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The article explores the relationship between logistics in the fashion industry and the economics of freight transport under changing conditions caused by
globalization processes and increasing supply chain instability. Special attention is paid to the role of transportation costs, delivery time, and uncertainty as
key factors determining the efficiency of logistics solutions and the financial performance of fashion sector companies. It is substantiated that transport acts
both as a cost element and as a strategic tool for revenue generation, assortment management, and risk reduction. The study analyzes modern approaches to
supply chain management and examines the features of the fashion industry’s operations, associated with high seasonality, rapid product assortment renewal,
and demand sensitivity to timing parameters. An economic-mathematical model has been developed that allows formalizing the task of choosing a type of
transport, taking into account transportation, warehousing, and marketing costs, including losses from product markdowns. It is shown that the optimal logisti-
cal decision is determined by the balance between delivery speed and its cost, and also depends on demand parameters and uncertainty. Special attention is
paid to analyzing the impact of logistical shocks caused by global crises on prices, assortment, and product availability. Using a quasi-experimental approach,
it is substantiated that increased delivery times and their variability lead to a higher probability of shortages and markdowns, and also encourages companies
to revise logistics strategies, including supplier diversification and the use of hybrid transport solutions. The research results prove that under conditions of
high uncertainty, combined logistics strategies, which simultaneously reduce costs and increase the flexibility of supply chains, are the most efficient. It was
concluded that there is a need to shift from static cost-minimization models to dynamic approaches that take into account the impact of time and risks on profit
formation. The practical significance of the study lies in the development of recommendations for improving the resilience and economic efficiency of logistics
systems in the fashion industry.
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Mananm 0. K0., lWenmyxa A. M. Jloeicmuka modHoi iHdycmpii: eubip eudy mpaHcnopmy, sumpamu ma eKOHOMIYHA egheKmueHicmo

NAHYI0X(KI8 MOCMABOK

Y cmammi 0ocnioxyemoca 830€M038’930K MiX 102iCMUKOK MOOHOT iHOYCMpii Ma eKOHOMIKOK 8aHMAMCHUX Nepege3eHb Yepe3 3MiHHI YMOBU, BUKAUKAHI
npoyecamu 2nobaniayii ma 3pocmaxHAM HecmabinbHocmi naHYkoMKie nocmasok. Ocobausa yeaea npudinaemeca poai MpaHCIOPMHUX 8UMPam, Yacy
00CmasKu Ma HeBU3HAYEHOCMI AK KAKY0BUX haKMOpis, W0 8U3HAYAOMb e(heKMUBHICMb N02ICMUYHUX PiieHb Ma GiHaHCOBUX pe3yabmamie KoMMaHil
fashion-cekmopa. O6rpyHMoBAHO, WO MPaHCIOPM BUCMYNAE i AK enemMeHm sumpam, i Ak cmpamezivHull iHcmpymeHm opmyBaHHA 8UPYYKU, YNPaBiHHA
acopmumMeHmom i 3HUMCEHHS pu3uKig. Y pobomi nposedeHo aHani3 cy4acHux nioxodie 00 ynpasniHHA NAHYOKKAMU MOCMAYAHHSA, PO32AAHYMo 0co6/1uB0C-
mi pyHKyioHyeaHHs fashion-iHOycmpii, N08’A3aHI 3 BUCOKOK CE30HHOK 3aNEXHICMIO, WBUOKUM OHOBAEHHAM ACOPMUMEHMY ma Yyymausicmio nonumy 0o
napamempig yacy. Po3pobneHa eKoHOMiKO-Mamemamu4yHa modens, Wo 0038014€ opmanizysamu 3060aHHA 8UbOPY 8UOy MPAHCIOPMY 3 YPAXYBAHHAM
MPAHCMOPMHUX, CKAAOCLKUX | MAPKEMUH208UX 8UMPAM, BK/IOYHO 3 8Mpamamu 8id yuiHku npodykuyii. MoKasaHo, wo onMuManbHe N02ICMUYHE PilueHHs
BU3HAYAEMbCA banaHCoM mix: weudkicmio docmagku ma ii apmicmio, @ MAKoXt 3anexums 8i0 napamempie nonumy ma HegusHaveHocmi. Ocobnusy yeazy
npudineHo aHanisy 8nausy N02ICMUYHUX WOKI8, CIPUYUHEHUX 2106aAbHUMU KDUSAMU, HO YiHU, acopmumeHm i docmynHicme mosapie. 3 8UKOPUCMAHHAM
KeasiekcrepumeHmanbHo20 nioxody 0brpyHmMosaHo, wo 36inbuieHHs cmpokie docmaesKu ma ix eapiamusHicme npueodums 00 3p0CMaHHA imosipHocmi de-
hiyumie ma yyiHoK, @ makox cmumyroe KomnaHii 0o nepe2nsdy nozicmuyHux cmpamezili, BKAKYHO 3 OUBEPCUPIKAUIEID MOCMAYANbHUKIE MA BUKOPUCMAH-
HAM 2i6pUOHUX MPAHCMOPMHUX pileHs. Pe3yabmamu docnioxeHH 00800AMb, W0 8 yMOBAX BUCOKOI Heau3HaveHocmi Halibinbuly echekmusHicmo Maroms
KOMbiHOBAHI n02icmuYHi cmpamezii, AKi 00380/19:0Mb 0OHOYACHO 3HUXCYBAMU 8UMPAMU Ma NIGBULLYBAMU 2HYYKICMb AAHYIOMKIE MOCMa4aHHSA. 3pobreHo
BUCHOBOK MPo HeobXiOHicmb nepexody 6id cmamuyHux modenel miHimizayii sumpam Ao uHamiyHuUX nioxodis, AKi 8pPaAX08YOMb BM/US YACY MA PUUKIE Ha
thopmysaHHs npubymky. MpakmuyHa 3Havywicme pobomu nonseae 8 po3pobui pexkomeHoauili w000 nidsuweHHS cmilikocmi ma eKoHoMIYHOT e(hekmuBHoC-
mi no2icmuyHux cucmem y fashion-iHoycmpii.
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he modern fashion industry represents one

