustainability objectives are managed separately as opposed to

as part of a singular system.
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An increasing number of organisations are now creating clusters focused on green logistics,
which is part of their focus on digitalisation and the circular economy. A key feature of the
organisation’s strengths — particularly sophisticated processes — is its weaknesses —
particularly its lack of operational knowledge. According to Kannan et al. (2026), there are
five stages of logistics maturity, including sustainability, the circular economy and Industry
4.0, all combined in the form of advanced logistics 4.0. Kannan et al. (2026) argue that due
to climate pressures and increased regulatory requirements related to the Sustainable
Development Goals (SDGs), companies need to re-think their logistics practices. Salman et
al. (2025), using fuzzy models, developed Industry 4.0 strategies for sustainable logistics in
an emerging markets electronics industry. Salman et al. (2025) concluded that resource
constrained industries require standardized benchmarking methodologies and technologies
(e.g., RFID-based systems to support real time tracking). On the opposing side of the
spectrum, Gupta et al. (2024) identified obstacles to implementing Smart Sustainable
Logistics in a developing economy through Bayesian Group Decision Making methodology.
Specifically, Gupta et al. (2024) examined both the challenges to implementing Smart
Sustainable Logistics and the strategies available to address those challenges. All three
studies are characterized by an optimism regarding technology that is tempered by
recognition that capability and infrastructure are constraints to implementation, as was
previously determined by the performance literature based upon the opposite approach.
Similar pragmatic approaches appear in the decision analysis area. For example, Aytekin et
al. (2024) employed a T-Spherical Fuzzy Methodology to develop an optimal Green Strategy
for Logistics Companies. Additionally, Xiao (2024) utilized a combination of SWOT
Analysis and Analytic Hierarchy Process to prioritize Sustainable Logistics Development
Strategies. While the studies provide methodological clarity and are practical in nature, they
provide very little insight into what occurs when the selected strategy fails during an
emergency in the middle of the night. It is this failure — rather than the selection of the
strategy itself — that ultimately determines whether a Green Logistics Target is achieved or

simply quietly ignored.

Only two studies moved beyond the level of abstraction of the prior three studies and
provided specific insights into what occurs to logistics work once an environmental target
has been established. Both were also important to consider within this section since they
described specifically what occurred with logistics work when an environmental target was

implemented. Based upon ten case studies of logistics service providers located primarily in
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the Nordic region, Abbasi & Nilsson (2016) identified four general types of challenges faced
by organizations seeking to implement environmentally sustainable logistics: customer
priorities, managerial complexity, network imbalances and uncertainty. The first of these,
customer priorities, represents the silent killer of environmental targets for green logistics
initiatives. Customer priorities represent the only concern of customers in the context of
spare parts where "uptime" is always the sole consideration of customers. As a result, if
customers do not assign value to a particular green characteristic then providers cannot profit
from that characteristic. A non-monetable characteristic is one that employees performing
logistics activities will de-prioritize as soon as it incurs a cost. In contrast, Jersfeldt et al.
(2016) are much closer to providing evidence of the day-to-day realities associated with
establishing an environmental target for logistics. Through a single-case study of a Danish
organization whose mission includes being environmentally conscious and who uses third
party providers for transportation services while retaining logistics as a boundary function,
Jorsfeldt et al. (2016) demonstrated that establishing a carbon reduction goal did not merely
constrain existing work, but instead created additional decoupling points throughout both
the demand and supply chain. As a result, the organizational unit responsible for internal
logistics became an integrator between the organization and its providers of transportation
services. Therefore, establishing an environmental target essentially re-organized the work
and re-distributed responsibility. This represents the type of detailed structural consequences
that can occur as a result of establishing an environmental target for logistics that cannot be
seen by either macro-level or modeling research. Similarly, this thesis anticipates finding
similar structural consequences at Case Company when any serious environmental goals for
green logistics would need to be coordinated across the boundary between Case Company

and its outside carriers that physically move parts for Case Company.

In addition to these three studies, there are other studies that add to the scope of the study
but do not reverse the findings. For example, Palsson & Olsson (2025) examine the
environmental impact of sustainable omnichannel delivery options. They show how an
increase in delivery options also increases both emissions from delivery and the amount of
managerial effort required to manage those emissions. This demonstrates that green logistics
is dynamic and influenced by changing consumer demands on services rather than a static
problem to be resolved. Similarly, Radulovic & Bukilica (2021) place logistics management
into the larger context of the pursuit of competitive advantage. They illustrate that

historically, logistics was justified initially based on service and cost; only relatively
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recently, with growing public interest in sustainability, were logistics activities justified
based on their contribution to sustainability. Therefore, sustainability can be seen as entering
into the traditional functions of logistics as a "latecomer" with respect to established
priorities. Both Esangbedo et al. (2024), and Ohakwe & Wu (2025), who we reviewed
earlier, provide empirical evidence that support the assertion that green logistics
development will require addressing the underlying infrastructure challenges in developing
countries. Overall, the same general theme emerges across all of these studies. While there
are many different conceptual frameworks proposed to describe what green logistics should
look like, there are very few studies that describe what the operational personnel involved in
green logistics do in practice when implementing green practices requires significant
additional costs and/or time, or if customers do not perceive that they receive any tangible
benefits from such efforts. Thus, it is precisely the type of structural issues that are typically
overlooked by the macro and modeling studies discussed above, and provides some
indication of what this research anticipates will occur at the Case Company level where true
green targets would likely need to be developed and implemented across the boundary

between the firm and its supply chain providers.

2.3 The strategy-implementation gap

The literature shows a consistent and strong empirical correlation between strategy
formulation and strategy implementation. However, there is little research about what
influences this correlation. In general, the literature identifies several key variables as critical
to strategy implementation including organizational design, organizational culture,
leadership, systems of management controls, employee motivations, and employee
qualifications. As noted earlier, the current literature tends to emphasize the role of higher
level organization design elements and lower level individual motivators as particularly
important. A major exception to the literature's emphasis on individual motivators is Engert
and Baumgartner (2016). In their empirical study, they found that both employee
communications and employee motivation were significant predictors of corporate
sustainability strategy implementation success. They suggest that these two variables were
likely underemphasized in past research because they tend to be further away from the
boardroom than other variables included in the literature. The authors interpret their findings

as supporting the view that the main reason why so many firms have difficulty successfully
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implementing their corporate sustainability strategies is not a failure in designing good
strategies, but rather a failure in making those strategies meaningful and actionable to

employees who are responsible for executing them.

Holm et al. (2025) used a meta-analysis approach to analyze 160 published articles related
to green logistics strategy implementation. They identified two types of levers that managers
can use to improve green logistics strategy implementation success: managerial levers (e.g.,
developing a project plan and establishing an organizational structure) and organizational
levers (e.g., using new forms of working and technology). While the authors indicate that
each type of lever may affect strategy implementation success differently depending on the
specific context, they also emphasize that having a highly capable management team is
necessary for identifying and effectively applying the best levers available. Srivastava and
Sushil (2013) provide a more detailed theoretical explanation of why some firms experience
greater success in implementing their green logistics strategies than others. Using a factor-
based model, they identify six key strategic performance factors that influence green
logistics strategy implementation success. These include product differentiation, innovation,
customer orientation, competitive advantage, financial resources, and supply chain
integration. Srivastava and Sushil note that most firms understand which strategic
performance factors contribute to successful green logistics strategy implementation but are
often unsure of which of those factors are the most important to focus on when selecting
priorities. Therefore, they propose creating a balanced scorecard that would measure both
strategic and operational performance measures. Many logistics coordinators face this same
dilemma daily. For example, when deciding which shipping carrier to select, the coordinator
is typically evaluating multiple different criteria simultaneously. However, he/she may not
always have a clear idea of how his/her decision will impact overall firm performance.
Mvubu et al. (2025) examine the role of human capital factors in influencing green logistics
strategy implementation success. They define five primary categories of human capital
factors: knowledge and skills, abilities and competencies, work values and attitudes,
personal traits and behaviors, and emotional intelligence. While the authors acknowledge
that all categories can positively influence green logistics strategy implementation success,

they indicate that emotional intelligence is particularly relevant.

The gap in the literature is not limited to business strategy. Rather, the cross-sectoral

evidence provided is useful and informative as opposed to merely ornamental. In this regard,
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the evidence demonstrates that the gap between a company’s strategy for manufacturing and
how effectively those strategies are implemented is a characteristic of organizational
behavior as opposed to an idiosyncrasy of any single industry. As such, Rho et al. (2001)
were able to demonstrate via data collected in three countries—United States, Korea and
Japan—that the gap between manufacturing strategy and implementation practices was more
effective than both strategy and practice individually in distinguishing between companies
performing at a higher versus lower level. Therefore, the authors established that the gap
represents a distinct performance dimension in addition to being a subjective concern of

management.

Brouillat & Saint Jean (2020) modeled the implementation gap related to environmental
regulations. They demonstrated through agent based simulations of the REACH regime that
the physical distance between a regulatory requirement and its enforcement can reduce or
even reverse a desired shift to cleaner technologies. Moreover, they found that implementing
the highest level of regulation along with the highest level of enforcement does not always
result in the best possible outcome due to the fact that overly stringent regulations can

overburden firms responsible for developing clean technologies.

