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Abstract. Abstract. This article examines the condition and geographical
transformations of the tangible assets of Ukraine’s pharmaceutical sector under
wartime conditions, and systematizes the survival and adaptation strategies adopted by
firms whose production and logistics resources have been damaged or destroyed. The
study aims to assess the nature and scale of these transformations and to develop a
typology of managerial responses to war-related risks. Methods: the analysis draws on
in-depth interviews with representatives of the pharmaceutical industry, as well as the
examination of empirical data, corporate reports, and sectoral analytics.

Results: a conceptual “resilience matrix™ is proposed and visualized, structured
around two critical variables - spatial vulnerability and capital mobility - serving as a
tool for strategic planning. Prepared as of January 2026, the paper captures the ongoing
structural shifts within the industry. Six core archetypes of pharmaceutical firms’
strategic responses to wartime threats are identified, differentiated by the degree of
physical asset relocation and the depth of business model transformation: (1) “Fortress”
(Immobile Defense) - refusal to relocate due to high asset specificity, coupled with
investments in on-site autonomy and physical protection (Pharmaceutical Company
“Zdorovya”, “Chervona Zirka” Chemical-Pharmaceutical Plant, “Stoma”, Viola
Pharmaceutical Factory); (2) full relocation (The Phoenix Strategy) - dismantling and
moving equipment, personnel, and technologies from combat/occupied areas to safer
regions with the restoration of a full production cycle (Microkhim: Rubizhne — Kyiv);
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(3) partial/nybrid relocation (Split Operations) - relocating critical lines or establishing
a distributed structure in which, for example, R&D and production operate in different
locations (Biolik: Kharkiv — Zhytomyr/Kharkiv); (4) virtual relocation (CMO Model)
- loss of physical assets while retaining intellectual property, brand equity, and
managerial capabilities, followed by a shift to contract manufacturing at external sites
(Fitofarm: Bakhmut — CMO network within Ukraine); (5) expansion—duplication
(Shadow Site) - building new capacities in safer regions of Ukraine or abroad,
integrated into the existing value chain to hedge the core asset (Biopharma: Bila
Tserkva + Uzhhorod; Lekhim Group: Kharkiv + Tashkent); and (6) logistics migration
(Decentralization) - reconfiguring warehouse network topology by abandoning
centralized hubs in favor of a network of regional warehouses in Western Ukraine
(BaDM, Optima-Pharm: Kyiv/Dnipro — Lviv/Ivano-Frankivsk/Ternopil).

Conclusions. Despite unprecedented physical losses, Ukraine’s pharmaceutical
industry has demonstrated not only resilience but also features of antifragility: many
firms have not merely restored operations, but have evolved into more viable
organizational forms. The proposed typology of strategies and the resilience matrix
offer a deeper understanding of the determinants of business survival under extreme
conditions and can inform the design of crisis-management strategies.

Keywords: economic security, uncertainty, strategy, cybersecurity, business
resilience, economic efficiency, adaptation, investment decisions, competitiveness.

IleTrpenko Jlwoamuia JOKTOP EKOHOMIYHUX Hayk, mpodecop, KuiBcbkuit
HaIllOHAIPHUN CEKOHOMIUHMM yHIBepcuTeT iMeHi Bamuma I'erbmana, M. Kuis,

https://orcid.org/0000-0001-7851-9644

CTPATEI'TYHA APXITEKTOHIKA PESUCTEHTHOCTI BIBHECY B
YMOBAX BOEHHOI'O KOH®JIIKTY: PEJIOKAIIISA TA
INPOCTOPOBA PEOPI'AHI3ALIA PAPMAINEBTUYHUX
HIAIPUEMCTB YKPATHU

AHoTamis. L{s cTaTTs npucBsueHa aHami3y cTaHy Ta reorpadgiyHux TpaHcdop-
Malliif MaTeplajJbHUX aKTUBIB YKPAiHChKOI (hapMaleBTUYHOI rajgy3i B yMOBax BiitHH, a
TaKOoXX CHCTEeMaTHu3allii cTparerii BWIKMBAHHSA ¥ ajamnTamii MIANPUEMCTB, YUl
BUPOOHMYI Ta JIOTICTHYHI PECYPCH 3a3HAIM PyHHYBaHb. MeTa TOCTIIKeHHS - OI[IHUTH
XapakTep 1 MacmTabu 1ux Tpancdopmariiii Ta chopMyBaTH TUIIOJIOTIIO YIIPABIIHCHKUX
pillieHb Y BIAMOBIIb HA BOEHHI pU3UKHU. METOIU: BUKOPUCTAHO TTTMOMHHI IHTEPB 10 3
npeacTaBHUKaMu (apMareBTUYHOTO Oi3HECY, aHalli3 eMINPUYHUX JaHUX, KOPIIO-
paTUBHUX 3BITIB 1 ragy3eBOi aHATITUKH.

