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Offsite construction is bottlenecked... not by technology, but by law.

This paper makes the case for transitioning from Common Law service contracts to ones that leverage
Uniform Commercial Code (UCC) to unlock a national marketplace for modular building components.
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Executive Summary

For over a century, the architecture, engineering, and construction (AEC) industry in the United States has
operated under a legal structure defined by Common Law service agreements. These contracts,
standardized by groups like the American Institute of Architects (AlA), assume that buildings are delivered
through a series of services: drawing sets, site labor, field inspections, and negotiated scopes. While this
system was suited to the age of bespoke buildings and artisanal trades, it has become a structural obstacle
to innovation in an era of modular assemblies, offsite fabrication, and industrialized building processes.

This white paper argues that, with the increasing reliance on offsite construction methodologies to address
affordable housing issues, a legal realignment is overdue. It makes the case that the AEC industry’s
continued reliance on Common Law service contracts is preventing the emergence of a national
Configure-to-Order (CTO) marketplace for building component deliveries, which are the standard in nearly
every other production industry. In place of these legacy agreements, we propose a shift to a suite of
contracts governed by the Uniform Commercial Code (UCC), the legal framework that governs the sale of
goods across the United States.

The UCC offers an existing, well-understood legal structure designed specifically for the exchange of
manufactured goods. It provides uniformity across jurisdictions, minimizes transactional friction, and
includes implied warranties that protect buyers and streamline remedies. Its principles have underpinned
the digital and physical supply chains of nearly every other sector in the U.S. economy;except construction.

By documenting real-world frictions experienced by modular builders, product manufacturers, and
developers, this paper demonstrates the structural incompatibility between Common Law contracts and
offsite delivery. It also outlines the opportunity to codify new agreement templates under UCC authority that
reflect a future where buildings are not hand-crafted but configured, ordered, and assembled.

We conclude with a call to action: to industry leaders, legal scholars, developers, and policymakers, urging
the formation of a coalition to advance this legal transition. The future of offsite construction depends not
only on improved technology or higher productivity, but on modernizing the legal infrastructure that
underwrites the built environment.

This paper proposes new roles, tools, and project delivery methods. See the “Key Terms" section for clarification.



1. Legacy Foundations: Common Law in the AEC Industry

Construction law in the United States emerged as an extension of English Common Law traditions that
emphasized services, real property, and fiduciary duties. As a result, nearly every contract in the AEC
industry today (between owners and architects, engineers and consultants, general contractors and
subcontractors) is written as a service agreement. These agreements are jurisdictionally bound (by state),
adversarial in structure (GCs and Designers are not teamed), and deeply embedded in professional
education and industry norms.

The American Institute of Architects (AIA), perhaps more than any other body, has helped standardize these
Common Law forms. Their contract templates provide a vast ecosystem: A-series agreements to bind
owners and contractors’, B-series for owners and architects? and a collection of supplementary forms
addressing change orders, schedules of values, and payment applications. Taken together, they represent a
complete social technology® for managing the design and construction of site-built projects.
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Current AIA Standard Forms tend to focus on one offsite methodology (modular) and
favor manufacturers that design the (bespoke) modular products for use on the project.
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¥ Social technologies, in this context, are the ways people organize and coordinate their actions. They are essentially
systems of organization, rules, and practices that enable individuals and groups to interact and work together
effectively. See Techrachet's summary of “The Origin of Wealth.” by Eric D Beinhocker.
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But this legal infrastructure rests on assumptions that are rapidly becoming obsolete. The AIA model
presumes:

- That the project will be bespoke.

- That the scope will be negotiated, not selected.

- That production will occur on the jobsite, not in a factory.

- That risk will be distributed through interpersonal relationships, not product warranties.
- That progress will be measured in services delivered, not goods shipped.

In short, the built to support the Engineer-to-Order (ETO) model that dominated 20th-century construction
(see Key Terms, last page).* But as industrialized processes take hold — pods, panels, cartridges,
assemblies — that model falters. When contractors attempt to engage modular manufacturers, they are
forced to either retrofit the AIA suite with clumsy addenda or abandon the standard forms entirely and
author project-specific agreements. In both cases, legal friction slows down innovation.

The issue is not simply one of contract language. It is conceptual. Common Law contracts are rooted in a
worldview that treats every building as a one-off, every design as custom, and every scope of work as a
negotiation. This worldview is at odds with the logic of mass production, configurability, and productization.
Offsite construction does not need a new twist on the AIA forms, it needs a different legal foundation.