Milhorance et al. (2022) studied the implementation gap in climate adaptation policies in
Brazil and Colombia. The authors reframed the issue as a problem of policy translation
where an organization's strategy is interpreted, negotiated, adapted and modified at every
organizational level as it moves down to the lowest levels of operation until there remains
little resemblance between the strategic objectives originally formulated at the top levels of

the organization and those ultimatly acted upon at the bottom levels.

van den Hende et al. (2023) reached a similar conclusion regarding implementation gaps but
in the context of internationalizing curricula at universities. Utilizing Pettigrew's theoretical
framework for organizational change, these authors argued that strategy-practice
implementation gaps occur only after implementation is treated as an organizational change
process as opposed to merely issuing directives to be followed. The similarities among
regulatory requirements, educational settings and manufacturing environments are
illustrative. Regardless of whether a strategy must be carried out by individuals or groups
before becoming a course of action, there exists a gap between a formally approved strategy
and its execution. Moreover, this gap is structural and not symptomatic of some individual

or group's ineptitude.
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Many studies have identified what individuals do within this gap and these findings are
disturbing to many managers who assume a goal once stated is automatically achieved. For
example, Pretorius (2016) states that the lack of implementation results in creative forms of
"covert" actions that rely on informational asymmetries. Managers and employees engage in
private forms of improvisation surrounding a strategy they refuse or are unable to implement
as prescribed. This is a realistic view and one that fits into the spare parts environment with
unsettling clarity. When a sustainability objective conflicts with an obligation to maintain a
customer's equipment, operational staff typically do not challenge their employer's
sustainability goals openly; instead, they take advantage of alternative paths by ordering
faster, carbon intensive products while documenting their choices as legitimate operational
necessities. Their organizations are unaware that their strategic decisions have been

circumvented since no one has ever denied them.

Roberto (2004) provides a structural explanation for why it is relatively easy to avoid direct
conflict with strategy when creating alternative solutions. He notes that achieving consensus
required for successful implementation and making timely decisions in operations can create
conflicting demands. Thus, rapid decision-making processes valued in logistics may serve
as an impediment to cooperative agreement and shared commitment required for long term

implementation.

In contrast to these findings, Baldassarre et al. (2020) provide a positive perspective toward
closing the design-implementation gap in sustainable business models. They propose
prototyping and small scale pilot testing of new business models prior to full scale rollout.
They assert that strategies that have been subjected to testing using actual data obtained
during prototype development will be more resilient to eventual reality compared to those

developed solely through formal strategic planning processes.

Maluleka & Chummun (2023) suggest competitive intelligence as another means of
improving implementation by suggesting that improved environmental scanning will
improve the likelithood of implementation success by providing continuous feedback about

the effectiveness of ongoing strategy.

Finally, Guillon & Cezanne (2014), trough conducting an evaluation of existing research
relating employee loyalty and organizational performance, raise an important warning.

Despite widespread assumption, the linkage between employee loyalty and organizational
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performance has received little empirical support due to conceptualizations of loyalty that
have been too vague or ambiguous to be reliably measured. Because of this ambiguity,
managers should recognize that relying solely on goodwill among employees to achieve
sustainability in green logistics is fragile, and that goodwill is insufficient as a basis for
organizational structure, incentives, and metrics to ensure that environmentally conscious

options are always preferred.

2.4 Trade-off theory in logistics

Underlying the strategy implementation gap lies a far greater constraint, one that will remain
irrespective of how much communication, leadership and cultural change is implemented;
because the issue is simply not about execution at all. Some objectives literally contradict
each other. Skinner (1969) initially addressed this concept in manufacturing through the
focus of a single factory operation, stating in his theory of the focused factory that a
production system cannot be the best at all dimensions of competitiveness at the same time.
Therefore, management must select which dimensions to be the "best" at and accept being

suboptimal at the remaining dimensions.

Hayes & Wheelwright (1984) further elaborated upon this idea and established that in order
to implement a successful cost reduction program, a company would need to make
compromises on other key performance indicators such as delivery speed, quality and
flexibility. The authors' stated that these performance indicators exist within a state of
structural competition, and thus gains made in one area typically come at the expense of
losses in another. It should be noted that the notion presented by Hayes & Wheelwright
(1984) was challenged by others as well. However, those challenges helped clarify the stakes
associated with the decision-making process. Ferdows & De Meyer (1990), utilizing their
cumulative-capabilities or sand-cone model, suggested that under certain conditions many
of the inherent trade-offs can be progressively reduced. In essence, depending on the
conditions under which a company operates, there exists the possibility to build-up quality,
reliability, speed and low-cost efficiency sequentially as opposed to having to compete with
one another. While there remains ongoing debate regarding whether it is theoretically
possible to improve multiple capabilities simultaneously, the question of interest here is

irrelevant. Regardless of what may be possible for companies pursuing capabilities that
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develop slowly over time, when an operational employee makes a decision at the moment
of booking an emergency shipment of parts, they face a difficult, immediate, zero-sum trade-
off, and no cumulative capability argument can alter the reality that a fast airplane and a low
carbon shipping vessel cannot deliver the same critical part to the same remote mine at the

same time.

Logistics literature adopted the trade-off model from manufacturing research and its most
disturbing empirical finding is that practitioners frequently fail to recognize the trade-offs
they are making. Luz & Parisi (2018) conducted surveys of logistics managers across various
countries and found that the extent to which logistics managers are aware of, utilize and
evaluate trade-offs varies significantly among experienced professionals. This finding is
damagingly quiet: if a manager fails to identify a trade-off consistently, then he/she is unable
to optimize it and defaults to whatever objective appears most salient or measurable. Amaral
& Guerriero (2014) reached the same conclusion using data collected from an accounting
perspective. They reported that Brazilian logisticians rarely identify or formally assess trade-
offs related to logistics costs and also proposed that logisticians' controllership functions
could facilitate increasing identification of trade-offs by making them visible in financial
statements. Repeated findings that practitioners underestimate their own trade-offs have
implications for this dissertation. Specifically, they indicate that the disconnect between
sustainability strategy and operational practices may be caused by something more
fundamental than intentional opposition or conscious refusal. Rather, it is likely due to an
inability to perceive the operational decision-making choice as a choice at all. Trade-offs

that are never recognized are always resolved the same way.

Literature addressing trade-offs has increasingly expanded beyond traditional areas of
concern such as cost, quality, delivery speed and flexibility to include environmental
considerations. As the body of work expands, so too do concerns regarding the validity of
assumptions supporting win-win perspectives. Mollenkopfet al. (2010) provided a key piece
of literature for this study. These authors investigated the simultaneous pursuit of green and
lean supply chain strategies. The authors suggest that while green and lean strategies share
commonalities in terms of eliminating waste, where lean seeks to reduce the quantity of
products passing through a supply chain network, environmental impacts associated with
sourcing, producing, transporting and handling goods decrease accordingly. Where service

performance is paramount however, the authors argue that the compatibility of green and
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lean supply chain strategies begins to break-down. Frequent shipments in small quantities
are required to maintain just-in-time inventory levels. Such practices increase transportation
density, fuel consumption and generate increased amounts of packaging material leading to
higher emission rates. Thus, in many instances where service performance is a primary
consideration, reducing greenhouse gas emissions is achieved at the expense of improving
responsiveness. Bouhannana & Elkorchi (2020) extended this line of inquiry by conducting
a comprehensive analysis of sustainable supply chain models including lean, green and agile
paradigms. The authors outlined both similarities and differences between these paradigms.
Importantly, the authors cautioned against assuming that three mutually supportive
paradigms can coexist without consequence. An alternative interpretation of this body of
work suggests that lean-and-green is merely a rhetorical device applicable primarily in
situations where there are limited constraints on performance; otherwise the slogans collapse
quickly. Spare-parts logistics constitutes nearly all of the challenging cases where

responsiveness is the dominant objective rather than one of multiple competing objectives.

A separate line of argument posits that the tradeoffs managers perceive that they have made
are erroneous; because the costs on which those tradeoffs are predicated are incomplete.
Jansen (2024), provides a strong example of this. The decisions made in conventional
logistics are based upon historical costing data. In contrast, the social and environmental
costs associated with a particular transportation option are considered externalities and thus
omitted from the financial records. As such, the economically optimal solution that the
manager computes is an illusion created using incomplete accounting. He advocates for the
use of shadow pricing to internalize these externalities, and illustrates his position with a
comparative cost-benefit analysis of an electric versus a diesel powered truck tractor.
However, he is attempting to bring the environmental cost "inside" the decision process,
rather than allowing it to remain "outside", where it will not impact behavior. Lammgérd &
Anderson (2014), provided the empirical evidence supporting this assertion. They found that
large shippers did place value on environmental issues when purchasing transportation
services, however the value placed was consistently less than other requirements.
Furthermore, the value placed on environmental issues had only slightly increased over a ten
year period. Therefore, even environmentally concerned buyers consider the environment
secondary if it conflicts with cost and/or service. Ferdous (2025), quantified the same

conflict within logistics network optimization. He found that operational decisions optimize
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cost and carbon emissions in tandem. Therefore, sustainability must be incorporated into the
structural framework of a logistics network rather than being added as an additional
operational constraint after the fact. Al-Sukhni et al. (2024), formalized this conflict at the
lowest level of aggregation applicable to this research. Specifically, they developed a multi-
criteria decision making model used to evaluate environmental and cost tradeoffs when
selecting transportation options during the initial stages of route planning. The key
qualification to their work is time. During planning phases there exists sufficient lead-time
to evaluate criteria, collect data and determine appropriate weights. In contrast, the parts
emergency does not afford such an interval, and lack of a planning horizon represents the

analytical pivot around which this dissertation revolves.

As the tradeoff principle can extend well beyond logistics, recognizing this helps avoid
viewing the spare-parts emergency as merely an operational idiosyncrasy of logistics rather
than as representative of a general underlying structure. The tradeoff principle is similarly
represented in Brainards (1993) theory of the multinational enterprise. In brainards theory,
multinational enterprises balance proximity to customers against concentration of
operations. Thus companies face the same type of conflicting goals as we do when deciding
between locating facilities near customers and concentrating them into fewer locations.
Similarly, Caplice and Shefti (1994) identified a similar logical structure within performance
measures themselves. They identify eight possible evaluation criteria for measuring logistics
performance and demonstrate how each pair of criteria represent two mutually exclusive
good whose optimization would result in suboptimal results for either criterion. This is a
significant observation relative to this research, as it demonstrates that whether or not
sustainability is included in a company's overall performance evaluation depends on whether
or not sustainability is selected as part of a previous trade-off regarding which performance
evaluation criteria are important enough to include in the evaluation process. This is revisited
with emphasis in Section 2.5. Dudzek (1988) evaluated the trade-off matrix within logistics
customer service. Similarly, Baginova et al. (2022) treated economic tradeoffs as the vehicle
through which goods supply chain decisions are optimised. Finally, Prendergast and Pit
(1996) demonstrated an early example of how competing demands between marketing and
logistical functions of a sales package are evaluated in terms of environmental pressures.
Specifically, Prendergast and Pit (1996) demonstrated how the marketing function of

packaging wins out against environmental concerns. That is, when a package cannot meet
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both saleability and environmental compatibility standards, then saleability always wins.
The environment will lose any trade-off when environmental factors compete directly with

profit-related objectives such as keeping a paying customer's equipment operating.

