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AnHotanus: B naHHOW craThe paccMaTpUBaeTcs MHUPOBOH KpU3HC, KOTOPBIH
noBmusul Ha 3(PQeKTHBHOCTh (PYHKIMOHUPOBAHUS CEIBCKOXO3SICTBEHHOTO
cexropa JluBana. [Ipobinema mcciienoBaHusi BO3HUKAET M3-3a KpU3UCa LEHTpa-
JM30BaHHON KOOpAMHAIMK M POCTa TPAH3AKIMOHHBIX H3/EPKEK BCIIEICTBHE
ocabieHus] MHCTUTYLHMOHAIBHON ponu rocyaapcersa. [logxom K pemieHuio
9TOH mpoOsIeMbl BKJIIOYaeT B ce0si cMemanHble MeToasl. MccnenoBanue npen-
JlaraeT IMOAXOJ] CETEBOr0 YIPaBICHUS C HYJIEBBIM OFOJDKETOM, OCHOBAHHBIM Ha
MOZIENN «YETBEPHOH CIUPAIN», KOTOpas YCTaHABIMBAET CHHEPIETHYECKYIO
CBSI3b MEX/y HCCIECIOBAaHUSIMH, IPAKTHKAMH OM3HECA, TPaXKIaHCKUM OOIIecT-
BOM U 3JICKTPOHHBIM YIIPaBJICHUEM.

Summary: This article examines the global crisis that has impacted the per-
formance of Lebanon's agricultural sector. The research problem arises from
the crisis of centralized coordination and rising transaction costs due to the
weakening of the state's institutional role. A mixed-methods approach is used to
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address this problem. The study proposes a zero-budget network management
approach based on the "quadruple helix" model, which establishes synergies
between research, business practices, civil society, and e-governance.

Introduction. The world is moving towards "Agriculture 4.0", a data-based
approach driven by the Fourth Industrial Revolution, IoT and cyber-physical
systems [4; 13; 14]. In this information industry, information exchange and
digital platforms are the main sources of competitiveness and sustainability [1;
17]. Theoretically, this process is based on Schumpeter's "creative destruction"
and North's institutional economics, which highlight innovation and costs of
exchange [10; 11; 12]. Moreover, the Belarusian scientific school (Gusakov
and Shpak) shows that integrated state-sponsored institutions, like the Agro-
Industrial Complex (AIC), are needed to ensure food security via institutional
investment [6; 7; 15; 16].

By contrast, Lebanon is in a crisis that has replaced state coordination. A
98% currency depreciation, the Beirut port blast in 2020 and geopolitical ten-
sions have resulted in USD 704 million losses since 2019 [8; 19]. The Ministry
of Agriculture now has a "zero-budget" (<0.6% of the national budget), with
the subsequent collapse of research and development, extension services and
export quality control [3; 8; 9]. This has resulted in the creation of a "shadow
ministry" comprising of international agencies

(FAO, WFP) and private clusters (Berytech) [2; 5]. This research suggests
moving from vertical to horizontal networked governance to avoid further
fragmentation. Through the deployment of a Quadruple Helix model (acade-
mia, private sector, civil society, residual state) and block chain registries and
clusters, Lebanon can rebuild systemic coordination and export quality control
without large public investments

State of the Art and Scientific Contribution Theoretical Shifts in Manage-
ment. Farm management has evolved from productivity to institutional and
digital. Based on institutional economics, North and Williamson [13; 14] view
efficiency as based on the transaction costs, which are absent in the current crises.
The Belarusian school (Daineko, Kondratenko) considers digital modernization
as a new economic instrument. In fact, Gusakov [6; 7; 23; 24; 27] stresses com-
plexes for stability and Shpak stresses innovation for crisis. This approach allows
a "Strategic Substitution" of "Information Capital" for "Financial Capital" in Ag-
riculture 4.0 [6; 7; 17]. National Perspectives and Spatial Strategy

Lebanese experts (such as LARI President Dr. Thab Jomaa) acknowledge
the presence of an "institutional gap" in Lebanon, as per Williamson’s high
transaction costs and information isolation theories. This could be overcome by
a "Spatial Specialization" approach, emphasizing resource efficiency and re-
gional fit. This echoes Schumpeter's search for efficiency [11; 12; 18; 20] and
calls for a "New Administrative Paradigm" of decentralized digital coordination
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instead of bureaucratic centralization. Field Evidences and Bounded Rational-
ity Field observations in the Bekaa region confirms the theory of "Bounded
Rationality" in which farmers are entirely in the dark when it comes to price
and input information. This raises transaction costs and the need for middle-
men. In agreement with North and Drucker, the main constraint on agricultural
growth is the lack of "Knowledge Assets" rather than material resources. Yet
the inherent resilience of the Lebanese agricultural sector is important social
capital that can be institutionalized via real-time digital information networks.

