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This paper examines the relationship between global sourcing strategies and transportation choices in the
fashion industry under conditions of time scarcity. It is demonstrated that delivery time significantly influences firms’
economic performance due to its impact on product pricing and revenue generation. An economic-mathematical
model is proposed that integrates sourcing geography, transportation mode, production costs, logistics costs,
inventory holding costs, and markdown losses. The results reveal a trade-off between cost minimization and time
responsiveness. Offshore sourcing reduces production costs but increases delivery time and revenue risks, whereas
nearshoring improves responsiveness at higher production costs. The study shows that transportation choices act
as a flexible adjustment mechanism under time pressure. Scenario analysis identifies threshold conditions under
which firms switch transportation modes and sourcing strategies. The findings emphasize the importance of flexible
and integrated supply chain management in time-sensitive industries.
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Y cTatTi po3rNsagaETbCs eKOHOMIYHWIA 3B'A30K MK r106a/IbHAMK CTpaTeriiMu nocTavaHHs Ta BUGOPOM TpaH-
crnopTty B cchepi iHgyCTpil Moam B ymoBax aediuuty yacy. Ha BigMiHy Big TpaguuiiHiX Migxogis, Ski B nepLly yepry
30CepeKeHi Ha MiHIMi3aLii BUTpaT, 4OCNIMKEHHA AEMOHCTPYE, WO Yac AOCTaBKM Bigirpae BupillasnbHy posb Y dop-
MyBaHHi pilLleHb Yepes ioro NpsiMuiA BNIMB Ha OTPUMaHHA goxoay. Y fashion-iHaycTpil, Ae XUTTEBI LMK NpoayKuil
KOPOTKi, & MONUT Ay>Xe YyT/IMBWIA A0 NAUHY Yacy, 3aTPUMKM B AOCTaBL,i NPU3BOAATL 40 3HKEHHS LjiH Ta 30i/bLIEHHS
BTPAT Bif, YLiHK/, IO CYTTEBO BM/IMBAE Ha (DIHAHCOBI NOKa3HMKN. PO3po6neHO eKOHOMIKO-MaTemMaTuyHy Mogesb, B
SAKi koMNaHii o4HOYacHO 06upatoTh reorpadito NocTayaHHa Ta cnocié TpaHcnopTyBaHHsA. Mogesb BpaxoBye BUPO6-
HWYi Ta TPaAHCMOPTHI BUTPaTW, BUTPATW Ha 36epiraHHa Ta BTPaTy Bif, YLiHKW, OQHOYACHO YITKO BPaxOBYHUM BM/NB
yacy [OCTaBKW Ha LiHOYTBOPEHHS. MonuT MOAENIETLCA K CTOXacTUYHa 3MiHHa, LLO A03BOJISIE aHaNi3y BPaxoByBa-
TV HEBWU3HAYEHICTb Ta Ti HACNiAKV AN pilleHb LWOAO NaHLIoXKa NOCTaBOK. Pe3ynstatn AoCNiMKEHHS NOKa3yoTb, WO
KOMMaHii CTUKAOTLCA 3 KOMMNPOMICOM MiX e(PEKTUBHICTIO BUTPAT Ta ONepaTUBHICTIO pearyBaHHsa Ha nonuT. OgLLIOpPHI
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nocTayaHHs1 3a6e3nedyroTb HWKYi BUPOOHMUI BUTpPaTU, ane MoB'A3aHi 3 AO0BLUMM TEPMIHOM [JOCTaBKM Ta BULLMMM
pu3nKamu BTpaTy foxo4y. Ha npoTuBary, HiapLLOpuHT 3a6e3nevye WBWALLY A0CTaBKy, ane nepedayae BuLLi BUPOO-
HWYi BUTPaTW. BMGIp TpaHCNOPTY CAyrye NPOMiIXHNM MEXaHI3MOM KOPUryBaHHS, LLIO A03BO/ISIE KOMNAHISAM pearysatu
Ha TUCK Yacy, He PecTPyKTYpU3yloUuM HerainHo CBOI cTpaTerii noctauyaHHs. MNpoBefeHWii aHani3 BU3HaYae noporosi
YMOBMU, 3a AKMX KOMMaHii nepexoaaTb Bif MOPCLKOro 40 NOBITPSHOTO TPAHCNOPTY, & 3roA0M Bif, O(PLLIOPHOro A0 Hi-
apLUOpPHOro noctayaHHsA. MNMokasaHo, Lo L Nepexoay € HeAiHIRHMK Ta AUCKPETHUMM, LLLO BKa3YeE Ha Te, L0 HaBiTb
HeBesVKi 3MiHU YyTNMBOCTI A0 Yacy MOXYTb CNPUUMHUTU 3HAYHI 3MiHU B KOHIrypawii naHutoxka noctaBok. Pesynb-
TaTy TaKOX NiAKPEC/IOITb BAXIMBICTb NOPUAHMX TOTICTUYHMX CTPATETINA, SKi NOEAHYIOTL Pi3HI BapiaHTV NoCTavaHHs
Ta TPaHCNOPTYBaHHA AN 6anaHcyBaHHS BapTOCTI, LUBWUAKOCTI Ta PU3UKIB.