Pe3synbratu: Bi3yasi30BaHO KOHIIENTYyaJIbHY «MaTpHIIO CTIHKOCTI» Oi3Hecy 3a
JIBOMa KPUTUYHUMH 3MIHHUMHU - TIPOCTOPOBOO BPA3JIMBICTIO Ta MOOUTBHICTIO KaMiTamy -
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IO MOXE CIYTyBaTH 1HCTPYMEHTOM CTpaTeriyHoro ruianyBaHHs. CTaTTIO MiATOTOB-
JIHO CTaHOM Ha ciueHb 2026 poKy; BOHa BiJoOpaXkae akTyalbHUM Nepedir CTPYKTyp-
HUX 3MiH y rany3i. JlekoHCTpyHOBaHO HIICTh 0a30BUX apXETHUIIIB CTPATEr1uHOI peaKiii
dapmalieBTHUYHUX KOMIIaHiil Ha BOEHH1 3aTpO3H, 10 BIAPI3HIIOTHCS piBHEM (13MUHOTO
NepeMileHHs] aKTUBIB 1 TMOMHOI0 TpaHcdopmMalii 6i3Hec-moneni: (1) “Doprens”
(Immobile Defense) - BimMoBa Bija petokariii uepe3 BUCOKY CIeH(idHICTh aKTUBIB i
iHBeCTUIIi B aBTOHOMHICTh Ta (hizuuynmii 3axuct Ha Micii (TOB «®K “3mgopoB’s”»,
[TAT «Ximpapmzason “Uepsona 3ipka”», AT «Cromay, hapmdadpuka «Biomnay); (2)
noBHa penokaris (The Phoenix Strategy) - aeMoHTax i1 mepemiineHHs 00JaqHaAHHS,
MEPCOHANTy Ta TEXHOJIOT1H 13 30HM OOHOBUX Aiii/OKymnalli B Oe3MeUHIlUN perioH i3
BIJIHOBJICHHSIM TMMOBHOTO BHUPOOHHUYOTO IUKIY (kommadis «Mikpoxim»: PybOixxkne —
KuiB); (3) wuyactkoBa/riOpumna penokamis (Split Operations) - mnepemimieHHs
KPUTUYHUX JIHIH 200 (hopMyBaHHS PO3MOALICHOT CTPYKTYPH, KOJIH, Hanpukian, R&D
Ta BUPOOHMITBO (PYHKIIIOHYIOTH y pi3HuX Jokamisix (AT «biomk»: XapkiB —
XKuromup/XapkiB); (4) BipryameHa penokaris (CMO Model) - Brpata ¢izuunux
aKTUBIB 3a OJHOYACHOTO 30€peKEHHS I1HTEJIEKTYallbHOI BJIACHOCTI, OpeHIy Ta
VIOPABIIHCHKOI KOMIETEHIli 3 MEepeXoJ0oM 10 KOHTPAKTHOTO BHUPOOHUITBA Ha
3oBHimHIX MaigaHuukax (IIpAT «®itopapm»: baxmyr — CMO-mepexa B Ykpaini),
(5) posmmpenns—ayomoBanas (Shadow Site) - OyniBHHIITBO HOBHX IMOTYXHOCTEH Y
0e3reyHuX perioHax YKpainu ado 3a KOpJIOHOM, SIK1 IHTETPYIOThCS B HASIBHUM JIAHLIFOT
CTBOPEHHSI BApTOCTI W CTPaxyrOTh OCHOBHUW akTuB (kommadiga «biodapmay: bina
LepkBa + Yxropon; rpymna «Jlexkxim»: XapkiB + TamikeHT); (6) JIOTiICTHYHA MITparis
(Decentralization) - 3miHa ToOmoMOrii CKIAACHKOI MeEpeKi Ta BIiAMOBa Bif
[IEHTpaII30BaHUX Xa01B Ha KOPUCTh MEPEX1 PerioHaTIbHUX CKIIAiB Ha 3ax0/1 YKpaiHu
(baIM, «Onrima-®apm»: Kuis/[Ininpo — JIsBie/IBano-dpankiBchk/TepHOMiH).