of the most complex and dynamically evolv-

ing systems of the global economy, in which
logistics processes play a key role in shaping compa-
nies’ competitive advantages. In the context of pro-
duction globalization, accelerated product turnover,
and high volatility of consumer demand, supply chain
efficiency becomes a determining factor of business
economic sustainability. In this regard, the analysis of
fashion industry logistics through the lens of freight
transportation economics is of particular importance,
since transportation costs, delivery time, and the re-
liability of logistics operations largely determine cost
structures, pricing policies, and assortment strategies
of companies [1].

The relevance of this study lies in the fact that,
over the past decade, a significant shift has been ob-
served in the parameters of global logistics. Rising
transportation tariffs, congestion of transport infra-
structure, disruptions of established international
transport corridors, and the consequences of global
crises — including the COVID-19 pandemic and in-
creasing geopolitical conflicts and wars — have led to
higher uncertainty and risks in supply chains [2]. Un-
der these conditions, fashion companies are forced to
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reconsider traditional models of production and logis-
tics organization, including supplier selection, produc-
tion location, and transport mode choices.

A distinctive feature of the fashion industry is
its high sensitivity to delivery time parameters. De-
mand seasonality, short product life cycles, and rapid
assortment renewal create the need to minimize de-
livery time and enhance logistics flexibility [3]. Unlike
many other industries, in the fashion business the time
factor directly translates into financial and economic
performance: delivery delays increase the probability
of markdowns, reduce margins, and lead to higher vo-
lumes of unsold products. Thus, the choice between
different modes of transportation (maritime, air, rail,
and road) becomes not only a logistical but also an
economic decision.

Literature Review. In academic literature, issues
of logistics and transportation costs are traditionally
examined within the frameworks of transportation
economics and supply chain management. A signifi-
cant body of research by O. M. Zborovska [9-12] is
devoted to these issues. Studies by D. Hummels [4]
emphasize the role of transportation costs as one of
the key factors shaping international trade flows and
production location. Within the field of operations
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management, S. Chopra and P. Meindl [5] focus on
inventory optimization, lead time reduction, and en-
hancing supply chain resilience.