HagaHa 3aranbHa iHTerpoBaHa OCHOBa A/151 aHaui3y pilleHb LWoA0 NocTavyaHHA Ta TpaHCcnopTy-
BaHHA B rasly3sx, YyTIMBUX A0 vacy. Pe3ynbratv MaloTb BaXK/IMBI yNpaB/iHCLKI Hacnigkn, nigkpec-
NIIOI0Tb HEOOXIAHICTL PO3rISAATY Yac SIK KNKYOBY €KOHOMIYHY 3MiHHY, KO/ 3aCTOCYBAHHS THYUKMUX
MY/IETUMOAA/IbHUX CTPAaTErin NaHLUKXKa NOCTaBoK CAYryioThb A/18 NGTPUMKA KOHKYPEHTOCNPOMOX-
HOCTI B yMOBaXx 3p0CTaro40i BO/TATUNLHOCTI PUHKY.

KnouoBi cnoBa: rnobasibHuii copcuHr, fashion-iHgycTpis, TpaHCNOPTHI cTpaTerii, eKOHOMIYHa e(DEKTUBHICTD,
TMMYacoBa YyT/IMBICTb MNOMUTY, FGPUAHI NOTICTUYHI PiLLEHHS.

Statement of the problem. In the context of
globalization, the fashion industry has developed
complex international supply chains based
on the fragmentation of production processes
across countries with different cost structures.
Global sourcing has become a key instrument
for enhancing firms’ competitiveness, enabling
the reduction of production costs through the
allocation of orders to regions with lower labor
costs and large-scale manufacturing capacity.
However, this model is associated with longer
supply chains, increased transportation risks,
and a higher dependence on delivery time.

A distinctive feature of the fashion industry
is the high sensitivity of demand to time-to-
market. The short life cycle of collections, strong
seasonality of sales, and rapidly changing
consumer preferences imply that delivery delays
are directly translated into revenue losses,
increased markdowns, and product shortages.
Under these conditions, the choice of supplier
geography and transportation mode becomes
not only a logistical issue but also a strategic
economic decision.

Modern companies are forced to balance
between two opposing strategies: offshore
sourcing, which ensures low production costs but
involves long delivery times, and nearshoring,
which reduces transport distance and lead time
but is associated with higher production costs.
Additional complexity arises from the choice of
transport strategy: air freight significantly reduces
delivery time but increases transportation costs,
while sea and rail transport are more cost-
efficient but slower.

In the presence of time constraints, a
fundamental economic trade-off emerges
between production costs, transportation costs,
delivery speed, and product availability in the

market. This trade-off requires formalization in
the form of a model that allows for the quantitative
determination of the optimal combination of
sourcing decisions and transportation strategies.