Bucnosku. [Torpu 6e3npenieienTHi Gi3uyH1 BTpaTH, yKpaiHChKa GapMarieBTHIHA
rajiy3b MpoJEMOHCTpPYBaJIa HE JIMIIIE CTIMKICTh, aje i PUCU aHTUKPUXKOCTI - O6arato
KOMITaH1i He TPOCTO BIAHOBHWIIM AISUTbHICTD, a €BOJIIOLIOHYBAIM Y OUTbII )KUTTE3/1ATHI
dbopmu. I[lpeacraBieHa TUIOJOTIS CTpaTerii Ta MaTpUIl CTIMKOCTI JO3BOJISIIOTH
rluie 3po3yMiTH YMHHHUKM BUKMBAHHS OI3HECY B EKCTPEMaJbHMX yMOBax Ta
MOXKYTb OyTH BUKOPHUCTAHI IJis1 PO3POOKH aHTUKPU30BUX CTPATET1M.

KuarwouoBi cioBa: ekoHoMiuHa Oe3neka, HEBU3HAYEHICTh, CTpaTeris, Kibepoes-
meka, CTIWKICTh Oi3Hecy, €KOHOMiuHa €(eKTUBHICTh, aJarTailisi, 1HBECTHUIIIHHI
pIIIEHHS, KOHKYPEHTOCIIPOMOIKHICTb.

Problem Statement. As of January 2026, Ukraine’s economy is entering its fifth
year of operating under a full-scale military conflict of the highest intensity since
World War I1. This period has become an unprecedented historical testing ground for
validating classical approaches and developing new theories of crisis management.
Traditional economic models designed for cyclical financial crises or pandemic shocks
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have proven insufficient to capture a reality in which the primary driver of volatility is
not market dynamics, but a direct physical (“kinetic’) impact on the means of
production.

Russia’s full-scale invasion, launched on February 24, 2022, undermined the
fundamental assumptions on which Ukrainian businesses had relied: the inviolability
of borders, the security of logistics routes, and the physical integrity of assets.
According to estimates by analytical centers, corporate-sector losses amount to
hundreds of billions of US dollars. Yet rather than the anticipated collapse, a complex
structural transformation has unfolded. Ukrainian businesses have demonstrated a
phenomenon that goes beyond “resilience” - the ability to return to a previous state.
Instead, the evidence points to a broad manifestation of ‘“‘antifragility,” whereby
systems improve their structure under stressors and evolve into new, more viable forms
[1, 2, 3].

Prior to February 24, 2022, the architecture of Ukraine’s pharmaceutical industry
was characterized by a high concentration of production capacity in the industrial hubs
of the East (Kharkiv) and the Center (Kyiv), alongside centralized logistics organized
around the Kyiv transport node. The full-scale war exposed the fundamental
vulnerability of this model. The destruction of the central warehouses of leading
distributors and the blockade of seaports dealt a severe blow to the sector’s logistics
[1]. Over 2022-2025, a process of spatial reorganization has emerged, with the
industry’s “center of gravity” shifting westward (Lviv, Uzhhorod, Ivano-Frankivsk),
thereby forming a new axis of operational security.

Review of Recent Research and Publications. To systematize the empirical
evidence, we draw on an expanded version of Dynamic Capabilities Theory.
Originating from the resource-based view of the firm, this framework explains how
enterprises survive and adapt in rapidly changing, turbulent environments. In the
classic definition proposed by Teece and co-authors, dynamic capabilities are “the
firm’s ability to integrate, build, and reconfigure internal and external competences to
address rapidly changing environments” [4]. In other words, dynamic capabilities
capture organizational flexibility and adaptive capacity: firms that possess them can
timely realign resources, processes, and competencies in response to external shocks
Or emerging opportunities.