A number of studies provide comprehensive re-
views of the fashion industry [13-15] as well as supply
chain management in this sector [16]. Logistics and
transportation costs occupy a central place in interna-
tional trade theory and supply chain management, act-
ing as key determinants of the spatial organization of
production and distribution. In classical and neoclas-
sical trade models, transportation costs are considered
fundamental barriers affecting trade volumes and geo-
graphic economic structure. This approach is reflected
in gravity models of trade, where transportation costs
and time are critical variables determining the inten-
sity of trade interactions between countries [4].

odern research expands the traditional un-

derstanding of transportation costs by in-

corporating not only direct financial costs
but also time-related costs, delay risks, and uncertain-
ty associated with global logistics systems. In particu-
lar, study [6] highlights that time can have an impact
comparable to — or even greater than — transportation
costs themselves, especially in time-sensitive indus-
tries such as fashion.

From a supply chain management perspective,
logistics is viewed as a tool for optimizing flows of ma-
terials, information, and finances in order to minimize
total costs and improve service levels. Classical inven-
tory and distribution models focus on trade-offs be-
tween storage, transportation, and stockout costs [5].
At the same time, the concept of resilient supply chains
emphasizes the ability of systems to withstand external
shocks and recover quickly from disruptions [2].

M. Bruce, L. Daly, and N. Towers [3] analyze the
specifics of the fashion industry and conclude that tra-
ditional supply chain approaches face significant limi-
tations in this sector. First, high demand volatility and
short product life cycles increase the importance of
time factors. Second, a substantial share of value added
is generated by intangible assets such as design, brand-
ing, and marketing, which increases the importance of
accurately meeting consumer preferences. Third, the
high frequency of assortment renewal requires accel-
erated logistics solutions and greater flexibility.

G. Cachon and R. Swinney [7] demonstrate that
successful fast fashion companies actively use combi-
nations of different transportation modes, adapting lo-
gistics strategies to the characteristics of specific prod-
uct flows. They emphasize that fast fashion has become
a key driver of logistics system transformation, with
its core principle being the reduction of time between
product development and market availability through
the integration of production and logistics processes.

224

The choice of transport mode can be viewed as
an optimization problem in which companies aim to
minimize total costs under time constraints and risks.
Rodrigue [8] highlights that transport mode selection
is a key economic decision based on comparing alter-
natives in terms of cost, speed, and reliability. Maritime
transport offers low costs but long delivery times, while
air transport ensures speed at a significantly higher
cost. Rail and road transport occupy intermediate posi-
tions. Importantly, companies consider not only direct
transportation costs but also indirect economic effects,
such as the impact of delivery time on inventory levels,
stockout probability, and markdowns [6].

A number of studies focus on the impact of lo-
gistics shocks on markets. Supply chain disruptions
caused by pandemics, geopolitical conflicts, and infra-
structure constraints lead to changes in transportation
costs and delivery times, affecting prices, assortment,
and product availability [2]. Under increased uncer-
tainty, companies are forced to adapt their logistics
strategies by diversifying suppliers and restructuring
transport flows.

hus, despite the extensive literature on trans-

portation economics and supply chain man-

agement, the integration of these approaches
within the context of the fashion industry remains in-
sufficiently developed. In particular, the mechanisms
through which logistics parameters translate into fi-
nancial performance and how transport mode choice
affects assortment structure and markdown levels re-
quire further investigation. This defines the research
gap addressed in this study.

Research Gap, Novelty, and Objectives. The
specificity of the fashion industry, characterized by
high demand volatility and the critical importance of
time factors, necessitates the integration of transpor-
tation economics, operations management, consumer
behavior analysis, and financial economics. This study
proposes an interdisciplinary approach that combines
these perspectives.

The scientific novelty of the research lies in the
development of a conceptual model linking transport
mode choice to firms’ economic performance through a
system of interrelated indicators, including transporta-
tion costs, delivery time, and demand uncertainty risks.
Within this framework, logistics is viewed not as a sup-
porting function but as a key driver of value creation
and competitive advantage in the fashion industry.

The objective of the study is to identify and ana-
lyze the economic mechanisms that determine the
relationship between logistics decisions and business
efficiency in the fashion industry. To achieve this goal,
the study addresses the following tasks: analyzing sup-
ply chain characteristics in the fashion industry; ex-
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amining the impact of transportation costs on supplier
and transport mode selection; assessing the effects of
logistics shocks; and developing a model that formal-
izes the relationship between logistics parameters and
financial performance.

