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ABSTRACT

The expansion of intelligent systems in contractual relations, particularly in the form of self-executing contracts,
has introduced a significant transformation in private law. In such contracts, part of the performance of
obligations—and even decision-making processes related thereto—is delegated to algorithm-based systems. This
development raises critical questions regarding the legal nature of system-generated decisions, the possibility of
attributing intent to such systems, the validity limits of changes arising from automated decisions, and the basis of
liability in the event of damage. The central issue of this study is whether, under Iranian law, independent legal
effects can be attributed to decisions made by intelligent systems, or whether such decisions are merely acceptable
as tools for executing human intent. Accordingly, the main research question concerns the legal status of algorithmic
decisions in self-executing contracts and the basis upon which liability arising from system performance can be
explained. The research hypothesis posits that intelligent systems lack intention and will, and therefore cannot
possess contractual agency; consequently, the validity of their decisions depends on their conformity with the prior
agreement of the parties, and in cases of deviation, the resulting effects are attributable to the user or designer of
the system. In high-risk situations, a risk-based liability framework may also be applied. The research adopts a
descriptive-analytical method based on library research, utilizing jurisprudential sources, domestic laws, and
comparative legal documents to analyze the subject. The findings indicate that general principles of contract law,
particularly the principle of freedom of contract, have the capacity to accommodate self-executing contracts;
however, in order to eliminate ambiguity in defining the limits of system decision-making, ensure the possibility of
judicial oversight, and achieve a fair distribution of liability, it is necessary to formulate supplementary regulations
concerning the scope of system authority, requirements of operational transparency, and an appropriate liability
regime.
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EXTENDED SUMMARY

The rapid expansion of digital technologies has profoundly disrupted the classical foundations of
contract law, particularly through the emergence of contractual mechanisms that are no longer
limited to static written terms or purely human implementation. At the center of this transformation
lies the transition from conventional smart contracts, which execute pre-programmed instructions
on blockchain or similar digital infrastructures, to more sophisticated self-executing contractual
arrangements integrated with adaptive artificial intelligence. Unlike ordinary code-based systems
that merely automate predetermined obligations, adaptive Al-based systems can process new data,
respond to contextual changes, adjust the path of performance, and produce operational outcomes
that were not individually specified in advance by the parties. This technological shift creates a
fundamental jurisprudential and doctrinal problem: if contractual execution is modified during
performance by an algorithmic system capable of learning, inference, or real-time adaptation, the
legal order must determine whether the resulting act remains attributable to the parties’ original
intention or whether it reflects a new operational logic external to their will. Within Iranian contract
law, where the classical structure of contractual validity depends heavily upon intent, consent, and
the conscious meeting of human wills, this issue is especially acute. The principle of freedom of
contract under Article 10 of the Civil Code provides a flexible basis for recognizing novel contractual
forms, and leading Iranian civil law doctrine has long accepted that parties may structure their legal
relations through diverse instruments so long as the essential elements of consent and legality are
preserved (Emami, 2010; Katouzian, 2007; Safaei, 2011). Yet adaptive Al introduces a qualitatively
different challenge because the system may no longer function as a passive medium of execution but
as a computational environment that influences the content, timing, and operational path of
contractual performance. Comparative legal theory has similarly recognized that algorithmic
systems destabilize assumptions about transparency, accountability, and legal control, especially
when the system operates through data-driven inference rather than transparent human reasoning
(Floridi, 2016; Hildebrandt, 2015; Oecd, 2019). Accordingly, the central inquiry of this research is
whether Iranian law can attribute independent legal effect to algorithmic decisions made within self-
executing contracts, or whether such decisions remain valid only insofar as they are traceable to the
parties’ prior and express agreement.

The theoretical framework of the study is built on two interrelated axes: the classical doctrine of
autonomy of will and the modern theories of algorithmic accountability. Under the first axis, contract
remains the product of human intention, and its binding force depends upon the existence of actual
and valid consent. In both civil law doctrine and the dominant understanding of Iranian private law,
the meeting of minds is not merely symbolic but constitutive of the juridical act itself. Iranian
scholars have repeatedly emphasized that the decisive element in contractual formation is the
parties’ shared intention rather than the external form alone, and this approach corresponds with
the broader distinction between actual will and declared or apparent will in contract interpretation
(Emami, 2003; Katouzian, 2009; Shahidi, 2011). This distinction becomes crucial in AI-mediated
contracting because an algorithm may generate an operational result that appears compatible with
the external structure of the agreement while diverging from the parties’ substantive original
understanding. If that occurs, the law must determine whether the output should be treated as a
manifestation of apparent will, a mere technical implementation, or an unauthorized divergence
from the contractual consensus. The second axis of the framework concerns algorithmic
accountability, which has emerged as a major theme in contemporary law-and-technology
scholarship. Scholars in this field argue that although Al systems may generate complex and difficult-
to-predict outcomes, the legal system cannot allow accountability to dissolve merely because the
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immediate causal mechanism is computational rather than human. Instead, the law must preserve
pathways for attribution, explanation, and compensation by relating algorithmic outputs to
designers, deployers, operators, or beneficiaries of the system (Hartzog, 2018; Koops, 2021; Leenes et
al., 2017). This literature also highlights the role of transparency, explainability, and human oversight
in maintaining the rule of law under conditions of automated decision-making (Burrell, 2016; Ribeiro
et al., 2016; Wachter et al., 2017). In parallel, Iranian legal reasoning provides additional analytical
tools through concepts such as defects of consent, causation, attribution, and the invalidity of
transactions infected by uncertainty or juridically defective volition. Together, these two theoretical
axes enable a structured analysis of self-executing contracts not as a complete break from traditional
contract doctrine, but as a domain in which established principles of intent, consent, and liability
must be reinterpreted in light of data-driven and adaptive contractual performance.

