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Fulfillment of EPC contractual obligations in a timely and quality way is extremely
important. So, sometimes we cannot prevent the breach of obligations or compensate
the damages even by using liquidated damages, penalties and guarantees. There are
many challenges in achieving this goal, which has caused many projects to not be
completed or be imperfectly completed or be completed with delay. Contractual
imbalance is one of the most important factors. Therefore, in order to guarantee
employer and contractor interests, it is better to establish a contractual balance in
concluding these contracts. There are various tools to achieve this goal. Smart
contract technology which has grown a lot in recent years, has provided many
capabilities. In this research, taking into account its advantages and disadvantages,
the capabilities of this technology in EPC contractual balancing have been discussed.
The results of this research indicate that the capabilities of smart contracts based on
block chain technology can eliminate or reduce the contractual imbalance, and as a
result, further guarantee the interests of the parties.
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1. Introduction

Traditional contractual frameworks in EPC projects have long suffered from inefficiencies, rigidity, and a lack of
transparency. These shortcomings often result in disputes, delays, and financial losses. The advent of blockchain
technology and smart contracts presents an opportunity to revolutionize these frameworks by introducing
automation, transparency, and fairness. Smart contracts, first conceptualized by Nick Szabo in 1994, are self-
executing agreements with terms directly written into code. They operate on decentralized blockchain networks,
eliminating the need for intermediaries and reducing the potential for manipulation.

Blockchain technology facilitates faster market analysis, reduces reliance on intermediaries, improves
information timeliness, minimizes fraud and errors, and enables transactions through smart contracts. These
features help streamline manual processes across various activities, such as accounting, project tracking, and
managing contractual obligations. Furthermore, blockchain enhances resistance to tampering, improves
authenticity verification, accountability, reliability, and smart contract management, creating a secure environment
for executing contracts without intermediaries. Specific applications of smart contracts include digital payments,
cloud computing, and shared economies. Nonetheless, as this technology is still in the early stages of application,
it faces significant challenges, primarily technological, regulatory, and systemic changes. One of the most widely
utilized contracts, both in Iranian and international law, is the EPC contract. These contracts hold special
significance in Iran, often formed based on general conditions outlined by FIDIC or customized agreements
between employers and contractors. Despite their extensive applications, EPC contracts encounter various
challenges, primarily concerning the fulfillment of obligations and the protection of mutual interests. Contractual
imbalance is one of the critical risks in EPC contracts. This imbalance often arises when one party seeks to gain
disproportionate benefits, potentially leading to mismanaged risks and project execution challenges. This issue is
particularly prevalent in Iran, where unique regulatory conditions for EPC contracts heighten its importance.

The aim of this research is to investigate whether smart contracts can rectify the contractual imbalances
prevalent in EPC contracts. By evaluating the nature of EPC contracts, the concept of contractual balance, and the
functionalities of smart contracts, the study aims to demonstrate how this technology can foster equitable
contractual relationships. Therefore, the main research question is how smart contracts can approve contractual
misbalancing. Based on this, the sub-questions are formulated as follows: Firstly, what regulations, systems, and
conditions are in place for the establishment of an EPC smart contract? Secondly, what are the technical and legal
challenges of implementing an intelligent EPC contractual balancing system?

2. Methodology

In this research, we tried to collect and gather information from the primary sources (including laws, regulations,
directives, bylaws, judicial decisions, etc.) and secondary sources (such as books and articles, theses, research
reports, etc.) in scientific research data centers, official and reputable websites, libraries, and similar resources.
Therefore, in the current study, an attempt has been made to address this issue using an analytical-descriptive
method.

3. Results and Discussion

EPC (Engineering, Procurmmmn nnd Consrruooon) oonrrccss, knonn uuun-kyy” agreemnnss, enoompsss
engineering, procurement, and construction phases under a single contract. These agreements aim to transfer
significant risks and responsibilities to contractors while minimizing hh mnpooyrr’s bbbttt h oonrrccoa is
expected to deliver a completed project within a stipulated time and budget while ensuring high-quality standards.
Despite their comprehensive nature, EPC contracts face several challenges, particularly in terms of contractual
imbalance. This imbalance often favors employers, leaving contractors vulnerable to risks such as unforeseen costs
and delays. Information asymmetry during the tender and negotiation phases further exacerbates these issues, as
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contractors may lack sufficient details to accurately assess project risks and obligations. Consequently, these
factors often lead to unfinished or delayed projects, negatively impacting both parties involved. The concept of
contractual balance in EPC agreements emphasizes equality in obligations and rights for both employers and
contractors. Achieving balance involves proactive measures, such as sharing transparent information, and
restrictive measures, such as eliminating unfair clauses. Contractual balance also requires fostering good faith and
fairness throughout the contract lifecycle. Addressing these issues necessitates innovative solutions, including the
early involvement of contractors in the design phase. This approach aims to mitigate information asymmetry by
providing contractors with comprehensive project details at the outset. Another promising solution is the
integration of smart contract technology. These digital contracts, built on blockchain, enhance transparency,
automate processes, and enforce terms impartially. By leveraging such technologies, stakeholders can improve
efficiency, accountability, and fairness in EPC frameworks.