The practical significance of the study lies in
the possibility of applying its results to improve supply
chain management efficiency in the fashion industry,
reduce costs, enhance resilience, and adapt to condi-
tions of high uncertainty.

Methodology. The study is based on a compre-
hensive approach combining methods of transporta-
tion economics, operations management, and eco-
nomic-mathematical modeling. The research method-
ology includes several sequential stages.

t the first stage, a theoretical analysis of scien-
tific literature on global supply chains, trans-
portation costs, and fashion industry logistics
was conducted, forming the conceptual foundation of
the study. At the second stage, the problem of logistics
strategy selection was formalized through the develop-
ment of an economic-mathematical model describing
the relationship between total costs, revenue, trans-
port mode choice, delivery time, and demand param-
eters. At the third stage, the impact of logistics shocks
was analyzed using a quasi-experimental difference-
in-differences approach, allowing the identification of
causal relationships. Finally, the results were interpret-
ed and practical recommendations were formulated.
The proposed research structure ensures a con-
sistent transition from theoretical analysis to modeling,
empirical interpretation, and practical conclusions.
Presentation of the Main Material and Re-
search Findings. One of the key factors determining
the configuration of supply chains in the fashion indus-
try is transportation cost, which, under globalization,
acquires a system-forming role. Historically, the devel-
opment of the industry has been associated with the ac-
tive use of offshoring strategies, involving the relocation
of production to countries with low labor costs. Such a
model made it possible to significantly reduce produc-
tion costs; however, at the same time, it increased de-
pendence on extended and complex logistics chains [4].
Within the classical paradigm of the internation-
al division of labor, the choice between localization
and globalization of production is determined by com-
paring production and transportation costs. Formally,
this decision can be represented as:

ol + Al < Cper e,

where C;ﬁ ', C;e‘” — denote production costs under
offshoring and nearshoring respectively; C', C/" _
denote transportation costs under the respective stra-

tegies.
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Traditionally, the significant advantage of off-
shoring was ensured by the substantial wage gap be-
tween developed and developing countries. However,
in recent years, this gap has been narrowing, while
transportation tariffs have been increasing, leading to
a reassessment of the economic feasibility of globally
distributed production [1]. An additional negative fac-
tor is the increase in time-related costs associated with
longer supply chains.

Unlike many other industries, the time factor
plays a critical role in the fashion industry. Demand
seasonality and the rapid turnover of collections mean
that even a delay of several weeks may lead to signifi-
cant financial losses. Therefore, the time component
should be incorporated into the decision model be-
tween offshoring and nearshoring:

IC=C,+C +a-T,

where T - is delivery time; a — is the coefficient reflect-
ing the sensitivity of profit to time.

The coefficient a captures the specific features of
the fashion industry and may vary significantly across
market segments. In fast fashion, it takes high values,
as time-to-market is a key determinant of competitive-
ness. In the premium segment, the value of a may be
lower, but it remains important in maintaining brand
image and alignment with seasonal trends.

ising transportation costs and increasing de-
livery times under global logistics shocks have
strengthened the attractiveness of nearshoring
and reshoring strategies. Relocating production closer
to end markets reduces delivery times, increases flex-
ibility, and lowers risks associated with supply chain
disruptions. At the same time, such decisions are ac-
companied by higher production costs, requiring a
more comprehensive analysis of the overall effect [2].
Another important factor affecting supply chain
structure is uncertainty related to potential disrup-
tions. In an unstable environment, companies aim to
minimize not only expected costs but also risks. This
can be formalized by introducing a stochastic compo-
nent into the total cost function:

IC=C,+C +a-T+B-o,

where o — represents uncertainty (e. g., variance of de-
livery time);  — is the coefficient of risk aversion.

Thus, increased variability in delivery times
makes long global supply chains less attractive even
when their average costs are lower. This explains the
observed trend toward supplier diversification and re-
duced dependence on specific regions.

Changes in demand structure also play a signifi-
cant role in transforming supply chains. The growth
of e-commerce and rising consumer expectations
regarding delivery speed intensify pressure on logis-
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tics systems. Consumers increasingly expect product
availability “here and now”, which requires shorter ful-
fillment times and more accurate demand forecasting
[5]. As a result, companies are forced to reconsider not
only production geography but also the architecture of
distribution networks.

