The Imnact OI /\le;tu? However, this high-tech industry requires substantial capital. The R&D costs are

| capital | exceedingly high, as the products depend on core components and specialized

|
\ funding algorithms. Specifically, in China, the industry is heavily dependent on imports and
en “re anl a / lacks localization. Moreover, the industry incurs additional costs from cloud
y | platforms needed to support the products. In addition, the problem of supply
/_\ : ' disruption is particularly severe, especially regarding shortages of scarce elements.
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a The most effective approach is to provide the industry with capital through
financing strategies, which require large amounts, frequent rounds, and
support from major companies. For instance, JD.com invested in six
embodied intelligence enterprises within three months, covering a broad
range with a total amount exceeding $4 billion. Specifically, there are
three main financing strategies: equity, debt, and pre-sale financing.

The core focus of this study is: under the circumstances of supply disruption,

government influence, and operational costs, how can a company in the

embodied intelligence industry make the optimal decision on financing

| Operational | strategies? Ultimately, an analytical model will be established. Within this

Gost framework, enterprises incur costs and bear various types of losses. Supply
disruptions may originate from international disputes, transportation
accidents, or disruptions in import processes.

: Embodied |
Introduction intelligence

Currently, embodied intelligence serves as an emerging and
rapidly growing industry. As defined in the literature, embodied
Intelligence is an Al-enabled physical system that interacts with
the real world through perception, decision-making, and action. It

covers fields such as robotics, autonomous vehicles, and UAVs. Government influence includes subsidies, such as subsidies for the R&D process per unit,

,@m . . the total R&D cost, and subsidies for investors. Operational costs include the cost of
() » Pl iy, N e\ i maintaining online servers and payments for tokens. Although existing literature
‘ S : { encompasses research on supply chains and financing, this study offers deeper insights
T 3. = - : . C e
= ' into a specific domain: the industry of embodied intelligence. The objective is to apply
. _ . _ _ _ economic and financing models to resolve the challenges confronted by enterprises in the
. In (?hma, ’Fhls iIndustry is closely tied tp patlonal_ industry, such as supply chain disruptions and financing constraints.
o policy, which means the government is increasingly

focusing on its development. In 2024, the market
size reached 863.4 billion yuan.

Literature Review Assumption
Existing literature examines three relevant streams. Venture capital studies focus on how VC fills financing gaps for The risk of supply chain disruption follows a Poisson distribution
startups and mitigates information asymmetry (Zider, 1998; Amit et al., 1998; Cochrane, 2005). R&D investment Demand increases with R&D effort and market readiness ’m*
research shows that R&D enhances supply chain resilience under disruption, though effectiveness varies by Supply disruption raises procurement or fulfilment cost '
disruption type (Parast, 2020; Ketelaars et al., 2025). Supply disruption studies explore backup suppliers, Policy support lowers R&D burden : Ly
dynamic pricing, and government subsidies (Hou et al., 2010; Guo et al., 2021; Ivanov, 2024). However, few The break-even condition is defined by NPV =0 ‘{J .. J’
studies integrate VC, R&D, and disruption risk in a robotics-specific, capital-constrained supply chain. This paper R k’-
bridges that gap by comparing own-fund, equity, debt, and pre-sale financing under disruption probability. Model - -
)\la'Fir\able o of e Formula
: The average number of supply chain N _
Methods One manufacturer, one major supplier, one disruptions within a unit of time Probability of uninterrupted supply:
This study aims to develop a model for an embodied | €mergency supplier, one investor, and D: Basic market demand P(N=0) = e~
|nte”|gence Company faC|ng potentlal flnanc|a| government Support A: SUbS|dy ratiO CoefﬁCient PI’ObabI|Ity Of Supp|y disruptlon.
shortages and supply disruptions, while considering k. Manufacturers operating cost coefiicient PN=1)=1-e?
government subsidies for total R&D costs and the , , , ¢: Manufacturer's level of operational effort Inverse demand function:
Manufacturer: Financing constraints, R&D em: Manufacturer’s level of R&D effort

enterprise's operating costs. In this context, the p=a+(e,+p)a,+e e _a,+ ( - e"‘) e .,dp,—(q

government provides policy support through subsidies. D@, gl e lS e, elveleforEiring | gest gz gﬂgg::z; ;z :252: gi Egg 2282 The .profit function and the final calculated NPV
a: Basic sale level, a&(0,1) are listed below
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Results Conclusion
This study investigates optimal financing choices for embodied intelligence enterprises under supply chain
80 : . r — T S—— e Qisrup.tion .and. R&D investment. Equity financing, albeit Qiluting retu.rns, effectively transfers downside risk; debt
70 o -~ NPV Bl Financing - financing is viable only when market demand expectations are high or debt amounts are low; and pre-sale
NEV3? Debt Financing . . financing can substitute for external financing under specific threshold conditions. These strategies are mutually
] — NPV, Pre-sale 1 the market size ceiling . . : " - . .
t At low ¢ substitutable when corresponding parametric conditions are satisfied. R&D investment enhances supply chain
501 r;eterogeﬁeous resilience and mitigates disruption-induced losses. Government subsidies alleviate corporate financial pressure.
- financing mechanisms Enterprises should flexibly select financing schemes contingent on market size and risk tolerance, while

Investors must ensure break-even conditions. The supply chain should endeavor to reduce disruption risks. This
study provides quantitative decision-making references for relevant stakeholders, and future research may
extend to complex scenarios such as mixed financing.
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