* See essay “From ETO to CTO" in Mod 2.0 by the Center for Offsite Construction for more.



2. From Engineer-to-Order to Configure-to-Order: The Structural Shift Underway

The modular construction industry stands at a crossroads. On one side is the well-worn road of
Engineer-to-Order (ETO) project delivery. This is a bespoke approach where every building is, in effect, a
prototype. On the other is Configure-to-Order (CTO), a manufacturing-informed model that treats buildings
not as one-off pieces, but as assemblies of pre-engineered, interoperable components. Moving from the
former to the latter is more than a technical upgrade; it is a fundamental reorganization of how vast portions
of the Architecture, Engineering, and Construction (AEC) sector conceives, designs, contracts, and delivers
the built environment.

The law should follow the form of the market, and the form of the market is changing. Understanding the
transformation from ETO to CTO is therefore the essential context for why the legal operating system of our
industry must evolve.
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Figure 2. From Engineer-to-Order (ETO) to Configure-to-Order (CTO). This diagram illustrates the structural transformation at the core of the CfOC’s
vision: moving from bespoke, one-off project delivery to a platform-based ecosystem of standardized, interoperable components. In ETO, each building is
engineered from scratch, requiring sequential workflows and ad-hoc supply chains. In CTO, design choices are made within a pre-engineered product
platform, enabling parallel production, predictable performance, and legal treatment as goods under the UCC. Image adjusted from Jensen, Patrik.
Configuration of Platform Architectures in Construction. Doctoral Thesis (2014).

ETO: The bespoke inheritance

The ETO model is currently the dominant AEC project delivery model. In it, every building starts as a blank
sheet. Architects and engineers draw custom plans, trades execute custom work on-site, and the supply
chain configures itself around a unique bill of materials. The benefits of ETO are tied to its flexibility.
Providing an almost infinite “degree of possibility,” in Eric Beinhocker’s terms, but the downsides are equally
baked in: lengthy timelines, unpredictable costs, and limited learning-curve gains from one project to the
next.


https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A999753&dswid=-3613

From a complexity-theory standpoint, ETO operates as a loosely coupled network where each project is a
temporary coalition of firms.® Knowledge is embedded in individuals and dissolved at project closeout.
Standardization is minimal, and where it exists, it is often defensive; a set of shared constraints to avoid
mistakes rather than a shared platform to accelerate progress.

This is the legal soil in which Common Law service contracts have taken root. The American Institute of
Architects’ standard agreements, for example, presume a one-time, negotiated scope of services for a
unique work product. These agreements map cleanly onto ETO delivery, because both assume that the
building itself is not a product in any commercial-law sense, it is the outcome of a service engagement.

CTO: The platform alternative

The CTO model is a dominant product delivery model in most other portions of the economy. CTO turns ETO
inside-out. Instead of beginning with a unique design, the process begins with a platform of pre-engineered
components (modules, pods, fagade systems, structural assemblies and interfaces) that can be combined
and adapted within a controlled range of options. Customers “configure” their building from these options,
much like ordering a car with a choice of trims, colors, and accessories.

The key here is modular productization: components are designed once, tested once, and then produced
repeatedly. This transforms the “degree of possibility” into a degree of freedom; a constrained, but more
efficiently exploitable, design space. In Beinhocker's framing, such constraints are not a loss of creativity
but a gain in productive capacity. By working within a platform’s boundaries, we can scale output, reduce
variation-driven errors, and accelerate delivery.

From a network-theory perspective, CTO delivery behaves more like a hub-and-spoke system, where
knowledge and capability are centralized in manufacturing hubs and distributed outward through
standardized interfaces.® Over time, these hubs form small-world networks with high clustering and short
paths between participants, enabling rapid diffusion of innovations.

* Dubois, A., & Gadde, L. E. (2002). The construction industry as a loosely coupled system: implications for productivity
and innovation. Construction Management and Economics, 20(7), 621-631.
https://doi.org/10.1080/01446190210163543

$ https://en.wikipedia.org/wiki/Spoke%E2%80%93hub_distribution_paradigm
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Figure 2: Teicholz Construction Productivity Index Graph. (Professor Paul Teicholz of Stanford University in 2013) Indexes
of labor productivity from construction and non-farm industries, 1964 -2004, indicates no productivity gain in the construction industry.