Empirical studies show that logistics shocks —
such as port congestion, disruptions of transport cor-
ridors, and increases in transportation and storage
tariffs — lead to significant changes in supply chain
structures. In particular, there is an increase in the use
of alternative routes and transport modes, as well as
growing investment in local production capacities [2].
These changes affect not only logistics but also pricing
dynamics, product availability, and inventory levels.

hus, transportation costs and time parameters

are key determinants of supply chain structures

in the fashion industry. Their impact extends
beyond logistics and influences strategic decisions, in-
cluding production models, assortment management,
and the formation of competitive advantages.

Next, we consider in more detail the problem of
transport mode selection as a key element in optimiz-
ing logistics decisions and improving economic per-
formance within the industry.

The choice of transport mode in the fashion in-
dustry represents a complex economic decision. Com-
panies aim to minimize total costs while accounting
for time constraints, demand uncertainty, and mark-
down risks. Unlike other industries, where transporta-
tion is primarily viewed as a cost-minimization func-
tion, in the fashion industry it directly affects revenue
and profitability through timely market entry and
alignment with consumer preferences.

The classical approach to transport mode se-
lection is based on comparing direct costs and deliv-
ery time [17]. As noted above, maritime transport is
characterized by low unit costs but long transit times,
while air transport ensures fast delivery at significantly
higher costs. Rail and road transport occupy interme-
diate positions, offering trade-offs between cost and
speed. However, for the fashion industry, such com-
parisons are insufficient, as they do not account for the
economic consequences of time delays.

To formalize the transport mode selection prob-
lem, the total cost function can be expressed as:

IC=C,+C,+C,,
where C, — represents transportation costs; C, — rep-
resents inventory holding costs; C, - represents
markdown costs.

Transportation costs C, directly depend on the
selected mode of transport. In general form, their re-
lationship can be expressed by the following inequali-
ties:

226

Cair S>> Osed
t t o
while:
Tair << TSed
where T denotes delivery time.
Thus, the choice between air and sea transport
represents a classical trade-off between cost and speed.
Inventory holding costs C, are associated with

the need to maintain stock during the delivery period
and can be expressed as a function of time:

C,=hT,
where /1 is the unit holding cost.

A longer delivery time when using sea transport
leads to an increased need for working capital and
higher warehousing costs.

The most specific component for the fashion in-
dustry is C_, which reflects losses from markdowns.
These costs arise in the case of untimely arrival of
goods to the market or a mismatch with demand. They
can be represented as follows:

Cn=pr(T)-L,
where p(T) is the probability of markdown, increasing
with delivery time; L is the magnitude of losses from
markdown.

The function p(T) is increasing, reflecting the
relationship between the duration of the logistics cycle
and the risk of product obsolescence. In the context
of fast fashion, this relationship is particularly pro-
nounced, since even a slight delay may lead to signifi-
cant revenue losses [7].

Taking into account all components, the prob-
lem of transport mode selection can be formulated as
a minimization problem:

TCmode — C[mode +h- Tmode + p(Tmode) -L,

where mode € {air, sea, rail, road}.

he rational choice of transport is determined
by comparing the values of TC"°% across dif-
ferent alternatives. Under conditions of high
seasonality and demand uncertainty, companies may
prefer more expensive but faster modes of transport if
the expected losses from markdowns exceed the sav-
ings in transportation costs.
Of particular interest is the threshold condition
under which air transport becomes economically jus-
tified:

Ctair _ Ctsea < [p(Tsea) _ p(Tair )] x
xL+h- (T =T,
This inequality shows that the additional trans-
portation costs of air delivery are compensated by a re-

duction in markdown risk and a decrease in inventory
holding costs. Thus, in conditions of high time sensi-
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tivity of demand and significant markdown losses, the
use of air transport becomes a rational decision.

It should be noted that in practice, companies
often use combined logistics strategies, integrating
different modes of transport. For example, baseline
product volumes may be delivered by sea, while ur-
gent shipments or high-margin goods are transported
by air. Such an approach allows optimizing total costs
while simultaneously reducing risks associated with
demand uncertainty.