Analysis of recent research and
publications. The issues of global sourcing and
supply chain optimization occupy a central place
in modern economic literature, particularly in
industries characterized by high time sensitivity,
such as the fashion industry. The theoretical
foundations of the global fragmentation of
production were established in studies on the
international disaggregation of value chains,
demonstrating that the choice of supplier
geography is determined by the trade-off
between country-specific production advantages
and coordination (transaction) costs [1-3].

One of the key research directions focuses
on the trade-off between low production costs
and the time-related risks inherent in long
supply chains. Christopher and Peck argue
that increasing the length of global supply
chains raises business vulnerability to logistical
disruptions and reduces firms’ resilience in the
presence of external shocks [4]. Subsequently,
Gereffi and Fernandez-Stark showed that
global value chains in the fashion industry are
particularly exposed to risks of time delays due
to high demand seasonality and short product
life cycles [5]. The choice between offshoring,
nearshoring, and reshoring has been intensively
studied in recent years in the context of changes
in the global logistics architecture. Antras and
Chor demonstrate that sourcing geography is
determined not only by labor cost differentials but
also by the speed of response to market demand,
especially in fast fashion sectors [6]. Empirical
studies (e.g., Gray et al.) indicate that reducing
the distance to suppliers significantly shortens
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lead times, decreases supply uncertainty, and
increases inventory management flexibility [7].
A substantial contribution to the development
of economic models of transportation choice
has been made by Hummels and Schaur,
who demonstrated that delivery time has an
independent economic value and directly
affects market prices [8]. Their findings show
that firms are willing to pay a premium for faster
delivery when the benefits of timely market entry
exceed additional transportation costs. This
insight is particularly relevant for the fashion
industry, where even minor delays may result
in a significant loss of product relevance. In
sector-specific studies of the fashion industry,
considerable attention is given to the relationship
between logistics speed and the commercial
success of collections. Cachon and Swinney
developed models of rapid replenishment in
fast fashion, showing that shorter delivery
times improve demand responsiveness and
reduce markdown losses [9]. Tokatli's research
on global retail networks highlights that
competitive advantage is largely based on the
ability to combine nearshoring production with
accelerated transportation logistics [10]. Another
important strand of the literature addresses
the modeling of transportation choices under
demand uncertainty. Simchi-Levi et al. consider
transportation as a tool for balancing cost
efficiency and responsiveness, emphasizing
that the optimal mode of transport depends on
demand volatility, stockout costs, and the rate
of product obsolescence [11]. This approach
is particularly relevant for the fashion industry,
where the time value of products fundamentally
shapes the economic trade-off between air and
sea transportation.

Highlighting previously unresolved parts
of the overall problem. Despite the substantial
body of research, most existing studies analyze
either sourcing geography or transportation
decisions in isolation. An integrated approach
that simultaneously considers supplier selection,
transport mode, and time constraints within
a unified economic-mathematical framework-
particularly in the context of the fashion industry
remains insufficiently explored. This research
gap defines the relevance and scientific novelty
of the present study.

Formation of the objectives of the article.
The aim of this paper is to develop an economic-
mathematical model of sourcing decisions in
the fashion industry, taking into account the
interdependence between global sourcing,

transportation mode, time constraints, and
market outcomes.

To achieve this objective, the following tasks
are addressed:

— formalization of the relationship between
sourcing geography and delivery time;

— development of a model for selecting
suppliers and transportation modes;

— analysis of the trade-off between costs
and delivery speed;

— assessment of the impact of time
constraints on prices and product availability;

— formulation of practical recommendations
for fashion companies in the field of global
sourcing.