Since Teece and colleagues’ seminal contributions in the 1990s, the theory has
been further extended and specified. Eisenhardt & Martin (2000) emphasized that
dynamic capabilities manifest as specific organizational and strategic “routines”-
recurrent processes through which firms generate new resource configurations [5].
Such processes include new product development, the formation of strategic alliances,
organizational restructuring, and related activities. Their analysis suggests that in
moderately predictable markets, dynamic capabilities tend to take the form of
established procedures and best practices, whereas in highly turbulent contexts they are
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expressed through flexible, improvisational rules and rapid experimentation - i.e., an
ability to “learn by doing.” Importantly, dynamic capabilities per se do not
automatically ensure sustained competitive advantage; outcomes depend on how
effectively a firm uses these capabilities to reconfigure its resource base in line with
evolving market requirements - a point also underscored in Eisenhardt & Martin
observations [5].

Further developments in the dynamic capabilities literature have refined the key
components of this construct. According to Teece (2007), dynamic capabilities
comprise three core managerial clusters: sensing (identifying and anticipating change),
seizing (capturing opportunities), and transforming (reconfiguring the business) in
response to external threats and opportunities [6]. Put differently, well-developed
dynamic capabilities endow a firm with “strategic flexibility,” enabling it to first
recognize emerging conditions, then rapidly decide and implement appropriate
responses, and finally reconfigure its structure to sustain performance over the longer
term [6]. Contemporary literature reviews (e.g., the content-analytic review by Schilke
et al., 2018) confirm that the concept has become central to strategic management,
while research increasingly focuses on how dynamic capabilities relate to
environmental contingencies and where their boundary conditions lie [7]. In particular,
substantial knowledge has accumulated regarding the antecedents of dynamic
capabilities, their internal dimensions, and their performance implications across
contexts ranging from relatively stable markets to crisis situations [7].

The application of dynamic capabilities theory in contexts of war and extreme
crises is of particular interest, as such environments are characterized by radical
uncertainty and the disruption of established structures. Under these conditions, a
firm’s ability to rapidly “reinvent” business processes, reorient supply chains, and
mobilize new resources becomes a critical determinant of survival [8, 9]. A growing
body of empirical research indicates that, in crisis settings, firms with more developed
dynamic capabilities tend to demonstrate stronger resilience. For example, Makkonen
et al. (2014), analyzing the aftermath of the 2008 global financial crisis, found that
North American firms that succeeded in developing innovative and flexible capabilities
not only navigated the crisis more effectively but also strengthened their competitive
positions [8]. In a different context, Mansour et al. (2019), focusing on tourism
organizations in Libya during a protracted armed conflict, showed that firms that
cultivated dynamic capabilities were better able to adapt to sustained wartime
turbulence and remain operational - most notably by combining crisis management
with innovation and by enhancing organizational resilience [9]. In other words,
dynamic capabilities constitute a foundation for resilience: they enable enterprises to
simultaneously withstand destructive shocks and reconfigure themselves in ways that
allow crisis conditions to become a catalyst for business model renewal [8, 11].

The relevance of the dynamic capabilities approach has increased markedly
following the onset of Russia’s full-scale war against Ukraine in 2022. The war has
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caused large-scale disruptions in supply chains, the loss of production assets in active
combat zones, and mass relocation of enterprises - conditions that require
unprecedented levels of organizational flexibility. Recent research has begun to
document and theorize this experience. In particular, Obrenovic et al. (2024), drawing
on a systematic review, proposed a conceptual model explaining how firms can sustain
performance during wartime by deploying internal dynamic capabilities in the sourcing
domain [10]. They emphasize that when established supply arrangements collapse,
“resilient” enterprises rapidly leverage human capital, infrastructure, and technological
resources to secure alternative inputs and materials, thereby maintaining production
continuity. Consequently, even under wartime conditions, companies can survive and
avert business shutdowns if they possess well-developed dynamic capabilities -
namely, the ability to sense changes, swiftly reconfigure operations, and effectively
realign organizational structures to new wartime realities [8, 10].

The objective of the study is to investigate how the war has reshaped the spatial
organization of tangible assets in Ukraine’s pharmaceutical sector and to classify the
survival and adaptive responses of firms affected by the destruction of production and
logistics infrastructure.