An additional factor influencing the choice of
transport mode is the level of reliability of logistics
operations. Under conditions of instability in global
supply chains, not only the average delivery time but
also its variability becomes important. This can be in-
corporated by extending the model as follows:

TC=C,+h-T+p(T,0) L,
where o reflects the variability of delivery time.

An increase in o raises the probability of untime-
ly product arrival, which further stimulates the use of
more reliable, albeit more expensive, transport solu-
tions.

Thus, the choice of transport mode in the fashion
industry represents a multi-criteria problem that takes
into account not only direct transportation costs but
also a wide range of indirect economic effects. Logis-
tics decisions have a direct impact on the financial per-
formance of companies, determining the level of costs,
revenues, and profitability.

ext, we consider the impact of logistics shocks

on the functioning of supply chains and the

economic performance of the fashion indus-
try — namely, on prices, assortment, and shortages.

In recent years, global supply chains have been
exposed to a series of large-scale logistics shocks, in-
cluding the consequences of the COVID-19 pandemic,
the blockage of the Suez Canal during the incident in-
volving the container vessel Ever Given, and the in-
creasing frequency of geopolitical conflicts and wars
that have reduced the number of established transport
corridors. This has led to a sharp increase in transpor-
tation costs, longer delivery times, and greater uncer-
tainty, which has significantly transformed firm behav-
ior and market outcomes.

From an economic perspective, a logistics shock
can be defined as an exogenous change in the para-
meters of the transport system, leading to a shift in the
cost function:

C,=CY+AC, and T =T° + AT,
where AC, and AT reflect shock-induced changes in
transportation costs and delivery time, respectively.

To assess the impact of logistics shocks on firms’
economic performance and market outcomes, the
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quasi-experimental difference-in-differences (DiD)
method is commonly applied. In the context of the
fashion industry, this approach allows comparison of
changes in economic indicators before and after the
shock across different groups of goods or firms.

The baseline model can be represented as fol-
lows:

Y, =a+B-Shock, +v- Exposure; +

1
+0-(Shock, - Exposure;) +¢;,,

where Y, is the variable of interest (e. g., prices, in-
ventory levels, share of markdowns, etc.); Shockt isan
indicator of the post-shock period; Exposure; reflects
the degree of dependence on global supply chains;
d is the key coefficient capturing the effect of the shock.

The parameter § is interpreted as the additional
change in the indicator for units more exposed to the
shock.

An increase in transportation costs directly leads
to higher retail prices; however, the degree of cost
pass-through depends on market structure and de-
mand elasticity.

observed: partial (or full) pass-through of costs to

consumers (price increases); reduction in firms’
margins under conditions of high competition; differ-
entiated effects across market segments (mass market
vs. premium).

Empirical studies [9] show that during periods
of logistics crises, price increases for clothing can be
significant, especially for import-dependent product
categories.

Logistics shocks lead to changes in the assort-
ment structure: the assortment is reduced, with firms
decreasing the number of SKUs to lower risks; the as-
sortment shifts toward more “safe” products, meaning
a focus on basic models with stable demand; the share
of local production increases as a response to the in-
stability of global supply chains.

From the perspective of the considered model,
this corresponds to the optimization behavior of firms
under increasing uncertainty (0):

max E([])-B-o,
assortment
where IT denotes profit and p reflects the degree of risk
aversion.

One of the most notable consequences of logis-
tics shocks is the increase in product shortages. That
is, an increase in delivery time and its variability leads
to a disruption in the synchronization between supply
and demand. This can be formalized through the prob-
ability of stockout:

P(stockout)= f(D, T, o),
where D is demand; T is the average delivery time; o is
the variability of supply.

In the fashion industry, the following effects are
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An increase in T and o leads to a higher probabi-
lity of stockouts, which, in turn, reduces revenue and
worsens consumer experience. For example, during
the COVID-19 pandemic, many companies simulta-
neously faced excess inventory in some product cat-
egories (due to a decline in demand) and shortages in
others (due to supply disruptions), which further am-
plified the scale of markdowns and losses [10].