The closest evidence to date is from those analyses where the cost versus service trade off
has been put to an empirical test. In Cheng (2026) over nineteen thousand outbound
shipments were analyzed from a large U.S. shipper comparing private fleet operations run
by employees of the shipper with for hire carrier operations. The results indicate that during
periods of economic volatility and increasing expectations from customers, the use of private
fleets are linked to less successful on time delivery as shippers under pressure prioritize cost
efficiency regardless of whether private fleets have better performance in high growth
market. There are two important points. First, the trade off between cost efficiency and
service quality is both real and empirically measurable and second, depending on the
situation at hand; the sacrifice of one objective for the sake of another will occur such that
the firms overall data will either mask or hide what occurred. An example of how to "green"
the trade off issue was made by Jayarathna et al. (2024) who demonstrated how reverse
logistics and green trasnportation provide different ways to improve dimensions of
sustainability, thus creating a situation where one cannot be optimized without sacrificing
improvements on other dimensions. A similar demonstration using simulation was
completed by Arya et al. (2020) which indicated that environmental and economic
sustainability in logistics could only be achieved through deliberate investment,

appropriately sized, and could not be assumed or based solely upon goodwill.

2.5 Spare-parts logistics as a special context

Everything we have developed up until now has been based upon standard freight;
manufacturing; purchasing and/or retail. There is a glaring omission in regards to spare parts
logistics, and the omission is certainly intentional. Spare parts destroy the underlying
assumptions that most green logistics models are based upon, and a model that is based on
flawed assumptions, not only loses accuracy. It also points to the wrong direction. The
unique aspects of spare parts have been recognized within the area of operations for some
time. Although the green literature has yet to absorb the differences in spare parts, Huiskonen

(2001) provided a definition of what differentiates maintenance spare parts from other
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materials: criticality, defined by what their absence costs rather than by the inherent value
of each part; specificity, since many parts are custom made there are few substitutes;
demand, which is highly variable and difficult to predict; and a value-and-volume profile in
which the risk lies with the relatively small number of rare, low volume, high-criticality
items. Additionally, Cohen, Agrawal & Agrawal (2006) demonstrated how important the
aftermarket is relative to the initial piece of equipment sold. Often generating higher profit
margins and customer loyalty than the initial equipment sale alone. This is indicating that a
supplier cannot simply treat the logistics of providing spare parts as merely another cost to
be reduced at the expense of service. Furthermore, Bacchetti & Saccani (2012) presented a
stark contrast between research and practice in managing spare parts logistics, illustrating
how academic studies focused primarily on methods of classifying inventory and
forecasting, while practitioners struggle with issues that were largely ignored in the body of
research. The two spare parts flows are compared in Table 1. This dichotomy further
emphasizes why this research is particularly relevant. Specifically because it illustrates that
even among researchers who focus solely on spare parts management, that portion of the
literature remains on the topic of inventory management and has had virtually nothing to say

regarding sustainability.



Dimension

Demand trigger

Planning horizon

Criticality
(Huiskonen, 2001)
Dominant cost
driver

Typical transport

mode

Where the trade-
off bites

Fit with green-

logistics models

Likely fate of a

green target

Emergency / reactive flow

Unpredictable equipment

failure

Effectively none

High — set by downtime cost

Downtime dwarfs freight cost

(inverted)

Fastest available, often air

freight or direct truck to site

Severe — service vs carbon

near zero-sum

Core assumptions break down

Quietly overridden (Pretorius,

2016)

Table 1. The two spare-parts flows compared.

Planned / replenishment flow

Forecastable wear and

consumption

Available; can be timed and

consolidated

Low — predictable, often

substitutable

Freight is a material share

(normal)

Open to lower-cost, lower-

carbon modes

Relaxed — little service risk in

a greener choice

Models apply (Al-Sukhni et al.,
2024; Ferdous, 2025)

Can realistically be

implemented
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The case company studied in this research exemplifies all of these characteristics. The

company provides both capital equipment and aftermarket spare-parts services to industrial

customers operating heavy machinery at sites that are often located remotely and

occasionally extremely remote. When a machine fails, the loss is not limited to the cost of

the replacement part. Rather, it includes the lost production due to downtime, which for large

customers can result in substantial sums per hour of idled production. Based upon this

arithmetic, the greenhouse gas impact associated with transportation is simply irrelevant,

and everybody along the supply chain recognizes that reality. As such, the spare and wear



33

parts segment of the business represents a significant component of the company’s service-
based revenue stream, and not simply an afterthought to equipment sales and this remains
consistent with the strategic importance of Cohen, Agrawal & Agrawal (2006). All
shipments of spare and wear parts go via regional stocking locations which then send them
to customers' sites via whichever mode is quickest. Demand consists of two separate streams:
an unplanned, failure driven emergency stream generated when equipment fails, and a
planned replenishment stream related to expected usage of wear parts and consumables. The
company also has corporate sustainability initiatives and emissions reduction objectives
established by senior leadership. This dissertation is concerned with what occurs when those

objectives collide with those two demand streams.

The emergency stream reverses the cost structures that are assumed by green logistics
models, and that reversal is the primary basis for which prior models do not translate. With
regard to prior models, shipping cost represents a material percentage of total cost for the
vast majority of goods, therefore a slower shipping method (that is less costly
environmentally) generally competes directly with a quicker shipping method. The shipper
makes trade-offs among speed, cost and carbon footprint, and as such there exists a
considerable body of research examining trade-offs (e.g., Lammgard & Andersson (2014);
Al-Sukhni et al. (2024)) assuming this type of marginal balance. Spare parts eliminate this
possibility. While transportation cost is a significant factor in determining overall cost for
most products, the dominant factor in determining cost for most customers is actually tied to
their location(s) at which they operate their equipment — not included in the cost of
transportation invoices. Therefore, practically speaking, whenever possible most customers
choose the fastest mode available for delivering critical spares regardless of whether or not
that mode has any carbon footprint. For example, air freight — identified by Dey et al. (2011)
as being amongst the "dirtiest" modes — becomes not an extravagance but the rational
default mode — again, for reasons that make complete sense from the perspective of the
customer. Here Hazen et al.'s (2011) findings that customers distrust green options gain
additional credibility. If an operator at Case Company offered a customer a slower shipping
option for a critical part (as part of a lower-carbon alternative), it would likely be perceived
by the customer as "late," and "a late part = a stopped machine." Thus, in this case, the lower-
carbon option is not only less attractive but it also represents a degradation in core service

delivery from the customer's perspective.
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Demand structure makes things worse and eliminates a second set of assumptions. Most
green logistics strategies and certainly the planning-phase route work of al Sukhni et al.
(2024) and the network design of Ferdous (2025) assume flows can be planned, consolidated,
and optimized in advance because optimization needs a horizon. Emergency spare parts
demand is the opposite. It is sporadic and lumpy in just the way that Huiskonen (2001)
described; it is triggered by an unpredictable failure and leaves almost no horizon over which
a greener option could be slotted in. Abbasi & Nilsson's category of customer priorities is,
in the emergency, not one barrier among four but the only one that operates, because the
customer's priority is absolute and admits no trade. Cheng's (2026) finding that shippers
under pressure give up on-time delivery for cost runs in reverse here. Under the pressure of
customer downtime, the spare parts shipper gives up everything - cost and carbon included
- for delivery. The trade off does not vanish. Its order just gets fixed in advance, with service
on top by a huge, non-negotiable margin, which is why a target framed as a constraint on

this flow is so likely to be quietly overridden in the way that pretorius (2016) described.

But spare parts logistics is not one thing. This is where a careful study finds real leverage
rather than confirming the obvious. Alongside the reactive emergency flow runs the planned
replenishment flow, the routine restocking of wear parts and predictable consumables. And
this stream looks far more like the standard logistics the green literature was built for. It can
be forecast, consolidated, routed and timed. It is here, if anywhere, that the greener choices
in Al-Sukhni et al. (2024), the network logic in Ferdous (2025) and the true-cost reasoning
in Jansen (2024) could apply. Huiskonen's (2001) insistence that spare parts be sorted by
criticality, not treated as one block, gives the key. It is the low-criticality, predictable,
plannable parts where a greener choice carries little service risk. It is the high-criticality,
unpredictable, emergency parts where it carries almost unlimited risk. Therefore the contrast
between the two flows is not a nuisance to control away in the research design but a source
of insight. Since it identifies the exact conditions under which the trade-off bites and the

conditions under which it relaxes.

The boundary barriers Rauer & Kaufmann (2015) named for green implementation across
organisational lines - thin transparency, hard-to-check providers and little sway over distant
suppliers - bite hardest in exactly the remote, outsourced, emergency segment and least in

the planned controllable one. Jorsfeldt et al.'s (2016) point that a green target creates new
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decoupling points and forces the logistics function to integrate across the firm and its
providers describes almost exactly the organisational work the case company would have to
do to make a green target stick. It also suggests that the target is most likely to hold in the
planned flow where integration is feasible and least likely in the emergency flow where there

is no time to integrate anything.