Why the ETO-to CTO shift urgently matters

1. Productivity gains The U.S. construction sector has lagged behind other industries in productivity
growth for decades. CTO aligns construction with the manufacturing playbook that drove
productivity gains in automotive, aerospace, and electronics: repeatable processes, precision
tooling, and supply chain integration.

2. Environmental performance Industrialized production allows for tighter material control, less
waste, and more efficient energy usage. Standardized products can be optimized for lifecycle
performance (from embodied carbon to operational efficiency) in ways that bespoke ETO projects

rarely achieve.

3. Risk reduction Standardization reduces the number of unique failure modes. Components are
tested in controlled environments, defects are caught before deployment, and maintenance regimes
can be standardized across a fleet of buildings.

4. Scalability CTO enables the parallelization of design and production. While site work proceeds,
modules and assemblies are fabricated offsite, collapsing overall delivery schedules. This parallel
workflow is almost impossible in an ETO environment.

Lessons from other industries

The CTO shift is not hypothetical. It is the well-trodden path of other complex industries. Automotive
manufacturers, for example, once hand-built custom cars. Over time, they developed product platforms
where multiple models shared the same chassis, drivetrain, and electronics. Aerospace manufacturers
standardized cockpit layouts and avionics interfaces across aircraft families. In each case, the shift
unlocked productivity gains and quality improvements, but also demanded a change in the surrounding legal
and contractual infrastructure.



In automotive, contracts moved from bespoke coach-builder agreements to UCC-governed product supply
agreements. In aerospace, procurement shifted from service scopes to specification-based component
contracts. The law adapted to the platform.

Why the legal operating system must follow

The transition to CTO in construction will fail if we remain locked into the legal logic of ETO. Common Law
service contracts are ill-suited to product transactions because they treat deliverables as ephemeral, not as
goods with warranties, serial numbers, and standardized performance criteria.

A UCC-grounded framework, by contrast, recognizes these as goods transactions; sales of tangible,
repeatable products with enforceable performance warranties. This legal shift:

e Encourages investment in product development by giving manufacturers a clear pathway to market.
Aligns financing and insurance with the tangible-asset model used in other industries.
Clarifies liability, as defects are linked to specific products rather than to nebulous scopes of
service.



3. A Better Fit: The Uniform Commercial Code (UCC)

The Uniform Commercial Code was not written for architects, engineers, or general contractors. It was
written for manufacturers, distributors, retailers, and shippers. In other words, entities that trade in goods,
not services. First proposed in the 1940s and widely adopted by the 1960s, the UCC established a
standardized set of laws to govern the sale of goods across state lines.” Today, it forms the backbone of
American commerce, supporting every industry from electronics to agriculture, logistics to automotive
manufacturing.

What makes the UCC particularly relevant to offsite construction is its clarity and consistency. Unlike
Common Law, which varies by state and often relies on case-by-case interpretation,® the UCC is harmonized
across all 50 states. It provides shared definitions for key terms like "merchant," "buyer," "goods," and
"acceptance." And it introduces default rules that simplify transactions and reduce risk:

- Implied warranties: Goods must conform to their description and be fit for ordinary use.

- Right to cure: Sellers have a presumptive right to repair or replace defective goods.

- Flexible contract formation: Agreements can be enforced even if some terms are missing or not
fully negotiated.

- Clear title transfer mechanisms: Ownership and risk can shift at the point of shipment or receipt.

These legal defaults are not just conveniences, they are enabling infrastructure. They reduce the need for
legal interpretation. They minimize the scope of dispute. And they support transactions at scale.

For modular and prefabricated products (bathroom pods, MEP racks, cartridge roofs, panelized walls) the
UCC offers a legal framework that reflects the actual structure of the transaction: a physical good with
defined characteristics, shipped across jurisdictions, manufactured to a published spec, and backed by
quality controls. These are not services in any meaningful sense. They are products.

Yet the U.S. construction industry has not followed other sectors in embracing the UCC. The result is a
profound legal mismatch: site-assembled “goods” are being transacted under service contracts that provide
no warranties, no consistency across jurisdictions, and no protection for the buyer. Worse still, the UCC's
strengths (speed, standardization, clarity) are left untapped.