Under the influence of logistics shocks, fashion
industry firms are forced to adapt their strategies: di-
versify suppliers and transport routes, increase safety
stock levels, shift toward hybrid logistics models (sea +
air), and invest in digitalization and demand forecast-
ing. Companies increasingly aim to minimize not only
costs but also potential losses under adverse scenarios.

ummarizing the intermediate results, it can be

stated that logistics shocks have a significant im-

pact on the fashion industry, affecting prices, as-
sortment, and product availability. The negative effects
of logistics shocks extend beyond short-term disrup-
tions and lead to structural changes in supply chains
and retail strategies. The use of quasi-experimental
methods such as difference-in-differences makes it
possible to quantitatively assess these effects and iden-
tify causal relationships between logistics changes and
economic outcomes.

It should be noted that under conditions of high
demand uncertainty, significant transportation costs,
and the critical role of time, the problem of supply
chain management in the fashion industry can be for-
malized as a profit maximization problem taking into
account logistics parameters.

Let us consider a basic profit maximization
model. Typically, a firm chooses the mode of transport
(mode € {air, sea, rail, road}), shipment volume Q, and
the level of safety stock S. Then its objective function
can be written as:

max []=R(Q,T)-C,(Q)-C/"*(Q)-

(Q,mode)

_Ch(Qa T)_ Cm(Qa T)a
where R(Q, T) - revenue depending on sales vol-
ume and delivery time; Cp (Q) - production costs;

C,m‘)de (Q) - transportation costs; Ch (Q, T) - hold-

ing costs; C (Q T) — markdown losses.

The revenue function, taking into account the
time factor, can be represented as follows. Unlike stan-
dard models, in the fashion industry revenue depends
on the time of market entry, which can be described
by the formula:

R(Q, T)=P(T)-min(Q, D),
where D — stochastic demand; P(T)- price function
decreasing over time.
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The economic meaning of this expression is that
the later the product enters the market, the lower the
selling price due to loss of relevance (markdown ef-
fect).

Markdown losses can also be modeled. Thus,
losses from markdowns can be formalized as the dif-
ference between the full and discounted price:

Cm = [PO - P(T)] ’ Qunsold >
where P, —base price; Q .= max(0, Q-D).

From this, it follows that the risk of overproduc-
tion and delivery delays directly translates into finan-
cial losses.

Next, let us model demand uncertainty. Demand
in the fashion industry is stochastic in nature and can
be described as:

D~ F(p, o),

where p — expected demand; o — its variability.

'I‘hus, the firm’s problem becomes the maxi-
mization of expected profit max E[TI], which
transforms the problem into the domain of
stochastic optimization.

Taking into account the firm’s risk aversion, the
objective function can be modified as:

max E[[[]-X-Var(I]),

where X is the coefficient of risk aversion.

This represents an extended model incorporat-
ing risk, meaning that the firm balances profit maximi-
zation with the reduction of profit volatility.

From this arises the problem of optimal trans-
port mode selection. The choice of transport is made
by comparing expected profits for each available mode:

mode" = argmax E [[T(mode)].
mode

At the same time: air transport reduces T and
lowers C _, but increases C,; sea transport has the op-
posite effect; rail and road transport represent inter-
mediate options.

The decision in favor of faster transport is made
if:

AC, <AC,, +AC, + AR,
where AC, - additional transportation costs; AC, -
reduction in markdown losses; AC, — savings in hold-
ing costs; AR — increase in revenue due to timely sales.

This is a key result of the study: transport is not
merely a cost component, but a tool for managing rev-
enue and risk.

The solution to the problem demonstrates that
under uncertainty, a mixed strategy is often optimal:

Q — Qsea + Qair
where Q**¢ — base volume (low cost); Q“" — adjust-
ment volume (fast delivery).
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Such a strategy reduces the risk of stockouts,
lowers the probability of excess inventory, and bal-
ances costs and flexibility.

Logistical shocks can be incorporated into the
model as changes in the parameters 7 and C:

7=T1° +er, C, :Ct0 +&c,
where € represents random shocks.

This leads to an increase in the optimal Q*,
higher safety stock levels, and changes in supply ge-
ography.

At this stage, the following interim conclusions
can be drawn regarding the model:

1. The optimal choice of transport is determined
not only by costs but also by its impact on revenue.

2. The time factor is critical in the fashion indus-
try.

3. Uncertainty increases the importance of logis-
tics flexibility.

4. Hybrid strategies represent a rational response
to risks.

5. Logistical shocks lead to structural transfor-
mations in supply chains.

CONCLUSIONS

The conducted study made it possible to com-
prehensively analyze the relationship between logis-
tics decisions and the economic efficiency of supply
chains in the fashion industry. Unlike the traditional
approach, which considers transport primarily as a
source of costs, this paper substantiates that the choice
of logistics strategy directly affects revenue formation,
profitability, and business sustainability.