There is, last, a measurement problem this cotnext throws into sharp relief, one the wider
literature has only glimpsed. If the case company's logistics performance is judged mainly
on service metrics, on-time delivery and parts availability, then the contribution of a green
practice will tend to read as nothing or worse, not because the practice has no environmental
value but because the performance system was never built to see it. Caplice & Sheffi (1994)
showed metrics carry trade-offs and that what a firm measures shapes what it can value.
Ohakwe & Wu (2025) showed a green practice's payoff depends on a context that may be
missing. And the wider argument about whether green supply chain management lifts
performance, where several studies report weak or null direct effects, makes far more sense
through this combined lens. In a spare parts operation the direct effect of a green practice on
the headline numbers may genuinely be tiny or negative, because those numbers are
dominated by downtime avoidance, and the greener option usually does nothing for
downtime and sometimes worsens it. This is the field-specific reason, almost wholly missing
from the general literature, why the link between green practices and performance so often
disappoints in this kind of business. The practices are measured against a yardstick they were
never built to move, and a practice that cannot move the yardstick a function is judged by
will always look like a failure, however much carbon it saves. The deeper implication is that
making green logistics work in spare parts may depend less on changing what operators do
than on changing what the firm measures and rewards, which sends the analysis straight back
to the management-control and communication levers Engert & Baumgartner (2016) and

Holm et al. (2025) put at the centre of implementation.

2.6 Synthesis and research gap

Drawing the four literatures together, three conclusions structure the remainder of this thesis.
First, the green supply chain and green logistics literatures are mature in describing what

firms ought to do and immature in explaining what operational personnel actually do when
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greenness conflicts with cost and service. They are rich in enablers, frameworks and decision
models and thin in close accounts of execution under pressure, and their dominant methods,
the cross-sectional survey and the fuzzy multi-criteria model, are not well suited to capturing
the moment of decision that determines whether a target is honoured (Mohanty & Sarkar,
2025; Nikseresht et al., 2024; Tetteh et al., 2025). Second, the strategy-implementation
literature explains why this gap exists, locating it in the human and structural connective
tissue between strategy and action and demonstrating that the gap is a performance variable
in its own right rather than a soft concern, yet it has rarely been applied to logistics and
almost never to the specific decision of selecting a transport mode (Engert & Baumgartner,
2016; Holm et al., 2025; Pretorius, 2016; Rho et al., 2001). Third, trade-off theory supplies
the deepest explanation of all, showing that the conflict between sustainability and service
is structural rather than remediable, that practitioners frequently fail to recognise the trade-
offs they are making, and that conventional cost and performance measures hide the very
dimension that sustainability is supposed to improve (Caplice & Sheffi, 1994; Jansen, 2024;
Luz & Parisi, 2018; Mollenkopf et al., 2010; Skinner, 1969). Position of the study is shown

in Figure 3.

Green logistics & Spare-parts
trade-off theory This study logistics research

Built on standard (doubly empty) Inventory &
freight only forecasting only

Figure 3. The double research gap.



37

The research gap follows directly, and it is best described as a double gap. On one side, the
green logistics literature has not examined spare-parts logistics as a distinct operational
setting, even though it represents the limiting case in which the cost structure inverts,
demand turns reactive, customers are remote, and the dominant value driver of equipment
uptime is orthogonal or actively hostile to the greener choice. On the other side, the dedicated
spare-parts literature, which has long recognised the special characteristics of this setting,
has confined itself to inventory classification and demand forecasting and has scarcely
engaged the environmental dimension at all, a research-practice gap that Bacchetti & Saccani
(2012) documented within the field's own established concerns (Cohen, Agrawal &
Agrawal, 2006; Huiskonen, 2001). The intersection of the two, green logistics in spare-parts
operations, is therefore doubly empty, and the models that do exist, built for plannable,
consolidatable, cost-sensitive flows, do not obviously transfer to it. The recurring empirical
finding that green practices sometimes fail to improve performance acquires, in this setting,
a concrete and field-specific explanation rooted in the inversion of the cost structure and the

dominance of service metrics. The main body of the literature is synthesized in Table 2.

Body of literature | What it establishes for this = Central What it leaves
study authors unexplained (the gap)
Green supply Environmental concerns Srivastava Strong on what firms should
chain spread across the product (2007); do, weak on what operators
management (2.1) | life cycle; the payoff of Khan et al. do under pressure; survey
green practices is (2022); methods miss the decision
conditional on context, not | Hazenetal. | moment.
automatic. (2011)
Green logistics Transport is where cost and | Dey et al. Built on standard freight;
2.2) carbon collide; emissions (2011); little on execution; macro
hierarchy (air > road >rail | Nagy & and modelling work cannot
> water); a green target Szentes see a shipment booked
restructures work across (2024); under duress.
firm boundaries. Jorsfeldt et
al. (2016)
Strategy- A structural gap between Engert & Rarely applied to logistics,
implementation formulation and execution; | Baumgartner | and almost never to the
gap (2.3) communication and (2016); transport-mode decision.
engagement are the under- | Holm et al.
used levers; the gap is itself | (2025);
a performance variable. Pretorius
(2016)
Trade-off theory | No system is best on every | Skinner Built for planning-phase
2.4) dimension; sustainability vs | (1969); decisions with a horizon;

service is structural, not an

Mollenkopf
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Body of literature | What it establishes for this = Central What it leaves
study authors unexplained (the gap)
execution failure; et al. (2010); | the zero-horizon emergency
practitioners often miss Luz & Parisi | is under-examined.
their own trade-offs. (2018)
Spare-parts Special traits — criticality, | Huiskonen Confined to inventory
logistics (2.5) lumpy demand, two distinct | (2001); classification and
flows; the cost structure Cohen et al. | forecasting; barely engages
inverts as downtime (2006); the environmental
dominates. Bacchetti & | dimension.
Saccani
(2012)

Research gap: the intersection of green-logistics and spare-parts research is doubly empty
— this study positions itself there.

Table 2. Synthesis of the reviewed literature and the resulting research gap.

This thesis positions itself at exactly this intersection. It uses the strategy-implementation
gap as its vertical axis, runing from the sustainability targets formulated by management
down to the transport decisions made at the operational level, and trade-off theory as its
horizontal axis, running across the competing priorities of urgency, cost and emissions that
operational personnel must reconcile at the point of execution. Spare-parts logistics is treated
as the moderating condition that sharpens both axes, with the contrast between the
emergency and planned flows serving as the analytical lever for isolating the conditions
under which a greener choice does or does not become feasible. The framework from the
introduction operationalises this crossing point, and the empirical study that follows asks not
just whether the gap exists at the case company, which the literature would confidently
predict, but where in the structure the targets get absorbed, reinterpreted or set aside, which
criteria win when goals conflict, and under what conditions, if any, a greener option can be
squared with a business whose first and overriding promise to its customers is that the

machine will not stay stopped.
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3 Methodology

This chapter outlines the research methodology used in order to assess how the operational
personnel perceive their work and strategy set by upper management.
The chapter commences with a description of the data collection methods.
Following on from this, there is a rationale for the chosen method of data analysis. Finally,
the chapter addresses issues concerning the reliability and validity of the study. In other
words it provides a basis for ensuring the credibility and trustworthiness of the findings

arising from the study.

Qualitative research was utilised in this study. Qualitative research differs from quantitative
research as its primary focus is to gain an understanding of the underlying meanings of data
being collected (Benoit & Holbert, 2008). Qualitative research is particularly well-suited to
collect data whose interpretation is difficult if not impossible using numerical measures, as
it relies on insight to interpret collected data. (Hancock, Ockleford & Windridge, 2009)
Moreover, collected data can come from many different sources including interviews,
documents, observations and questionnaires (Saldana, 2011). In addition to employing a
qualitative approach, this study will also employ an inductive approach to identify new
insights and patterns related to the subject area under investigation.
An inductive approach involves generating knowledge from empirical observation
(O’Gorman & Maclntosh, 2016) without seeking to validate existing hypotheses or theories
through empirical evidence; as opposed to a deductive approach which seeks to validate
existing hypotheses or theories through empirical evidence (O’Gorman & Maclntosh,

2016).

3.1 Research philosophy and approach

A study's research philosophy will include the assumptions about how knowledge regarding

the problem is created. Those assumptions will influence all subsequent decisions (Saunders
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et al. 2016). The research philosophy of this study is pragmatic. In a pragmatic view, the
research question determines how a problem should be investigated, and the merit of a
particular method will be based upon its ability to answer that question effectively (Saunders
et al. 2016). The research question posed in this study is a practical one. It is asking how
actual operators manage a real-world conflict between sustainability and cost and service.
Therefore, the study has employed the type of evidence that most clearly illuminates that
conflict regardless of whether it represents a qualitative-only or quantitative-only design

commitment.

From an orientation standpoint, the study is interpretive. The primary goal of the study is to
understand how operators interpret the company's green logistics goals and how they reason
when their interpretation meets the urgency of shipping. Here again, understanding is more
important than measuring. Since the study does not propose hypotheses, since it does not
seek to identify statistical relationships, and since it involves a relatively small number of
participants; therefore, a positivist orientation to the study would not have been appropriate.
The survey instrument developed for the purpose of gathering data for this study produced
scale-based ratings that could be quantified. However, these ratings were interpreted by way
of illustrating where a small group stood on a particular issue rather than being viewed as

estimates of some larger population.

The research methodology for this study was primarily inductive. Rather than beginning
with a theoretical model and using the empirical evidence collected through the survey to
determine if there existed support for that model, the researchers allowed patterns to emerge
from the responses provided by the operators and only after that time did the researchers use
theory to explain why certain patterns emerged. The conceptual framework presented in
Chapter 1, which positioned the strategy-implementation gap within the context of
conflicting pressures faced by operators was utilized as a conceptual guide for identifying

variables to investigate, but not as predictive constructs for assessing the results.

3.2 Research design

The research employs a single-case design. A case-study is an investigation into a particular
phenomenon in-depth within its actual environment. This methodology provides ideal

circumstances when investigating how decisions are implemented as opposed to what should
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be done to implement them (Yin 2018). Rather than choosing numerous cases; one
operational group was selected due to the advantage of providing depth with the ability to
examine one operational group in detail instead of examining many groups lightly. In
addition, the contextual factors were maintained constant, because each respondents' work
experience, customer base, and downtime pressure was also the same for all respondents.
Therefore, there would be much less opportunity for the responses to vary based upon
different environmental contexts. However, the disadvantages to selecting only one
operational group include being limited in terms of breadth, and the limitations are outlined

in section 3.6.

The case is a separate business unit of the case company that manages the logistics of spare
parts. The unit of analysis is the operational decision, the selection of transportation option
by the operator responsible for booking the shipment, and whether or not the green logistics
targets have been met by the choices. The study thus exists at the bottom of the framework’s
vertical axis, as strategy becomes action, and across its horizontal axis, as urgency, costs,

and carbon emissions weigh against each other.