Summary of the main research material.
Under conditions of global sourcing, fashion
companies make strategic decisions
simultaneously along two interrelated
dimensions: the choice of supplier geography
and the choice of transportation mode [6-8].
The economic nature of this problem lies in
minimizing total costs while maintaining the
ability to bring products to market in a timely
manner. Under time constraints, this decision
becomes a multicriteria optimization problem,
where cost savings from remote sourcing may
be offset by higher transportation costs and an
increased risk of revenue loss due to delivery
delays [8,10].

Let us consider the basic structure of an
economic modelforsourcing decisions undertime
constraints. Specifically, we analyze a fashion
company that chooses the sourcing location
(s € {nearshore,offshor}), ~ the  transportation
mode me{air,sea,mil,road}, and the shipment
volume Q. The firm’s objective is to maximize
expected profit: IQnaXE [11].

The profit function is defined as:
n=R(0.T,,)-C,(0)-C"(Q)-

_Ch (Q’ Tsm ) - Cm (Q’ Tm )’

where: R(Q.T,,)is revenue depending on
sales volume and delivery time; C; (Q) denotes
production costs depending on the sourcing
region; Cf’"(Q) represents transportation costs;
C,(0.T,,)are inventory holding costs; and
C,(0.T,,) captures markdown losses.

In the fashion industry, delivery time becomes
a critical parameter [8; 12], as the market
price of a product decreases with delays in
the collection’s market entry [10]. Thus, time is
treated as an economic variable.

The firm's revenue function, depending on
time T and sales volume Q, is given by:
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R(Q.T)=P(T)-min(Q,D),

where D is stochastic demand and P(T)is
the time-dependent price function decreasing
over time.

For simplicity, assume a linear decline in price
over time:

P(T)=F,—BT,

where £, istheinitial price of the collection and
B is the rate of time-based value depreciation.
The higher the value of 3, the more sensitive the
market is to delays.

It is well established that offshore sourcing
provides lower production costs [7], which can
be expressed as:

C;mhom < Cnear‘shore‘

However, this is accompanied by:

T

offshore > nearshore >

and typically:

C[nffkhore,air > Ctnearxhore,mad.

Therefore, cost savings in production may be
offset by longer logistics cycles, and products
arriving after peak demand periods are often
sold at discounted prices. This can be formalized
as:

C, :[Po —P(T)]'Qunsozd’

O,psoa =Max(0,0-D )

This reflects a key characteristic of the fashion
sector: delivery delays do not merely increase
costs but directly reduce the market value of
the product [8]. Consequently, transportation
choice in the fashion industry is fundamentally
a trade-off between delivery speed T and total
cost C [5].

The considered transportation modes are
characterized by the following relationships
T <7 <7 <7*, and simultaneously
C" >C" >Cr >C* . Thus, the firm faces
a classical trade-off problem: faster transport
reduces markdown losses, while slower transport
minimizes direct logistics costs. Accordingly, the
optimal transport mode is selected based on the
rule m" =argmaxE[H(m)].

Let us now consider the conditions for
choosing between offshore and nearshore
sourcing for a fashion company.

Global sourcing is economically justified if:

(Cph — e ) >[AC, +AC, +AC, + AR, ].

where the right-hand side represents the
additional costs associated with longer supply
chains [1]. This leads to a key condition of the
model: if the cost advantage in production is
smaller than the losses associated with time,
nearshoring becomes the preferable option.

where:

The economic interpretation of the proposed
model is as follows. Under time constraints,
minimizing production costs ceases to be the sole
efficiency criterion. For fashion companies, the
economically optimal supplier is not necessarily
the cheapest one, but the one that provides the
best balance between production costs, delivery
speed, transportation expenses, and the risk of
losing seasonal revenue.

Thus, global sourcing in the fashion industry
can be interpreted as a dynamic optimization
problem in which supplier choice and transport
decisions must be evaluated jointly. The time
factor transforms transportation strategy
into a key source of competitive advantage,
while sourcing geography becomes not only
a production decision but also a logistics-
economic one.