Main body of the paper. Bridging established theoretical lenses with wartime
managerial practice, we argue that the explanatory power of dynamic capabilities
becomes fully visible only when it is “refracted” through the material constraints and
spatial realities faced by firms under kinetic risk. In peacetime, the reconfiguration of
resources is often analyzed primarily as a strategic choice shaped by markets and
competition. Under war conditions, however, strategic choice is bounded by physical
exposure, infrastructure fragility, and the technological (im)possibility of moving
production systems. Consequently, the firm’s capacity to sense, seize, and transform
must be interpreted not only as an organizational attribute, but also as a function of where
assets are located and how mobile they are.

Against this backdrop, we propose to conceptualize business transformation
through two critical variables:

eSpatial Vulnerability: the degree of physical threat to assets as a function of their
geographic location (conventionally, the “red,” “orange,” and “green” wartime risk
zones).

e Capital Mobility: the technological feasibility of relocating means of production
and business processes (on a continuum from highly mobile sectors such as IT to largely
immobile chemical and biotechnology plants).

At the intersection of these dimensions lies a decision space, which we visualize as
a “resilience matrix.” This model is intended to provide an analytical foundation for
assessing firms’ strategic actions depending on the level of threat and the mobility of
their assets.
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Zone / Risk level Low cgpital Medium_ c_apital High c_a_pital
mobility mobility mobility
“Fortress” (Immobile
L Defense) / Partial / “Hybrid “Phoenix” (Full
e s “Virtual relocation” relocation)
Relocation”
Moderate risk “Shadow_Site” “Decentrailli_zation”
(Expansion / (Logistics
Duplication) migration)
Safe zone Standgrd Standgrd Standgrd
operations operations operations

Fig. 1. Business Resilience Matrix - typology of business transformations during
wartime based on indicators of spatial vulnerability

Based on an analysis of the operating practices of relocated and war-affected
pharmaceutical enterprises, we identify six baseline behavioral archetypes (Fig. 1). To
enable a systematic interpretation of these processes, we classify firm strategies by (i)
the extent of physical asset relocation and (ii) the depth of business-model
transformation.

1. Fortress (Immobile Defense). This is a “hold-the-ground” strategy typical
of enterprises with critically low asset mobility located in high-risk areas (the “red”
zone). The firm effectively converts its production site into an autonomous, highly
protected node - an operational “island of safety.” The strategic emphasis shifts from
efficiency optimization to security and self-sufficiency: firms invest in energy
independence (on-site generators and alternative power sources), physical fortification
of facilities, and close coordination with local military and civil administrations.

A representative case is provided by the Kharkiv-based manufacturers Zdorovya
and Chervona Zirka, two of the region’s largest producers, which have adopted - or were
compelled to adopt, given asset specificity - the Fortress strategy. Their production of
solid and sterile dosage forms cannot be rapidly relocated without substantial loss of
functionality: complex water-treatment systems, HVAC infrastructure, and sterile
cleanroom environments are embedded in the buildings’ fixed capital, such that
dismantling is functionally equivalent to destroying the production system. Establishing
a new GMP-compliant plant for a large-scale producer such as Zdorovya (with more
than 300 product items) is estimated to require several hundred million US dollars and
typically entails a 2—3-year validation period at the new site. As of early 2026, Zdorovya
continues to operate in Kharkiv, supplying analgesic and psychotropic medicines for
frontline and hospital needs. The company has invested in autonomy (generators, wells)
and enhanced physical security of its facilities; there is no evidence of production lines
being relocated outside the region.
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The Chervona Zirka plant (specializing in herbal medicines and solid dosage forms)
likewise remains in the region. Its adaptation has been primarily logistical: finished
goods are no longer stored at the production site; instead, inventories have been
geographically diversified across distributors’ warehouses in central Ukraine, thereby
minimizing stock exposure within the strike zone.

JSC “Stoma” — a Ukrainian manufacturer of artificial teeth, dental materials, and
medicinal products, founded in 1929 as the Kharkiv Plant of Medical Plastics and Dental
Materials. Today, it is one of the largest medical enterprises in Ukraine. The company
demonstrates relative resilience thanks to its niche focus and the specifics of its products:
dental materials (including artificial teeth and acrylic materials), as well as medicinal
products in ointment/gel forms, do not require the same stringent aseptic manufacturing
conditions as vaccines or infusion solutions. This enables “Stoma” to manage production
and inventory more flexibly. The company’s core assets remain in Kharkiv and operate
under heightened security; production has not been relocated, but the logistics hub has
been decentralized to ensure export continuity [13, 14].