In terms of the case, the data will originate from a single structured survey of the operators
who booked shipments. The survey was selected because it reached the entire population of
operators simultaneously, captured both patterns of priority using rating scales and reasoning
behind these priorities using open-ended questions, and could remain anonymous, which is
important for honest responses to sensitive topics. The survey was sent to all operators who
manage spare parts freight, resulting in nineteen replies. Thus, the results represent almost
the entire population of interest as opposed to drawing a random sample from the population.
The survey design is cross-sectionally-based, a snapshot of the population at a specific point
in time. A more comprehensive design employing multiple methods was initially planned,
but ultimately a decision was made to utilize just the survey alone for purposes of meeting
project timelines. The survey instrument used by respondents, including question blocks and

scores are provided in Section 3.4.

3.3 Case company introduction

The Case Company is a provider of capital goods and after-market services to industrial

buyers. Industrial customers operate heavy equipment at locations that can be remote. When
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a breakdown occurs, the loss of operation generates significant expense per hour of lost
production time. In addition to selling equipment to these buyers, the case company provides
the replacement and consumable parts necessary for the continued operation of their
equipment. The after-sales segment of the case company represents a major component of
its service offering rather than merely being a supplementary function. Replacement parts
are stored at regional distribution centers and transported to customer operating sites using
whichever transportation mode best serves each particular circumstance. There are two types
of demand for these replacement parts; the first is an unplanned/ emergency response
demand due to a machine failing, while the second type is a planned demand related to

replacing parts known to require frequent replacement during normal use.

Additionally, the case company is subject to corporate level sustainability targets and carbon
footprint reduction objectives. These objectives have been communicated to the employees
involved in completing the survey, as well as all other employees within the organization. It
is this unique combination of an aftermarket business facing strong service demands from
customers combined with a parent company focused on meeting sustainability/carbon
footprint reduction goals, that made the case company a valuable platform upon which to

evaluate the perceived gap between "green" practices and operational realities.

Although I refer to the case company as such throughout this document, it is important to
note that the name of the actual company is not referenced herein. The decision was made
not to reference the name of the company because it is a dominant player in its respective
industry and thereby easily identifiable. The request came from the company itself and I to
respect their request and chose not to reference any products, customers or specific
geographic locations associated with the company to avoid identifying the company itself.
Therefore, as explained further in Chapter 4, the approach to evaluating the green logistics
strategy employed by the case company was through evaluation of data collected directly

from its operators.

This single company was chosen to address the research question identified above. The
environment in which the study took place was representative of an extreme example of the
problem being addressed. Specifically, reactive demand, remote customers and high costs of
lost production time create an intense conflict between sustainability and service (Yin 2018)
that is evident in few settings. An example where there is such intensity allows for greater

insight into the mechanisms behind the issue than a typical example. Access to the actual
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individuals responsible for booking shipments were another factor that supported the
selection of this case company. The decision-makers whose choices drive this issue are the

operators who book shipments and they are located within this organization.

Finally, the study only examined operations of a single business unit within the case
company. The busines unit that manages spare-parts logistics for specific product lines was
selected for examination. Nineteen of the operators who manage shipping activities for this
business unit completed surveys. Their daily work and resultant decisions regarding how
they manage both reactive and planned demand for replacement parts constitute the focus of

Chapter 4.

3.4 Data collection

This study is a single-case study of one business unit of the case company, which handles
spare-parts logistics. The data come from one source, an anonymous survey of the operators
who book the freight. A single survey is a narrower base than a fuller design would use, and

the consequences of that are set out later in the thesis.

The survey went to the team of logistics specialists who arrange spare-parts shipments.
Nineteen of them answered. It was online, anonymous and built to take under ten minutes.
The questions followed the two sub-questions. One block measured awareness of the
company's environmental targets. A second asked how well those targets fit spare-parts
work. A third looked at how operators choose a transport mode and what wins when goals
clash. A fourth asked when a greener option becomes possible. Most items used a five-point
agreement or frequency scale. Four were open questions where people wrote in their own

words.

Two design choices matter for the data quality. Two statements, B5 and C3, were worded in
reverse, so a careless run of agree answers would stand out. And the survey stayed
anonymous on purpose. Operators were far more likely to report what they really do if no
answer could be traced back to them. The team is small, so the background questions were

kept light to protect that anonymity.
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3.5 Data analysis

The survey gave two kinds of data, and each got its own treatment. The scale questions were
read with simple descriptive statistics. The analysis counted how many people picked each
point, worked out a mean for every item, and reversed B5 and C3 before reading them. The
point was not to run heavy tests on nineteen people. It was to see where answers bunched
together and where they split apart. For the question with several possible answers, E2, the

analysis counted how often each condition was chosen.

The open answers were read and grouped by theme, following Braun & Clarke (2006). With
only a handful of written responses this stayed straightforward. A few clear themes came
through, and they are used in Chapter 4 to explain the numbers rather than to stand on their

own.

The two were then read together. The analysis looked for the distance between the targets
operators are aware of and what they actually do, and for the conditions that move a decision
toward the greener option. The approach was inductive. Patterns were allowed to surface
from the data first, and only then tied back to the framework, which sets the strategy-
implementation gap against the trade-off operators face, with spare parts as the setting that

shapes both.

3.6 Reliability and validity

Because this is qualitative work, the quality checks follow the trustworthiness criteria of
Lincoln & Guba (1985): credibility, transferability, dependability and confirmability. The
design also has one feature that has to be stated plainly up front. The study rests on a single
source, the operator survey. A fuller design would have added interviews and company
documents, and their absence removes the cross-checking those extra sources would have

given. Everything below should be read with that limit in view.

Credibility rests on how the survey was built rather than on a second source. The questions
were anchored in behaviour, asking how often something happens and what decided a real
shipment, rather than asking people to agree that sustainability matters. That wording, plus

the anonymity and the two reverse-scored items, was meant to hold down the pull to answer
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the way the company would want. One thing the design cannot do is establish the formulated
strategy from an independent source. The company asked to stay anonymous because of its
dominant position in its market, so the study does not draw on its own sustainability
reporting, which would identify it. The strategy is therefore captured only as operators are
aware of it, and the gap the study reports is seen from the operational side, not measured as
the distance between a documented strategy and its execution. This is a real constraint on
the main research question, and Chapter 4 reports the gap from the operational side

accordingly.

Transferability is limited and the study does not pretend otherwise. This is one business unit
and nineteen operators in a specific corner of logistics, spare parts for heavy industrial
equipment at remote sites. The numbers do not generalise to other firms. What the chapter
offers instead is enough detail about the setting that a reader can judge where the findings

might carry over.

Dependability rests on a clear record of how the survey was built and how the answers were
handled, so the steps could be repeated. Confirmability rests on tying every claim to the data,

the counts and the quotes, rather than to the researcher's own opinion.

The limits are real and worth stating. The study uses one method, so the findings cannot be
cross-checked against interviews or documents. It covers one unit. The sample is small. No
respondent handled mainly urgent shipments, so the most extreme version of the problem is
seen through people who mostly do other work. The data is self-report, so operators describe
their own behaviour, and a survey cannot catch every nuance of a live decision. The reverse-
scored items helped flag careless answering, but they cannot rule out that some people still
leaned toward the expected answer. Only a few operators wrote open answers, so those
quotes are used as illustration, not as proof of how common a view is. The results are also a
snapshot, and the same survey run later, or in a company further along with green logistics,

could look different.
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4 Empirical part and analysis

The chapter will discuss and compare to the case company’s Green Logistics Strategy as
well as to the conceptual model developed by this research study. The data presented in this
chapter were collected through a survey. The survey represents an anonymous snapshot of
the perceptions of 19 people who make up the group that books spare parts transportation.
As such the chapter moves from the top down; first addressing the strategy and how it arrives
at the operator level, secondly examining how well the operator understands the strategy,
thirdly identifying which factors contribute to the operator making a specific transportation
mode choice. For each question on the survey, response counts for all possible answers are
reported. These allow the reader to view the distribution around each mean score as opposed

to simply being provided with the mean.

4.1 Case company's green logistics strategy

This study approaches the green logistics strategy through the survey rather than through
company documents. The company asked to stay anonymous because of its dominant
position in its market, and drawing on its own sustainability reporting would identify it, so

the strategy is read here as operators understand it.

Two aims come through in what operators wrote. The first is to cut the carbon footprint of
shipments. The second is to consolidate loads so trucks and containers run full instead of
half empty. One operator described the second aim directly, saying the company wants
shipments consolidated as much as possible to keep trucks and containers fully loaded. So
at the operational level the strategy is understood as a mix of lower emissions and fuller

loads.

The strain shows up in the same breath. The operator who named the carbon-footprint aim
added that it sometimes does not feel possible. That one line previews the rest of the chapter.
The aim of lower emissions runs into the reason the business exists, keeping a customer's
machine running. What operators describe is a goal they have heard but have not been shown

how to meet, which is the first sign of the gap the next sections trace.
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4.2 Strategy communication across organisational levels

Strategy is portrayed by the model as a "top down" travel; once it has been developed at the
top level (the strategy formulation) it then moves to be implemented at the desktop level
(strategy execution). In terms of this journey, the awareness part of the model represents the
point at which the strategy reaches its destination (operators), while the company's target(s)
represent the starting point. The entire awareness block for the model is presented in Table

3, and an illustration of the awareness pattern can be found in Figure 4.

Statement 12345 Mean
B1 Aware the targets exist 003313 45
B2 Understand how they apply to my shipments 23923 3.1
B3 Expectations communicated clearly 28522 2.7
B4 Received guidance or training 75520 2.1
B5 Targets feel disconnected from my work (reverse-scored) 04465 3.6

Table 3. Awareness and communication of the environmental targets.

Practically everybody knows the objectives are out there. B1 found an average of 4.5; 16 of
19 operators agreed or strongly agreed with the statement; thirteen of those used the highest

point on the scale. Thus the message to raise awareness has gone all the way from the start.