Electronic contracts, including smart contracts, are agreements formed digitally through mutual consent via
offer and acceptance. While similar to traditional contracts, their defining feature is their execution within an
electronic environment. Smart contracts, the latest generation of electronic contracts, were introduced in 1994 by
computer scientist Nick Szabo to eliminate trusted intermediaries and automate contract terms. The advent of
blockchain technology has made smart contracts a reality, enabling automatic execution based on predefined terms.
These are essentially computer-coded scripts that enforce agreements but do not replace traditional legal contracts.
Smart contracts offer several advantages over traditional contracts, such as flexibility, automated execution,
reduced reliance on trusted parties, enhanced transparency, and shortened negotiation and approval times. They
are particularly beneficial in facilitating transactions, improving supply chains, transferring technology, managing
intellectual property, and streamlining service agreements. In the context of EPC (Engineering, Procurement, and
Construction) contracts, achieving contractual balance is paramount to avoid disputes and inefficiencies.
Challenges such as information asymmetry and unfair clauses undermine fairness and contractual efficiency.
Contractual balance can be approached through three main strategies: affirmative measures like transparency and
information symmetry; prohibitive measures such as banning unfair or excessive clauses; and ethical measures
emphasizing good faith and equity.

Smart contracts can integrate these strategies within a blockchain platform, facilitating the creation and
execution of balanced EPC agreements. Early collaboration between parties during contract design, leveraging
representatives from both employers and contractors, ensures effective implementation. The use of blockchain in
smart contracts simplifies negotiations, enhances transparency, and reduces risks for contractors during tendering
processes, leading to fewer disputes and lower project costs. Despite their advantages, smart contracts face
implementation challenges, including costs, the need for technical infrastructure, human adaptability, legislative
ovrrsggh,, nnd mmonooos of bodkkhhnniis mmubblittty. Tcchn urd suhh  hle kkkkof unvwrsyyyyceepead
coding languages and shared understanding of contract terms further complicate adoption. Smart contracts
automate EPC processes, from negotiations to project execution, minimizing manual intervention and reducing
administrative costs. A fully automated system transforms tenders and project workflows into seamless, self-
executing processes, eliminating human error and enhancing accountability. Integration of blockchain-stored data,
including market conditions and supply chain transactions, maximizes automation and ensures real-time contract
enforcement. Ultimately, smart contract-based EPC models foster transparency, reduce administrative overhead,
and minimize disputes, benefiting all stakeholders. By automating complex contractual mechanisms, these systems
set new benchmarks for efficiency and equity in large-scale industrial projects.

4. Conclusions and Future Research

Overall, Smart contracts offer a robust solution to the pervasive issue of contractual imbalance in EPC projects.
By automating enforcement, enhancing transparency, and ensuring equitable risk distribution, they align the
interests of employers and contractors. The proposed implementation model underscores the importance of
collaborative design, technical preparedness, and legal adaptability. While challenges such as operational risks,
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cybersecurity, and regulatory compliance persist, the benefits of smart contracts—reduced disputes, cost savings,
and improved project outcomes—far outweigh these hurdles. Future research should focus on refining the
technology, expanding pilot projects, and developing standardized frameworks for global adoption. In summary,
smart contracts represent a paradigm shift in EPC contracting, transforming adversarial relationships into
collaborative partnerships grounded in fairness and efficiency. Their integration into the construction industry
promises not only to balance contractual power but also to elevate the standards of project delivery worldwide.

In conclusion, the findings indicate that smart contracts based on blockchain technology have substantial
potential to eliminate or greatly reduce contractual imbalances in EPC contracts. When designed and implemented
collaboratively by all stakeholders—with due consideration for both legal and technical factors—these digital tools
can enhance transparency, improve the distribution of risks and responsibilities, and ultimately secure the interests
of both employers and contractors. Although smart contracts will not entirely replace traditional contractual
frameworks, their integration into EPC projects promises to deliver more efficient, cost-effective, and reliable
outcomes, paving the way for a future where contractual execution is more balanced and automated.
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