To provide a quantitative illustration of the
proposed model, let us consider three baseline
logistics strategies:

1) Offshore + Sea (S;) characterized by
minimal production and transportation costs and
maximum delivery time;

2) Offshore + Air (S,) characterized by low
production costs, high delivery speed, and
expensive logistics;

3) Nearshore + Road (S;) characterized by
higher production costs and minimal delivery
time.

Next, we compare the proposed strategies
in terms of expected profit. For each strategy,
expected profit is defined as:

E[D, - E[R(0.T))]-CI(0)-
-c/(0)-¢,(e1)-c,(.1).

where je{S,,S,,5,}.

As an illustrative example, consider two
strategies: Offshore + Air versus Offshore +
Sea. The difference in expected profit between
them is:

All, ¢ =E|:Hair ]_E[Hsea:l
or, decomposed into components:
ArIA—S :(AR)_(ACI)_(ACh)_(ACrn):
where: AR is the gain in revenue due to
faster market entry; AC, represents additional
transportation costs of air freight; AC,
denotes savings in inventory holding costs;
and AC,, reflects the reduction in markdown
losses.

Air transport is preferred if the additional

transportation costs are outweighed by the

combined benefits:
AR +AC, +AC, > AC,,
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thatis, air freightis economically justified when
the gains from speed exceed the associated
costs.

Now consider the comparison between
Offshore and Nearshore sourcing. The difference
in expected profit is:

Al ,=E[1,,, ]-E[T,,. |-

Decomposing into components yields:
ATl , =—(AC,)—(AC,)=(AC,)+(AR)+(AC,).

where: AC, is the increase in production costs
under nearshoring, while AR and AC, represent
gains from reduced delivery time.

The condition for switching to nearshoring is
therefore:

AR+AC, >AC, +AC, +AC,.

Thus, the transition to a nearshoring strategy
becomes economically justified when the
benefits of reduced delivery time — expressed
through increased revenue and lower markdown
losses — exceed the additional costs associated
with higher production costs and potentially higher
transportation and inventory expenses. In other
words, when demand is highly time-sensitive and
delays generate substantial losses, firms tend to
shift from lower-cost offshore production toward
faster and more flexible nearshore solutions.

As noted earlier, time pressure plays a crucial
role in the fashion industry. In this context, it is
useful to introduce a parameter of time sensitivity
0, which reflects the responsiveness of price to
delivery time:

hear

oP(T)
0=—=—=.
oT

When 0is low, time is not critical and the
optimal strategy is Offshore + Sea; at moderate
levels of 0, acceleration becomes economically
justified, leading to the choice of Offshore + Air;
at high values of 0, speed becomes critical, and
firms switch to Nearshore + Road.

There are two key threshold values of the
parameter 6: 0,, corresponding to the transition
from sea to air transport, and 6, , corresponding
to the shift from offshore to nearshore sourcing,
with 0, <0,. This implies that firms first adjust
transportation modes and only subsequently
reconsider sourcing geography.

From an economic perspective, the scenario
analysis leads to several important conclusions:

1) Transportation is a more flexible
adjustment mechanism than sourcing decisions.

2) Air freight acts as a “buffer,” allowing
firms to preserve offshore production models.

3) Nearshoring represents an extreme
measure applied under high time pressure.

4) The key driver of decisions is the time value
of the product, rather than costs alone.

Thus, an important intermediate conclusion
can be drawn: sourcing strategy in the fashion
industry exhibits a threshold nature and is
determined by the level of time pressure.
Firms should not immediately switch to costly
nearshoring but should first exploit faster
transportation options, highlighting the priority
of logistical flexibility over structural changes in
supply chains.

To illustrate the practical applicability of the
proposed model, consider a numerical example
with the following parameters: shipment volume
0 =10,000 units; initial price B, =100 (monetary
units); time depreciation coefficient $=0.02;
delivery time for Offshore + Sea T, =40 days,
Offshore + Air 7, =10 days, and Nearshore +
Road 7, =5 days.