When asked if the objective clearly states how they are supposed to reduce the carbon
footprint of their transportation options, the results were decidedly negative. B3 scored 2.7
and ten of nineteen disagreed. In addition to a lack of training, education is very thin. B4
scored 2.1, twelve of nineteen disagreed and no one said they had ever received any
information or training. The reverse-scoring B5 also pointed in the opposite direction. With
a raw score of 3.6, eleven of nineteen operators agreed with B5 and that indicates there is

little belief that the objective will translate into daily activity.
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Compared to the company’s stated strategy, this is the obvious disconnect. The reports
indicate the objective. The operators believe they have seen the objective. But the process
did not arrive. Operators understand that the company wishes to make its logistics cleaner
but they cannot say what that means to the components they deliver. The company’s strategy
was delivered to them as a headline rather than as directives — that is exactly the failure of
both communication and employee engagement that is cited by authors such as Engert and
Baumgartner (2016) as the most underutilized and most important factor in implementing a

strategy (to begin translating intentions into actions).

4.3 Operational understanding of strategy

Due to the method being absent from them, this understanding is tenuous. When asked if
they are able to use the target on a part as a means of applying that target to the parts they
ship; all operators were at an average of the midpoint. The second highest response (B2),
and largest single grouping (of 19), was 9 that selected neither "agree" or "disagree." They
have learned the title of the article, however they cannot tie that title to their specific work.

Table 4 shows the remainder of the picture.

Statement 12345 Mean
C1 Targets are realistic for my shipments 16552 3.1
C2 Easier to meet for planned than urgent shipments 005410 43

C3 Emissions of transport are out of my hands (reverse-scored) 02467 4.0
C4 I have enough emissions information 12763 34

C5 A greener option without harming service 38530 24

Table 4. How well the targets fit spare-parts work.

The targets in question also drew mixed views from respondents as to how well they were
suited for the job. C1 had an average score of 3.1 (as did C2) and nearly all of the 19 operators

(seven opposed; five neutral; seven agree), indicated they felt about equally positive or
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negative toward the idea. More importantly, many operators believe that decisions regarding
a shipment's emissions are beyond their area of influence. As a result, the raw mean of C3
was reversed and C3 scored 4.0. Additionally, of the nineteen respondents, thirteen said they

saw very few options available to take action relative to this issue.

Data is the only one of the four areas surveyed where the results provide some hope.
Respondents scored C4 at a raw mean of 3.4, with nine of the nineteen saying they currently
possess sufficient emissions-related information; while seven stated they were indifferent.
Therefore, there is not a lack of numerical data at the time operators choose a shipment.
Rather, there appears to be an absence of guidance and/or direction provided by upper
management regarding the objective being pursued. A single result defines everything that
follows. There was agreement among operators that meeting emission-reducing targets
would be much simpler if a shipment was planned versus an emergency shipment. C2 was
scored at 4.3, with fourteen of nineteen indicating they believed the same. Operators already
understand the distinction between these two types of shipments and do so prior to anyone
formally identifying such distinctions. C5 ends this series with a tough message. When asked
if a "greener" alternative typically could be selected when doing so would impact delivery
performance; eleven out of nineteen responded negatively and none were strong positives
for a raw mean of 2.4. Based upon their personal experiences; green alternatives and

protecting delivery performance are typically mutually exclusive.

4.4 Trade-offs in spare-parts transport decisions

This is where the strategy meets the decision, and the decision is not close. Table 4 gives the

importance operators place on each factor when they pick a mode, and Figure 5 ranks them.
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Factor 123 4 5Mean
Reliability of the carrier or route 012106 4.1
Customer's instruction or contract terms 02395 39
Delivery speed 016 84 38
Freight cost 44821 26
Environmental impact 69310 19
Availability of options 1242 10 1.6

Table 5. Importance of factors when choosing a transport mode.

Table 5 presents the relative weight that these operators give to each factor for the purpose
of picking a mode; Table 5 also ranks the modes as per their relative importance (Figure 5).
The service factor stands out from all other factors. The reliability of getting the part
delivered was ranked highest at 4.1. The operators next rated the compliance with the
customers instructions at 3.9, followed by delivering the part quickly at 3.8. The most
important thing to do is get the part delivered dependably and on time. In contrast, cost was
found to be in the middle at 2.6, which is interesting given that cost is not the operators’
number one priority. Raw availability and emissions were found to rank last at 1.9, with

fifteen of nineteen giving it a rating of 1 or 2.
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Which factor most often decides (single choice) Count
Delivery speed 9
Reliability 7
Cost 2
Customer instruction 1
Emissions 0
Availability 0

Table 6. The deciding factor and the place of emissions.

Frequency Never Rarely Sometimes Often Always
D3 Consider emissions on an urgent shipment 10 6 3 0 0
D4 Emissions change the mode chosen 3 16 0 0 0

Table 7. How often emissions feature at all.

The 9 operators that have been involved in deciding speed and 7 of them for deciding
reliability. Therefore, 16 of 19 have had to decide either a factor of speed or reliability. On
urgent jobs, emissions were almost completely ignored. In fact, all but three of the nineteen
(and therefore 16) said they never or rarely consider emissions when trying to get a shipment
done quickly; likewise all nineteen said that whether there are emission requirements will
never or rarely affect what mode they choose (with sixteen saying "rarely", and three saying
"never"). This can be seen visually in Figure 4. It can also be shown quantitatively by looking

at the agreement ratings listed in Table 6.
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Statement 12345 Mean
D5 Fastest option chosen for urgent parts regardless of emissions 0003164.8
D6 Air freight is the default for urgent parts 02386 4.0
E1 I would choose a slower, lower-emission option in the right case 03367 3.9
E3 Better emissions information would change some decisions 23464 34
E4 Clearer guidance on when sustainability can take priority would help 02755 3.7

Table 8. Decision attitudes and conditions for greener choices.

D5 is the highest ranking response in the survey. When it comes to choosing the quickest
option to ship an urgent part as long as there are no environmental concerns, every participant
either agreed or strongly agreed; 16 of 19 participants rated it the highest rating possible (top
of the scale) for a total average score of 4.8. The most commonly selected method for
shipping urgent parts is via air freight with D6 at 4.0 and 14 of 19 participants stating that it
is the default. When read with C5 from the previous section, the urgent process does not
truly represent a trade off. Since service has priority over price, customers do not have to
make a decision between the two prior to making a purchasing decision. This represents
what the research indicates occurs when speed is the focus of a company's value proposition
and it is at that exact spot where the lean and green choice diverge (Mollenkopf et al. 2010).
Additionally, it aligns perfectly with the context of a parts industry, since the "real" cost
associated with an aircraft part is typically represented by the lost production hours
associated with the customer's machine being shut down due to lack of availability, rather

than simply the freight costs.

However, the operators were not identified as the main reason why companies do not use
environmentally friendly transportation methods. The remaining data indicate that most
operators are willing to use a slower, but less polluting method of transporting parts if it is
deemed appropriate to do so. E1 scored 3.9, 13 of 19 participants agreed with using a lower
emissions rate when appropriate, and none strongly disagreed. The term "when appropriate"
refers to the same conditions that all of the operators view as necessary. These conditions

include providing sufficient lead time, obtaining agreement from the customer, and ensuring
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that there is no immediate downtime required. A visual representation of how these

conditions were viewed can be seen in figure 5.

Every single one of the operators stated that a greener option is acceptable under each of the
above mentioned circumstances. Eighteen operators stated that a greener option is acceptable
when the shipment is not considered urgent. Fifteen operators stated that a greener option is
acceptable during scheduled maintenance/stock replenishment activities. No operator

indicated that a greener option should ever be unacceptable.

There is a strong desire among operators to obtain additional assistance regarding greening
the supply chain. This is evident based upon scores for E4 and E3, which were 3.7 and 3.4
respectively. Therefore, operators wish to receive improved emissions related information
and clearer guidelines regarding when it is acceptable to select slower modes of

transportation.

The responses obtained in the open-ended portion of the survey provided additional insight
regarding how well respondents understood their role in reducing carbon footprints. Four
major themes emerged in these responses.
The first theme includes verifying true urgency. Two operators described situations
involving recent shipments where they engaged in this type of verification. An example
included a remote quarry with a sudden failure requiring a heavy crusher part. Due to the
high cost of air freight, the operator contacted the customer to determine when the
maintenance crew would arrive at the site. The crew was five days away from arrival,
therefore a truck was sufficient. Another operator had to relocate a crusher jaw to northern
Sweden and determined that the standard truck method would be too expensive. He then
verified when the maintenance crew would arrive (six days later), utilized rail to reduce

emissions while maintaining timely delivery.

A second theme includes recognizing barriers that exist and that prevent operators from
selecting greener transportation methods. One operator explicitly named it by citing the
urgent mentality as the largest hurdle and argued that sales and other supporting groups need
to ask about actual urgency so as to link transportation with actual schedules thereby creating

savings in terms of cost and emissions simultaneously.

A third theme represents solutions or alternatives operators believe work to allow for greener

transportation methods. Examples of such alternatives include sensors placed on equipment
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that provide predictive information relative to when certain parts will be needed thereby
affording lead time and transforming reactive scheduling into proactive scheduling.
Additional alternatives include displaying greater amounts of emission data within booking
systems thereby allowing operators to compare different options. Also local stocking
facilities or "hubs" for common parts may shorten last mile segments and afford cheaper
bulk quantities for stock replenishments. All of these alternatives enlarge the planned
segment of the supply chain at the expense of the unplaned segment where greener choices

can be made.

Finally, a lesser known theme relative to weight was discussed by an operator who pointed
out that some parts are large enough that they cannot be shipped via air freight, thus cost and
sustainability are pulling in the same direction as far as modes of transportation are

concerned, and therefore the primary concern becomes on-time delivery.

Together, the trade-offs are limited only to true emergencies. Remove urgency; create lead
time; eliminate real-time downtime; ensure customer cooperation; operators will select
greener options independently without needing to be convinced of their importance. The
leverage is not persuading operators to care about sustainability; it is distinguishing between
true emergencies and non-emergency shipments labeled as urgent; after doing so, create the

lead time and provide authorization for action.