Another Fortress example is the Viola pharmaceutical factory in Zaporizhzhia,
which continues operating in a frontline city. Despite proximity to the active combat line
and repeated missile attacks, the enterprise has not relocated; rather, it has made
substantial investments in operational autonomy. Following the destruction of the
Kakhovka Hydroelectric Power Plant and ensuing water-supply disruptions, Viola
established strategic water reserves and upgraded purification systems - critical for the
production of liquid dosage forms (syrups, tinctures) [17]. These measures have enabled
the factory to function as a key supply node for frontline hospitals, particularly for
wound-care materials and antiseptics.

2. Full Relocation (The Phoenix Strategy). This strategy entails the
complete transfer of physical assets and personnel, followed by the restoration of the full
production cycle at a new site. It is typically adopted by firms operating in the “red” zone
that possess sufficient capital mobility - i.e., the technical and organizational capacity to
dismantle, transport, and reinstall equipment, technologies, and key staff.

A representative case is Microkhim (Rubizhne, Luhansk region). This flagship
manufacturer, whose assets remained in occupied Rubizhne, implemented the Phoenix
strategy after its production facilities were seized and destroyed. Microkhim evacuated
its R&D team, documentation, and — critically - stocks of active pharmaceutical
ingredients to Kyiv. Supported by grant funding and the preservation of its R&D core,
the company restored production on leased sites and established a new operational base
in the capital. This case illustrates a context in which intellectual capital proved more
decisive than the physical “walls” of the plant.

3. Partial / Hybrid Relocation (Split Operations). This intermediate
strategy involves relocating selected critical lines and/or establishing a distributed
organizational architecture (e.g., geographically separating R&D and manufacturing).
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The firm retains its primary production site within the risk zone but evacuates,
duplicates, or decentralizes the most vulnerable and strategically significant segments of
production.

A representative case is Biolik (Kharkiv — Zhytomyr). The Kharkiv-based
company Biolik Pharma, specializing in immunobiological products and vaccines,
pursued a hybrid relocation of critical technologies. Given the proximity of its facilities
to the Russian border (north of Kharkiv, along the Belgorod axis), the enterprise was
repeatedly exposed to shelling. According to management estimates, up to 50% of
capacity was damaged or lost, including the key production line for DTP vaccines
(against pertussis and diphtheria) [12]. Rather than relocating to Western Ukraine -
where building a new plant from scratch would require years - the company opted to
move part of its operations to Zhytomyr. In 2023, Biolik acquired a suitable facility in
Zhytomyr and transferred surviving equipment to re-establish vaccine production. The
new site was rapidly adapted to GMP requirements, reducing time-to-launch relative to
greenfield construction. The company plans to employ approximately 200 staff in
Zhytomyr (compared to about 450 employees in Kharkiv before the war). Thus, while
the Kharkiv legal entity and some operations remain, the firm physically relocated its
most vulnerable, high-technology segment to a safer region, creating a distributed
production structure.

4, Virtual Relocation (Virtual Relocation / CMO Model). This strategy
involves the complete loss of physical assets and a shift to an asset-light operating
model: the enterprise retains intellectual property, brands, and its
marketing/development team, while outsourcing manufacturing to partners’ contract
facilities (i.e., through a Contract Manufacturing Organization (CMO) arrangement).
In effect, the firm transforms from an integrated manufacturer into a “virtual”
pharmaceutical company.

A representative case is Fitofarm (Bakhmut). The company’s plant in Bakhmut
was completely destroyed as a result of hostilities. During the war, the firm did not
attempt to rebuild production capacity; instead, it implemented a Virtual Pharma
model. By preserving its portfolio of established brands, patents, and market-facing
competencies, Fitofarm placed production orders with other Ukrainian manufacturers
under contract. This enabled the company to maintain market presence without large-
scale capital expenditures in “concrete and steel,” while shifting production risks to
outsourcing partners. In practical terms, Fitofarm became a marketing and distribution-
oriented firm that manages product portfolios without owning its own manufacturing
base.