A key result of the study is the formalization of
time as an economic resource. Under conditions of
high seasonality and rapidly changing consumer pref-
erences, the time factor becomes a critical element
determining not only cost levels but also a company’s
ability to sell products at full price. Delivery delays are
transformed into revenue losses through markdown
mechanisms and stockouts, which fundamentally dis-
tinguishes the fashion industry from other sectors.

The developed model demonstrates that the
choice of transport mode represents a multi-criteria
problem in which companies balance transportation
costs, delivery time, risks, and potential revenue. An
important conclusion is the existence of threshold
conditions under which more expensive but faster
transport modes become economically justified due to
reduced markdown losses and increased probability of
timely product sales.

Special attention is paid to the impact of logisti-
cal shocks, which in recent years have unfortunately
become a systemic factor in the functioning of global
supply chains. It is shown that such shocks lead not
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only to short-term disruptions but also to long-term
structural changes, including the reconsideration of
production geography, supplier diversification, and
changes in transport strategies. As a result, the role of
resilience is strengthened as one of the key decision-
making criteria.

rom a practical perspective, the obtained results

make it possible to formulate a number of rec-

ommendations for companies in the fashion in-
dustry:

1. Integration of the time factor into decision-
making systems, where companies should account for
the impact of delivery time on revenue and markdown
probability, rather than limiting analysis to direct
transportation costs.

2. Use of hybrid logistics strategies, where com-
bining different modes of transport (for example, sea
and air) allows both cost reduction and increased sup-
ply chain flexibility.

3. Diversification of suppliers and routes, reduc-
ing dependence on specific regions and transport cor-
ridors while increasing resilience to logistical shocks.

4. Risk and uncertainty management, where in-
corporating stochastic parameters into decision-mak-
ing models, allows for a more accurate consideration
of variability in delivery times and demand.

5. Investment in demand forecasting and digi-
talization, where improved forecast accuracy reduces
the likelihood of both excess inventory and stockouts,
thereby decreasing markdown losses.

6. Reconsideration of production geography,
where nearshoring and reshoring strategies become
economically justified despite higher production costs
due to reduced delivery time and increased reliability.

Overall, the results of the study highlight the
need to move from static cost-optimization models
toward more complex, dynamic, and stochastic ap-
proaches that account for the interrelationships be-
tween logistics, demand, and financial performance.

Directions for further research may include the
empirical validation of the proposed models at the mi-
cro level (firm-level data), as well as the expansion of
the analysis to incorporate environmental factors and
sustainable development, which are becoming increas-
ingly important in the modern fashion industry. u
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In modern conditions, the development of all types of activities of industrial enterprises is transformed due to innovative development. This impact is especially
significant on the export-import activity of enterprises. The aim of the article is to substantiate the information and analytical support for assessing the impact of
innovative development of industrial enterprises on export-import activity on the basis of specifying the type of impact, main components and directions of innova-
tive development of export-import activity of industrial enterprises in Ukraine. Theoretical significance is given to the substantiated main components of the impact
of the innovative development of industrial enterprises on their export and import activities separately, as well as the main directions of innovative development of
export-import activities of industrial enterprises in Ukraine. Practical significance is given to the recommendations on the system of indicators that characterize the
transition from the raw material model to the export of products with high added value at the macro level and the system of indicators that characterize the impact
of the innovative development of industrial enterprises on export-import activities. It is found that the lagging effect of the innovative development of industrial
enterprises on export-import activity and the assessment of its lag are of significant practical importance. The article proposes dynamic econometric models with a
distributed lag to determine this lagging effect of two types: in the form of a multifactor model with lag variables and a pair nonlinear model with lag variables. The
definition of lag is of particular importance in the formation of management decisions. The main stages of the methodological approach to assessing the innovative
development of export-import activity of large State-owned industrial enterprises, which ensure economic stability in conditions of limited activity, are proposed.
Keywords: assessment; innovative development; export-import activity; indicator system; lagging effect; dynamic econometric models with distributed lag;
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