4.5 Summary of findings

The survey clearly addresses the two sub-questions for this case study and indicates there is
one common reason underlying each. For the first sub-question regarding whether the
operators view the environmental targets as relevant or applicable, knowledge levels are high
while application knowledge is low. Operators know the targets exist; however, they have
difficulty explaining how those targets would relate to the specific shipments they send. In
addition to a lack of application knowledge, few if any operators have received guidance or
training. Many believe the emissions associated with their shipments are outside their
control. Due to the fact that the research did not rely upon the company’s internal reporting
(in order to maintain confidentiality), the gap cannot be quantitatively measured through

comparing documented strategies to actual implementation. Rather than showing gaps based
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upon missing data, it illustrates a gap from the operational level — and primarily because of

a gap between knowing the target exists and being able to take action relative to that target.

For the second sub-question — regarding how the operators balance competing factors
including shipping speed, cost and emission reduction — service prevails. Reliability,
customer instruction and delivery speed were found to be the primary considerations when
making decisions regarding shipments. However, emissions represented the least important
consideration. There was never an instance in which emissions influenced decision-making
regarding an urgent shipment. While there were times when an alternative mode of
transportation was chosen in lieu of air freight due to reduced emissions (and therefore lower
carbon footprint), these choices were always made after urgency had been removed from the

equation.

Therefore, that provides the response to the overall question of how the gap manifests itself
and what dictates whether or not the stated environmental goals will need to compete with
both cost and service requirements. The gap manifests itself twice — once through the failure
of translating strategy into implementation; and again in the urgent flow where service
ultimately takes precedence over all other considerations. Furthermore, what determines
whether a less environmentally damaging option is available to the operator is neither their
attitude nor the availability of information prior to making their decision. What ultimately
determines this is whether or not the shipment represents an immediate emergency versus a
pre-planned movement — and who verifies which condition applies. Where a part is
predictable, and adequate lead-time exists, both the environmental goals and service
promises can be met. Conversely, when a machine has broken down — and time is critical —

they cannot.

Finally, this analysis fits well within the framework established by the study. The vertical
axis representing the “strategy-implementation gap” is illustrated through poor
communication as well as inadequate understanding. The horizontal axis representing the
“trade-offs” is illustrated through service being paramount and emissions positioned nearly
at the bottom. Finally, both are shaped by the nature of a "spare-part" setting; and further
defined by whether the shipment was classified as a "planned flow" versus an "urgent flow".
As argued by Huiskonen (2001) in the literature related to spare parts, these types of parts

cannot be viewed as a singular homogeneous category.
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In summary, the company successfully promoted their objective yet failed to provide a
means of achieving that objective -- and this allowed for urgency labeling to make the

difference.
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5 Discussions

This chapter interprets the results. It answers the research questions from the survey evidence
and then sets the findings against the literature reviewed in Chapter 2, drawing out what the

study confirms and what it adds.

5.1 Answers to the research questions

There is a significant difference in how operators perceive green logistics targets (i.e. to what
extent they believe they have some control over reducing carbon footprint) and how they
believe those targets apply to them. The results clearly show that operators either know about
the existence of such targets (and thus are aware), but do not know what the targets require
of them. Awareness was very high; however, understanding the expectations set forth by the
targets, having good, effective communications, and receiving adequate training regarding
how to address those expectations was extremely low. In addition, most operators feel that
the emissions associated with a given shipment are beyond their control. Regarding
applicability, opinions are divided as to whether the targets are at least possible to achieve,
but not divided as to where they should be applied. Most operators agreed/strongly agreed
that the targets would be easier to achieve if the shipment had been planned (rather than
urgent); further, most doubted that they could opt for a "greener" alternative without
negatively impacting service. Therefore, operators view the targets as a general goal of the
company, and not as a standard for making individual decisions. Thus, the majority of
operators consider the portion of their job that involves handling urgent situations to be

virtually impossible to address within the context of meeting the target.

The second sub-question asked how operators balance the competing demands of urgency,
cost, and environmental impact during their daily operations. The answers provided
indicated that service always prevails. This includes factors related to reliability, the
customer's instructions and expectations for delivery speed, costs and environmental
impacts. Of these, reliability/customer expectations/service speed always prevail. Costs fall
somewhere in the middle. Environmental impacts are always last. When conflicts arise

among these three factors, speed/reliability/delivery dictates choices for sixteen of nineteen
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operators. For zero of nineteen operators did environmental impacts dictate choices. Urgency
is a factor that eliminates consideration of environmental impacts as a viable issue when
taking into account options for shipping goods. In fact, urgency usually determines the
transportation mode used to ship items; urgency typically leads to use of the fastest available
mode (usually air). However, this is only half of the story. The same operators said they
would choose a slower mode of transportation with less environmental impact when
circumstances allowed. Further, they concurred on what constitutes valid circumstances.
Under appropriate conditions, including no risk of downtime; approval from the customer;
non-urgent status of the part being shipped; and sufficient lead-time to allow planning of an
environmentally preferred mode of transportation; operators will select a greener option.
Thus, operators who are faced with balancing conflicting demands utilize a methodology
based upon prioritizing service needs first and evaluating environmental considerations only
after they determine that there is sufficient slack in terms of time to evaluate and implement

such considerations.

The final question posed examined how the disconnect between strategic intent and
implementation occurs in terms of sustainable practices within the area of spare parts
logistics, and what drives whether or not cost and service can be simultaneously achieved
through sustainability. The disconnect appears in two areas. First is translation. Operators
were informed of the desired outcome (goals); however, methods of achieving those goals
were not communicated to them. As a result, a highly visible awareness-based target is
essentially lost as a decision-making guide. Second is the urgent flow. The cost of stopping
a machine currently far exceeds the cost of transporting goods. Consequently, when a
machine breaks down and must be immediately repaired in order to avoid production loss,
service takes precedence over environmental concerns prior to even considering the potential
alternatives available for addressing emissions. What ultimately drives whether or not
sustainable practices can coexist with cost and service is not primarily an operator's
perspective nor is it the availability of information relevant to decision-making. Rather, it
depends upon whether or not a shipment represents an actual emergency situation versus a
scheduled movement opportunity, and whether or not someone evaluates each type of
shipment individually to identify which category it falls into. When a part is predictable and
has enough lead time prior to shipping for evaluation/planning purposes, both sustainability
and service can be achieved. Conversely, when equipment fails, neither sustainability nor

service can be achieved. Due to the fact that the study only examines issues from the



59

operational personnel viewpoint alone, this provides evidence of the gap from an employee
point-of-view and not as an objective measurement of disparity between stated strategy and
executed strategy; yet data patterns observed suggest directionally consistent and toward a

singular conclusion.

5.2 Findings against previous research

The research causiosly affirms the key assumption of the Implementation Literature. As
previously stated, Engert & Baumgartner (2016) emphasized that the two most omitted yet
most crucial elements in realizing a sustainable strategy were communication and the
participation of those responsible for implementing it. That is precisely the gap in the
research. The purpose was reached. However, the methods used were not. Holm et al. (2025)
have brought the larger body of research to the same conclusion; i.e., that successful
implementation requires leveraging managerial and organizational capabilities rather than
simply making the goal louder, and the results show that the unused lever is communication,

training and management control.

The research also affirms the Trade-Off Literature; however, there is a significant twist.
Skinner (1969), and Hayes & Wheelwright (1984) maintained that no system can excel in
all areas and therefore must make a choice, while Mollenkopf et al. (2010) demonstrated that
the "lean" vs. "green" trade-off is separate in cases where service is paramount. The survey
demonstrates the separation in its strongest form. The primary reason air freight is the default
for urgent parts is due to speed being the objective. A major twist exists in that Luz & Parisi
(2018) found that logistics managers often fail to recognize the trade-offs they make, and
these operators represent the exact opposite. They recognize the trade-off and intentionally
and consistently select for service. Therefore, the gap in this particular context represents a
structural ordering of the selection decision prior to selecting. This difference is important
since it indicates that the typical remedy of increasing employees' awareness will not address

the underlying issue.

The two-flow split is the study's main conclusion, and it aligns perfectly with the spares
literature that has been overlooked by the green literature. Huiskonen (2001) contended that
spare parts should not be viewed as one single entity but instead categorized based upon

criticality, and the survey shows the sustainability-service trade-off occurs in exactly the
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manner of that categorization. The trade-off impacts the critical, unpredictable, emergency
flow but is relaxed in the predictable, planned flow. Hazen et al.'s (2011) discovery that
customers perceive green options as representing lower-quality products manifests itself
here as an extremely simple equation, where a greener shipment is perceived as a delayed
shipment and a delayed shipment equates to a stopped machine. Additionally, Abbasi &
Nilsson's (2016) barrier created by customers prioritizing other concerns is found to be one
and only one barrier that becomes active after a machine goes down. Finally, Cheng's (2026)
discovery that under duress shippers exchange service for cost can be reversed since in this
instance duress created by a stopped machine causes operators to give up cost and carbon

for delivery.

Additionally, the study addresses the age-old question regarding why green supply chain
management typically fails to improve measurable performance. Caplice & Sheffi (1994)
illustrated that what a company measures influences what it values, and Ohakwe & Wu
(2025) found that a green practice generates returns only within a supporting environment.
When combined with this example, the explanation is tangible. Within an operation focused
on meeting on-time delivery targets and maintaining availability, a green practice has little
to counteract given that the numbers generated by an organization are heavily weighted
toward avoiding downtime, and the greener alternative does nothing to assist in reducing
downtime. Green does not appear unimportant; it appears unimportant because no metric

existed to measure it.