5. Expansion-Duplication (Strategic Shadowing). This strategy entails
building new capacities in safer locations (Western Ukraine and/or abroad) that are
integrated into the existing value chain as a reserve - effectively a “shadow” duplicate
of the core asset. It is typically adopted by firms operating near the boundary of the
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“orange” zone (relatively safer regions that remain exposed to strike risk) whose assets
are largely immobile. Rather than relocating existing facilities, these firms invest in
parallel production capacity in safer territories to hedge risk and enable subsequent
scaling.

Illustrative cases include Biopharma (Bila Tserkva + Uzhhorod), Farmak (Kyiv +
Barcelona), and the Lekhim Group (Kharkiv + Tashkent). One of the largest wartime
investments is Biopharma’s new blood plasma fractionation plant in Uzhhorod
(approximately €80 million) [16]. This “shadow site” in Zakarpattia complements the
company’s main facility in Bila Tserkva (Kyiv region) and functions as a geographic
hedge: Zakarpattia is widely regarded as one of Ukraine’s safest regions and borders
four EU countries, so relocating a critical stage of processing high-value inputs (blood
plasma) to Uzhhorod reduces exposure to wartime risks. If the Bila Tserkva plant were
damaged, the Uzhhorod site could be expanded toward a full-cycle configuration (as
envisaged in the project’s second phase). In addition, the location strengthens export
optionality: Biopharma plans to process plasma not only from Ukraine but potentially
from the EU, which would have been logistically more constrained from the country’s
center under wartime conditions. Importantly, the Uzhhorod plant is not conceived as
an autonomous replacement but as a duplicate integrated into the existing chain: in the
first phase (launch expected in 2026), it will produce intermediate plasma fractions that
are then transported back to Bila Tserkva for final purification and filling. In other
words, Bila Tserkva remains the core node, while Uzhhorod provides redundancy and
capacity expansion.

The Lekhim Group offers another example of diversification as risk protection.
Its production complex at Lekhim-Kharkiv remained largely intact throughout 2022—
2025, and the company even modernized the site (relocating and protecting
refrigeration units and upgrading ventilation systems) to strengthen operational
autonomy. At the same time, the group’s primary “risk-escape” vector is international:
it is building a manufacturing facility within Tashkent Pharma Park (Uzbekistan)
valued at more than US$40 million [15]. This constitutes the creation of a full-fledged
duplicate asset in an alternative jurisdiction, hedging the group against the risk of a
complete loss of its production base in Ukraine.

6. Logistics Migration / Distribution Decentralization (Logistical
Redundancy). A distinct set of wartime transformations has occurred in the logistics
infrastructure of Ukraine’s pharmaceutical sector. The largest medicine distributors,
which previously concentrated warehousing capacity in Kyiv and Dnipro, shifted -
following the destruction of key facilities - toward a distributed warehouse network
across western and central regions. This strategy entails the creation of a redundant and
geographically diversified inventory-storage system designed to withstand targeted
strikes on logistics nodes. Firms are moving away from large centralized hubs toward
networks of smaller regional warehouses, some of which are located in underground
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or otherwise protected premises (“inventory bunkerization). Operationally, this has
driven a transition from Just-in-Time to Just-in-Case logistics, with firms accepting
higher operating costs in exchange for improved supply reliability and continuity.

At the start of the full-scale war, pharmaceutical distribution in Ukraine was
concentrated in three national companies, each operating one or two mega-hubs in the
East and/or Center of the country. While this centralized model delivered economies
of scale, it proved structurally vulnerable under kinetic risk. During 2022-2025,
warehouse infrastructure was repeatedly targeted. In particular, Optima-Pharm lost its
central warehouse in Kyiv due to missile strikes in August and October 2025 (losses
estimated at approximately US$100 million and the destruction of up to 20% of the
country’s monthly medicine stock), and also lost a facility in Dnipro [18]. In December
2025, BaDM completely lost its newly built logistics center in Dnipro (43,000 m?),
with damages exceeding UAH 5 billion; earlier, hubs in Irpin and Poltava had also
been destroyed [19]. Venta.LTD faced an additional legal constraint: 24% of the
company’s assets were frozen due to the Russian origin of capital, temporarily limiting
its ability to maneuver operationally [20]. Nevertheless, Venta has relied on its modern
automated warehouse in Ternopil (opened in 2016) as the principal operational
stronghold in western Ukraine [21].