Then, the corresponding prices are:

P(T,)=100-0.02-40=99.2,
P(T,)=100-0.02-10=99.8,

P(T,)=100-0.02-5=99.9.
The resulting revenues are:

R, =992,000 R, =998,000 R, =999,000.

Given the cost structure:

production:

CoIM = 500,000, C,*""* = 650,000 ;

transportation: C* =50,000, C =200,000,
" =80,000;

inventory holding: C; =40,000, C;'=10,000,
C) =5,000;

markdown losses: C? =60,000, C! =20,000,
CY =10,000.

The resulting profits are:

Sea (Sy): I =992,000 — 500,000 —

—-50,000 — 40,000 — 60,000 = 342,000,

Air(Sz) : 11, =998,000 - 500,000 —
—200,000—-10,000 — 20,000 = 268,000,
Nearshore (S,):
IT, =999,000— 650,000 — 80,000 —
-5,000—-10,000==254,000.

The numerical illustration
following conclusions:

1) At low time sensitivity, the Sea option is
preferred.

2) Despite higher revenue, Air transport does
not compensate for its higher transportation
costs.

3) Nearshore is the most expensive option
and is used only under strong time pressure.

leads to the
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The example confirms the theoretical result:
firms adjust transportation first, and only then
reconsider sourcing geography.

Figure 1 presents a graphical interpretation
of transport and sourcing choice versus time
sensitivity (0 vs. strategy).

To interpret the graph, note that the X-axis
represents time sensitivity 6, while the Y-axis
reflects logistics strategies: 0 — Offshore + Sea;
1 — Offshore + Air; 2 — Nearshore.

The economic interpretation is as follows:
at low 0, firms choose slow but cost-efficient
delivery; at moderate 60, air transport is preferred
as the fastest (though more expensive) option;
at high 6, a transition to nearshoring becomes
necessary. The key insight from the graph
is that these transitions are not gradual but
discrete, indicating structural shifts in logistics
decisions. This constitutes a central theoretical
result of the proposed model under time
constraints.

Conclusions. The analysis allows us to
formulate several key findings.

First, the choice of global sourcing strategy
in the fashion industry is determined not only
by differences in production costs but also
by the time sensitivity of demand. The time
factor directly affects revenue, transforming
transportation from a supporting function into a
key driver of profitability.

Second, firms’ adaptation to time pressure
occurs in stages. Initially, companies adjust

their transportation strategy, shifting from sea
to air freight. Only with further increases in time
pressure do they undertake structural changes
toward nearshoring.

Third, the choice of strategy exhibits a
threshold nature. There exist critical values of
time sensitivity at which discrete changes in
logistics decisions occur.

Fourth, hybrid strategies can smooth these
transitions by balancing costs, speed, and risks.

The results have important practical and
regulatory implications:

1. Transport infrastructure development.
Accelerating sea and rail logistics can
significantly reduce dependence on air transport
without increasing costs.

2. Nearshoring incentives. Government
support for local production (e.g., subsidies, tax
incentives) is justified in industries with high time
sensitivity.

3. Supply chain digitalization. Improved
demand forecasting reduces the importance
of time constraints and lowers reliance on
expensive transport options.

4. Reduction of logistics uncertainty. The
stability of delivery times may be more important
than their average level, requiring investment in
supply chain reliability.

5. Integrated logistics management. Firms
should treat transportation, sourcing, and
inventory management as a unified decision-
making system.

2.00 +

1.75 A

1.50 ~

Nearshore)

1.25 ~

Alr, 2

1.00 ~

Sea, 1

0.75

0.50

Strategy (0

0.25 4

0.00 4

T
0.0 0.2 0.4

T
0.6 0.8 1.0

Theta (time sensitivity)

Figure 1. Graphical interpretation of transport and sourcing choice
versus time sensitivity

Source: compiled by the author
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