Two findings represent either new information or understatement within existing literature.
First, is the significance of labeling something as urgent. Although part of the gap exists at
the operator's workstation; another component exists above that level of detail; specifically
in how urgency was originally established prior to shipping even reaching an operator. The
operators who described actual shipments performed this task similarly every time. Each
operator questioned whether a shipment represented true urgency, examined the original
deadline and discovered a window for a greener mode of transportation. One of the operators
referred to an urgent mindset as a direct source of the barrier and directed attention to the
team that originally determined urgency versus focusing on operators booking freight.
Second, operators are not obstacles. The majority of the implementation literature focuses
on employee motivation as an element that can be utilized as a lever to promote behavior

change; and consequently, one would assume based on common sense and a typical
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interpretation of a green gap is that staff members lack interest. Conversely, this survey
found that operators are interested; moreover, operators will use a greener mode of
transportation when circumstances permit. The gap created in this scenario is thus
structural/organizational versus attitudinal; therefore, direction to develop solutions can now

move away from personnel and focus on designing how work is organized.
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6 Conclusions

This chapter will discuss the findings of the empirical part more broadly. The chapter
summarizes the main results of the study and discusses the contributions of the study, its

limitations and future research propositions.

6.1 Main conclusions

This research looked to see how the "strategy-implementation" gap manifests itself in the
area of spare parts logistics and what determines whether sustainable practices can be
implemented while maintaining acceptable levels of cost and service. From a survey of the
operators who actually book the freight, this research was able to provide an answer that

held true when applied to the data collected.

The gap between a green logistics strategy and actual operational practice does exist in spare
parts, however; it is also not where you would expect the gap based upon simplistic
narratives. The operators understand the existence of their targets and they are willing to
take action with respect to those targets. However, operators were never provided with
information on how to act on the target, and the immediate need/label of "urgent", will
supersede the target prior to them having the opportunity to do so. The critical determinant
is the flow of product. An actual emergency provides no time for the selection of a "greener"
option, whereas, a plannned movement provides ample opportunity. Most of the existing gap
occurs during the period between these two options, (when all shipments are treated as being
urgent) without regard to whether or not the shipment actually meets the criteria. If a
company identifies the target (i.e., the green choice), and develops a way to implement the
target within the framework of a planned flow (i.e., by translating the target into work
activities, verifying the urgency of each shipment at the point of origin, increasing the
proportion of its shipments that are planable, and measuring performance relative to
goals/value statements), then the green choice becomes available. The company sold the
goal; however, they did not sell the methodology. Developing and providing a methodology
to measure which shipments are truly urgent versus those labeled urgent, is most of the

answer.
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6.2 Managerial implications

The first step, then, is to establish how the "green" goals fit into the operator's daily work.
There is no way for the operators to know what their company means by "greener" and
therefore there is no way to begin planning for those changes. A brief, job-specific definition
of "green" for transporting parts along with the limited set of rules applying at the time of
booking would certainly fill in one piece of the knowledge gap that is simply due to lack of
communication. In addition, training could help here because very little of that has taken

place.

Secondly, define what an emergency really is at the source. According to the study, fixing
urgency at its origin was identified as the number one opportunity. By having the sales team
and/or the support team confirm the true date of the maintenance event prior to booking the
shipment, the term "urgent" ceases to become an automatic classification and begins to
reflect whether there indeed is a rush. From experience working with transportation
operators, it appears that checking if maintenance is scheduled to occur soon often causes
what was previously considered an emergency to be turned into a routine event. Once that
occurs, selecting a green shipping option does not result in any service impacts; the gap
closes mostly through eliminating unnecessary urgency designations versus trying to force

operators into choosing green options.

Thirdly, increase the amount of movement in the planned (planned) flow. Any activity that
increases the portion of shipments that fall under a planned (planned), forecasted flow
increases the percentage of shipments where the tradeoff for a greener option becomes less
important. Predictive maintenance activities and sensor-based equipment that alert personnel
prior to component failure, pre-positioning stock near customers via forward stocking and
bulk replenishment of localized stockpiles and extended lead times for which the customer
is willing to wait are examples of such activities. These types of activities move volumes out
of the emergency shipping stream and into the shipping stream where selecting a greener

option comes with no associated risks related to service.

Lastly, provide operators with everything needed to make decisions/act on those decisions
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and give them the authority to do so. Providing better data on emission factors at the time of
booking, along with clearly defining when sustainability should take precedence over either
speed or cost were two areas that received high levels of support in terms of responses
provided by the operators. Without giving operators permission to slow down a shipment to
reduce emissions, they are placing their own jobs at risk relative to the promises made

regarding service, and few will.

6.3 Limitations, reliability and validity

The study was based on a single survey of 19 operating personnel within one Business Unit
of a single firm; therefore the conclusions derived from this research cannot be generalized
and represent only transferable or applicable concepts and propositions rather than
representing an actual result. In addition, since the firm chose to remain anonymous, this
research has no access to information that would have been reported by the firm regarding
their strategy for managing Urgent Shipments. Therefore, the developed strategy for
managing Urgent Shipments has been recorded as is, as viewed through the eyes of the
Operating Personnel. This view of the "gap" does not provide an assessment of how well the
proposed strategy meets with the firms documented strategy. Although all respondents were
engaged in some manner with handling Urgent Shipments, none of the respondents had
primary responsibility for managing Urgent Shipments. Therefore, the most extreme
example of the identified problems was observed indirectly. As previously stated, the data
collected in this research is self-reported and surveys may not always capture all nuances
present in real-time decisions. While there are limitations associated with this study's design
(i.e., behavior anchored questions, anonymity of responses, and reverse scoring), the results
demonstrated consistency and internal coherence. Section 3.6 provides a detailed discussion
related to reliability and validity of the research findings. All conclusions made throughout

this paper are subject to those same limitations.

6.4 Suggestions for further research

The clearest next step is to add the levels the study was unable to measure. Interviews with

managers will allow for testing of the translation-failure reading directly, as it shows how
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the strategy is framed at the top and where it loses method along the way. The carriers who
transport the parts are a second missing voice, as defaults set from their side affect mode
choice in ways an internal view can not observe. In addition to adding voice to the two-flow
findings as an invitation for measurement Qualitative split of the study can become
measurable opportunity in the case where many of the shipments labeled as "urgent" are
actually not urgent. In that case there are many tons of avoidable emissions existing in the
flow-planning phase that could be studied and removed. The urgency classification leverage
is also testable. If a company will verify actual deadlines before booking, they will likely
discover that this action will alter their transportation mode choice and ultimately reduce
emissions; thereby validating or invalidating the most applicable/measureable claim made
by this study. A comparative survey to measure how widespread the two-flow phenomenon
exists among different parts markets and industry types will demonstrate how widely the
two-flow phenomenon has been experienced across the entire logistics supply chain.
Additionally, a longer study could potentially identify how better information, increased
regulatory clarity or the development of new measurements can cause shifts in behavior over

time.
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Figure 4. Awareness and communication of the environmental targets
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Figure 6. How emissions change the transportation choice
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Appendices

Appendix 1. Questionnaire

Section a — your work (optional)

A1l. Which shipments do you most often deal with?

[J urgent/breakdown shipments
L] planned/replenishment shipments
[J an approximately equal split

Section b — environmental targets knowledge

Please state how much you agree with the following statements (1=strongly disagree;
2=disagree; 3=neither; 4=agree; S=strongly agree).

B1. I know that the firm has environmental goals/emissions reduction goals.

B2. I understand how those environmental goals are intended to relate to the spare parts i
arrange through transportation.

B3. The company has effectively communicated the expectations around my role in regard
to the environmental effect of my transport selections.

B4. I have had training/guidance on ways to reduce the environmental effects of the
shipments i arrange.

B5. The environmental goals seem unrelated to my daily activities. (reversed-scored)

B6. (open) please describe your understanding of what the company wants from you
environmentally when you arrange transportation for spare parts. (optional)

Section c — fit of sustainability goals with spare parts work
The same 1-5 level of agreement as above.

C1. The sustainability goals of the company are reasonable considering the types of spare
parts shipments i1 handle. J1 [J2 [J3 04 15

C2. It is easier to meet sustainability goals with planned shipments rather than emergency
shipments. L1 012 03 004 IS5
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C3. To a large extent, the environmental effect of transporting a shipment is beyond my
control. (reversed-scored)

C4. I have sufficient knowledge about the emissions of various modes of transportation so
i can use this knowledge when making my selection.

C5. In my position, a lower emission option is typically always available without
negatively affecting Customer satisfaction.

Section d — mode selection for transportation of spare parts

DI1. How important are each of the following to you when selecting a method of
transportation for a spare part? (scale 1 = not important at all... scale 5 = very important)

« time/delivery speed/met deadline

» freight/Cost total

* carrier/routing reliability

* instructions/contract terms of Customer
* environmental impact/emissions

* options available to destination

D2. If multiple factors conflict, which one will most commonly determine your decision
when selecting a method of transportation? [ delivery speed [ Cost [ reliability [1
instruction from Customer [J emissions L] options available to destination [ other:

D3. When shipping an item urgently, how frequently do you think about the environmental
impact?

U never

L rarely

[J occasionally
L1 often

[J almost always

D4. How often does a consideration of emissions result in a change in the method of
transportation selected?

U never
L rarely
[J occasionally
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[ frequently
L1 almost always

DS5. Regardless of their environmental impact, the fastest option is nearly always selected
for urgent delivery of spare parts. (scale 1-5)

D6. Air freight is usually my first choice when delivering urgent spare parts. (scale 1-5)

D7. (open) consider a recent shipment where speed, Cost and emissions were in direct
conflict. What was your choice, and what influenced that choice?

Section e — when choosing between speed and less pollution is possible
E1. There are times i would prefer a lower pollution option if it is slower. (scale 1-5)

E2. Under which circumstances is a lower polluting, but less quick option acceptable?
(select all applicable):

[ the part is not urgent

L] planned/shipped as replenishment
L] production downtime is not at risk
L] Customer approval

[J longer lead-time available

] savings on costs

L] never acceptable in my work

[ other:

E3. More accurate information on the emissions associated with each mode of
transportation would cause changes to my decision-making process. (scale 1-5)

E4. Guidance/training on when sustainability should take precedence over speed/Cost
would assist me. (scale 1-5)

ES. (open) what could make it easier for you to select lower polluting methods of
transportation without impacting quality/service?

E6. (open) any other comments you may want to share regarding finding balance between
speed, Cost and sustainability when shipping spare parts?