The new geography of warehousing: in response to these shocks, all major
distributors have moved toward logistics decentralization. In 2025, BaDM launched an
investment program of approximately US$100 million to build five new warehouse
complexes; key locations include Ivano-Frankivsk (as the new primary hub), as well
as Vinnytsia and Odesa [22]. The stated objective is to double total warehouse capacity
to roughly 120,000 m? by 2027 by dispersing inventories nationwide. Optima-Pharm
has likewise expanded western capacity by installing mezzanine, multi-level racking
systems at existing warehouses in Lviv and the village of Uhryniv (lvano-Frankivsk
region), increasing storage density in safer areas [23]. As a result, the logistics
“backbone” of Ukraine’s pharmaceutical market has effectively shifted toward the
Lviv—-Uzhhorod-Ivano-Frankivsk axis. This reconfiguration has not only strengthened
supply resilience during the war but also creates enabling conditions for the integration
of Ukrainian pharmaceuticals into the European supply-security architecture as a
manufacturing partner.

Logistics decentralization almost inevitably increases the importance of digital
coordination processes: the lower the concentration of warehousing and the greater the
number of regional nodes, the more complex the “handoffs” between ordering, picking,
and routing become, and thus the higher the requirements for rapid communications,
reliable connectivity, and the resilience of WMS/ERP/EDI layers. In the Ukrainian
context, this dependency is especially visible: even when transport remains physically
operational, cyber incidents can sharply reduce the throughput of digital services (for
example, in March 2025 a cyberattack on Ukrzaliznytsia disrupted online services,
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including online freight services, forcing a temporary shift to paper-based
documentation/workarounds), while the December 2023 attack on the telecom operator
Kyivstar demonstrated how a connectivity outage can cascade into dispatching and
“warehouse—transport—pharmacy” coordination. Against this backdrop, it is critical to
understand the vulnerability of the European model: “cyber incidents can instantly
disable ordering, picking, and dispatch through the failure of WMS/ERP/EDI layers—
turning ‘distributed warehouses’ into ‘distributed downtime.”” This is well illustrated
by the German case: on 28 October 2024, the pharmaceutical wholesaler AEP
(supplying more than 6,000 pharmacies) [24] was hit by a targeted ransomware attack
that partially encrypted its IT systems; the company shut down external connections,
was largely unreachable by phone/email, and restoring ordering and deliveries took
more than a week, with customers reporting delays and restrictions—meaning that a
digital disruption immediately translated into a last-mile supply risk without any
physical strikes on warehouses. At the same time, in wartime Ukraine there have been
no cases where a cyberattack specifically on a Ukrainian national pharmaceutical
distributor resulted in a similarly prolonged paralysis of WMS/ERP/EDI and mass
supply disruptions; however, Germany’s AEP experience should be considered a
practical risk scenario as logistics decentralization deepens and dependence on digital
layers increases.

Conclusions. The analysis confirms that Ukraine’s pharmaceutical sector
demonstrates a distinctive form of resilience. Firms with high technological mobility
of assets - particularly knowledge-intensive producers such as Microkhim - have been
able to relocate successfully and restore operations in safer regions. By contrast, large-
scale manufacturers with “heavy,” largely immobile asset bases (e.g., Zdorovya,
Biopharma) have predominantly pursued on-site fortification strategies or invested in
duplicative “shadow” facilities in western locations. In this way, the sector has not only
withstood the shock but has also undergone adaptive reconfiguration.

A defining trend over 20232025 has been the decisive westward reorientation of
pharmaceutical logistics infrastructure. Supply chains have been redesigned to account
for wartime risks: instead of concentration in Kyiv and Dnipro, the system now relies
on a network of logistics nodes in western Ukraine (including Lviv, Uzhhorod, Ivano-
Frankivsk, among others). This shift has strengthened the resilience of domestic supply
during the war and has simultaneously brought Ukrainian pharmaceuticals closer to the
European supply-chain security architecture.

The proposed resilience matrix and strategy typology enable the wartime survival
experience of firms to be synthesized in a structured manner. They demonstrate that
organizational transformation capacity is a critical determinant of competitiveness
under conditions of extreme turbulence. Companies that were able to rapidly
reconfigure operations - through relocation, diversification, or other adaptive
mechanisms - not only avoided collapse but also gained opportunities to strengthen
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their market positions in the new environment. These conclusions have practical
relevance for crisis-management strategies grounded in the principles of antifragility
and long-term business resilience.
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