A core step in the legal analysis is distinguishing among three technical-contractual models that are
often conflated: fixed-code smart contracts, self-executing contracts, and adaptive Al-based
contractual systems. In the first model, the agreement is translated into rigid if-then logic, and once
the triggering conditions occur, performance follows automatically. In legal terms, this model does
not fundamentally challenge the classical theory of contract because the code merely embodies and
executes instructions already decided by the parties. It is therefore best understood as a technical
instrument of performance rather than a juridical agent with any independent decisional status
(Katouzian, 2007; Schér, 2016). In the second model, self-executing contracts go further by fully
automating performance once the contractual conditions are fulfilled, but the system still lacks
adaptive or interpretive capacity. The legal implications remain manageable because the contractual
mechanism continues to operate within a closed set of previously fixed instructions. The third model,
however, introduces a qualitatively new structure. Adaptive Al-based contracts rely on machine
learning, data-driven recalibration, and operational feedback loops through which the system may
alter the timing, sequence, method, or even practical content of performance in response to changing
inputs. This dynamism challenges basic assumptions of contractual certainty and foreseeability.
From a technical standpoint, such systems are defined by continuous learning, data-based decision-
making, and the capacity to revise the path of execution over time. From a legal standpoint, those
same features produce uncertainty regarding the scope of agreed performance, the predictability of
contractual consequences, and the extent to which the output remains within the bounds of the
original consent (Hildebrandt, 2015; Powles & Hodson, 2017; Russell & Norvig, 2021). If parties cannot
reasonably foresee the operational consequences of the algorithmic architecture they adopt, the legal
system must assess whether that uncertainty is tolerable under doctrines of consent and whether it
risks sliding into unacceptable ambiguity. Iranian legal doctrine, with its emphasis on clarity of
obligations and juridical intent, offers grounds for accepting technologically mediated performance
only where the adaptive capacity of the system remains sufficiently bounded, intelligible, and
attributable to the parties’ prior agreement (Jafari Langroudi, 2016; Safaei & Rahimi, 2015). Thus,
technical structure is not merely an engineering detail; it directly affects the legal characterization of
the contractual act.

From a doctrinal and jurisprudential perspective, the article concludes that algorithmic systems
cannot be treated as contractual representatives in the strict legal sense. Representation in Iranian
law is built upon intention, legal capacity, and conscious agency. The Civil Code’s conceptual
structure, together with the jurisprudential tradition, presupposes that any valid juridical act must
arise from will and choice. Classical Shi‘i legal thought similarly grounds contractual validity in
conscious volition and free agency, not in mere causation or mechanical performance (Khomeini,
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1987; Mohaqqeq Helli, 1987; Shahid Thani, 1992). For that reason, an AI system, however
sophisticated, lacks the juridical attributes required for independent contractual representation. It
has neither legal consciousness nor intentionality; its outputs are computational rather than
volitional. Comparative scholarship reinforces this view by emphasizing that even highly advanced
AT systems do not “decide” in the human juridical sense, but instead generate outputs through
probabilistic, statistical, or model-based operations (Pagallo, 2018; Russell & Norvig, 2021; Wiener,
2021). Accordingly, an algorithm cannot generate a new consent by itself. Where the parties have
expressly defined the permissible scope of system behavior in advance, the algorithmic output can
be treated as the execution of pre-authorized consent rather than the creation of fresh agreement.
This means that the algorithm may legitimately adjust performance only within the zone of
discretion contractually delegated to it. If, however, the system moves beyond that zone and
materially changes the substance, scope, or structure of obligations, the output cannot be
characterized as a valid contractual modification because no new human meeting of minds has
occurred. Iranian doctrine on contractual amendment strongly supports this conclusion, as
contractual change requires renewed and valid agreement rather than unilateral technical
transformation (Katouzian, 2007; Shahidi, 2011). The jurisprudential rule that contractual acts follow
intention also points in the same direction, and the prohibition of gharar further warns against
leaving the operative content of obligations open to radical unpredictability (Allameh, 1992).
Therefore, the legal effect of adaptive algorithmic conduct depends entirely on whether it remains
inside the architecture of prior consent. Once it exceeds that boundary, its juridical validity collapses,
and the law shifts from a framework of contractual execution to one of attribution and liability.