Main part. This study proposes "Zero-Budget Networked Management" in
response to institutional failure. This approach employs a Quadruple Helix
(Academia, Private Practitioners, Civil Society, and Digital Infrastructure) to
circumvent the state's bureaucratic system. Our innovation has two aspects:
Strategic Substitution: Using frugal innovation to convert digital information
into a resource for smallholder management [21; 26]. Institutional Bridging:
Enabling a University-led innovation ecosystem to maintain business and inclu-
sive value chains [22; 29].

DISCIPLINED DIGITAL PLATFORM: QUADRUPLE HELIX GOVERNANCE MODEL
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Figure 1 — The Quadruple Helix Digital Platform Model

The diagram (developed by the author) shows the horizontal interaction be-
tween:

1. Academia/Research

2. Private Practitioners

3. Civil Society/NGOs

4. Digital Infrastructure

443



The agricultural crisis in Lebanon is a "coordination failure" due to institu-
tional failure. The study argues that to regain efficiency with a zero-budget, a
"Zero-Budget Networked Management" model is required. By harnessing "In-
formation Capital" and social resilience in the sector, it facilitates the sovereign
resource management and loss reduction that can serve as a model for food
sovereignty in difficult times [6; 21; 25; 26; 30; 31].

This study, based on expert interviews and field work, confirms a complete
"institutional collapse" whereby the Lebanese state, with an agricultural budget
of less than 0.6%, no longer plays its role as a "Northian" institution. As a re-
sult, the information gap has increased by 98%, farmers lack information about
seed quality and world prices, and are vulnerable to exploitation by middlemen.
The bureaucratic top-down approach of the Belarusian Agro-Industrial Com-
plex (AIC) may work in subsidized economies, but it has failed in Lebanon's
hyper-inflationary environment where survival is now based on horizontal peer-
to-peer networks and linkages. The evidence suggests "Knowledge Assets" are
the most scarce resource at present; farmers who use informal digital networks
such as WhatsApp to share weather and price updates benefited from a 15-20%
reduction in their transaction costs relative to their isolated peers, demonstrat-
ing the ability of Informational Capital to compensate for diminished financial
capital. Also, "agricultural anarchy" due to the absence of nationwide planning
can be counteracted by "Spatial Specialization". Through digital micro-climatic
mapping, productivity improvements of 30% can be achieved without the need
for increased use of imported fertilizers. This has resulted in a "Shadow Quad-
ruple Helix" between LARI, Berytech and the FAO which currently operates in
an ad hoc manner, but has the capability to evolve into systemic governance
through structured digital information systems.

Conclusions. The New Management in "Failed State".The research pro-
vides a conclusion that agriculture in "failed-state" or "zero-budget" environ-
ments must leverage the Theory of Strategic Substitution, where quality digital
information substitutes for missing financial subsidies and supports production
value chains. The inherent resilience of the Lebanese farmer should be per-
ceived not as a social emotion but as a social asset that needs "institutionaliza-
tion" in a digital "Trust Protocol" to avoid reverting to subsistence farming. The
Quadruple Helix (Academia, Business, Civil Society, and Digital Infrastruc-
ture) appears to be the only governance structure that will act as a "Virtual Min-
istry" to provide the extension and export services that the central ministry can
no longer afford. Scientifically, this work promotes "Frugal Innovation" over the
costly robotics and IoT seen in worldwide literature; by leveraging existing mobile
infrastructure and open-source registries, Lebanon can establish a distributed "Sys-
temic System" model akin to the Belarusian AIC without hefty investment [6; 21].
In summary, the road to food sovereignty is through a "Digital Leapfrog" that con-
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verts the sector into a lean and mean export system. This model of "Zero-Budget
Networked Management" provides a global blueprint for preserving vital eco-
nomic sectors during periods of hyper-inflation and "failed states" where innova-
tion is not a result of material prosperity [25; 26; 28; 32].
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AmnnoTanys: B 1aHHO# craTtbe aHanu3upyeTcs NHHOBAIMOHHOE Pa3BUTHE 00pa-
30BaHMA JUIS NMPEIIPUATHI IPOMBIIUIEHHOIO CEIBCKOT0 XO03s5CTBa B KOHTEK-
cre uudposuzanmu. OnuceiBaeTcs BHEApPEHHE LU(PPOBBIX WHCTPYMEHTOB B
00pa3oBaTeNbHBIN MPOLIECC, YPOBEHb HCIIOIb30BaHUSI WHPOPMAIIMOHHBIX TEX-
HOJIOTMH B BBICIIMX Y4EOHBIX 3aBEJCHHUSIX M OBJIAZCHHE IH(PPOBBIMH KOMIIE-
TeHUUsIMH. [IpoaHann3mpoBaHbl COBPEMEHHBIE TEHACHIMH HH(pOpMaTH3ALMN
00pa3oBaHMsl, IPEUMYIIECTBA M HEIOCTAaTKH COBPEMEHHOro obpaszosanus. Ot-
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