This distinction becomes decisive in the analysis of civil and contractual liability. Where algorithmic
action occurs within the framework anticipated by the parties, any resulting harm should be analyzed
as a matter of contractual liability. In that situation, the system functions as a pre-approved
instrument of execution, and the human obligor remains responsible for the consequences of
performance, just as one remains responsible for harm arising from any other tool or instrument
used in fulfilling an obligation (Katouzian, 2007; Shahidi, 2011). However, where the system acts
beyond the agreed limits, the resulting conduct can no longer be attributed to the parties as a valid
exercise of contractual discretion. At that point, liability must be examined through the lens of civil
responsibility, causation, and wrongful risk creation. Iranian legal thought contains doctrinal
resources for such analysis through concepts of causation, indirect harm, and responsibility for
creating the conditions of injury, while the general law of civil liability is broad enough to
accommodate technologically mediated harm where loss is sufficiently attributable to a human
actor’s choice, design, supervision, or deployment of the system (Ghasemzadeh, 2019; Safaei, 2014;
Shams, 2016). Comparative law also increasingly favors liability models that reduce the evidentiary
burden on injured parties in cases involving autonomous or opaque systems, especially where
proving individualized human fault is unrealistic. In European discussions of Al regulation and
liability, there is growing support for approaches based on risk, eased causation, and heightened
obligations of documentation and safety control (European, 2024; Koops, 2021). In Anglo-American
and broader comparative scholarship, similar reasoning appears through product defect theory,
negligent design, and risk-based responsibility for unsafe autonomous systems (Calo, 2015;
Moreteau, 2010; Pagallo, 2018). This research therefore supports a layered model of responsibility:
first, the deploying party bears contractual responsibility for algorithmic actions within the agreed
framework; second, where the system exceeds that framework, civil liability may attach to the
deployer, designer, or operator depending on causation and control; and third, in high-risk domains
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such as finance, health, or essential infrastructure, a more explicit risk-based liability regime may be
justified because the non-ordinary dangers of adaptive AI render traditional fault analysis
insufficient (Hildebrandt, 2015; Leenes et al., 2017; Wiener, 2021).

The final dimension concerns judicial oversight under conditions of algorithmic opacity. The
increasing use of machine learning and complex decision systems poses a serious challenge for courts
because legality, fairness, and contractual conformity must be reviewed even where the internal logic
of the system is not fully transparent. Scholarship on algorithmic opacity has shown that many Al
models, especially those based on deep learning, do not permit simple ex post reconstruction of the
path from input to output, which in turn threatens meaningful review, due process, and legal
accountability (Burrell, 2016; Hildebrandt, 2015). In response, contemporary legal frameworks have
turned toward proxy methods of oversight, including documentation duties, auditability
requirements, impact assessments, safety records, and explainability tools that make system
behavior legally reviewable without requiring total disclosure of source code or model architecture
(European, 2024; Ribeiro et al., 2016; Wachter et al., 2017). For Iranian law, the acceptance of self-
executing contracts based on adaptive Al therefore cannot rest solely on the permissibility of
contractual freedom; it also requires procedural safeguards that preserve the court’s ability to verify
whether the system acted within the contractual framework, whether the resulting harm was
foreseeable or abnormal, and whether the responsible human actor discharged the required duties
of choice, configuration, monitoring, and response. The broader conclusion of the study is that
Iranian law possesses sufficient conceptual flexibility to recognize self-executing contracts involving
intelligent systems, but only on the condition that such systems remain subordinate to human will
in juridical terms and subject to meaningful legal control in practical terms. Algorithmic outputs
cannot become a substitute for human consent, nor can opacity be allowed to dissolve accountability.
The legal future of these contracts therefore depends on the development of a supplementary
regulatory framework that clearly distinguishes execution from modification, defines the legally
acceptable range of delegated algorithmic discretion, imposes minimum transparency and record-
keeping obligations, and allocates liability in a way that is predictable, fair, and capable of judicial
enforcement. Without such a framework, the use of adaptive AI in contractual settings risks
generating uncertainty, evidentiary inequality, and fragmented responsibility. With it, however, self-
executing contracts may be integrated into private law while preserving the foundational principles
of consent, attribution, and legal security.
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