The absence of UCC-based agreements for modular construction has created a legal blind spot. It is as if
the industry is attempting to run a 21st-century supply chain through a 19th-century legal system. The effect
is not merely conceptual. It has direct consequences on the ability to scale, finance, insure, and regulate
offsite construction.

7 See Uniform Law Commission
® See Berkley Law “The Common Law And Civil Law Traditions”


https://www.law.berkeley.edu/wp-content/uploads/2017/11/CommonLawCivilLawTraditions.pdf
https://www.uniformlaws.org/acts/ucc

4. The Legal Mismatch Blocking Modular Innovation

In today's emerging modular ecosystem, the legal infrastructure is collapsing under the weight of its
contradictions. Manufacturers are offering repeatable, high-performance building components, but forced to
transact them through bespoke service contracts. Developers wish to aggregate demand through catalogs
and configurators, but providers cannot secure financing because the legal agreements provide no tangible
collateral. General contractors want to shift scope to safer, climate-controlled factories, but are held back by
contract templates (like the AIA or Army Corp of Engineers’ Schedule of Values) that deny payment for
offsite work until modules arrive on site.*

This mismatch appears in every corner of an offsite construction enabled project delivery process:

1. Confusion at the Point of Inspection

Every state (and often every large city) enforces modular inspections differently. Authorities Having
Jurisdiction (AHJs)'?, state departments, and third-party inspectors have overlapping and
sometimes contradictory authority. Otherwise capable builders are forced to engage third-party
inspectors to route around these constraints. That process is onerous'’, requiring AHJ to authorize
bespoke inspection plans, hiring inspectors close to the point of manufacture, and oversight that all
parties follow AHJ-approved quality assurance plans. Confusingly, some states require extensive
documentation and offsite inspections; others offer no framework at all.

2. Legal Bottlenecks in Productization

Because modular products cannot be sold without first entering a bespoke service agreement, true
catalogs do not exist. There is no marketplace of repeatable, UL-listed, financeable modules.
Instead, larger third-party inspectors are setting up UL approved labs to list individual project
products'. Currently, a constellation of bespoke ETO offsite producers rely on a variety of
inspection vendor services to simulate manufacturing workflows. This is costly friction. Demand
cannot be aggregated; products are not being reused between projects; production cannot be
scaled.

3. Financial Exposure and Incomplete Contracts

Service contracts fail to provide adequate collateral or payment triggers for modular manufacturing.
A pod that is 80% finished may still be only 10% billable. This is because under AIA contracts, most
payment is tied to installation. This creates an unsustainable cash flow gap for suppliers and
makes lender participation unlikely.

4. Litigation as a Default Outcome

With ambiguous scopes, conflicting jurisdictions, and no default warranties, modular construction
under Common Law defaults to litigation. This deters innovation, slows adoption, and pushes
manufacturers into defensively conservative postures.

* Worse still, these forms incentivize payment scope in accordance with the Construction Specification Institute’s (CSI)
UniFormat or MasterFormat Classification system - which is designed to break down scope according to onsite skilled
trade, and antithetical classifications to the EBOMs or Work Orders used in modern manufacturing.

10 Cornell Law definition of AHJ: https://www.law.cornell.edu/definitions/uscode.php

"1 |CC Off-Site Solutions: https://www.iccsafe.org/advocacy/safety-toolkits/offsite-construction-solutions/

12].e. EIG: http://www.eiginspections.com/lab-testing.html



5. A Proposed Realignment: Hybrid Contracts with a Legal “Mateline”

The Center for Offsite Construction is not calling for the wholesale abandonment of Common Law
contracts. The AEC industry will — and should — continue to rely on service-based agreements for much of
its site-built, coordination-heavy work that supports CTO delivery.

What we propose instead is a deliberately hybridized contractual framework, an explicit ‘legal mateline’
(see Key Terms, last page) between two fundamentally different scopes:

e Manufactured, productized scopes — modules, pods, fagades, MEP assemblies, and other
repeatable goods — governed by UCC principles.

e Site-built, hosting scopes — foundations, primary structure, utility connections, and other bespoke
field work — governed by Common Law service principles.

Just as a physical mateline marks where one assembly’s responsibility ends and another begins, the legal
mateline in a contract would mark where the rights, obligations, warranties, and remedies shift from one
body of law to the other.

This approach provides clarity in three critical ways:

1. Avoids interpretive limbo — courts no longer have to guess whether a mixed-scope project should
be treated wholly as services or wholly as goods.

2. Protects both parties — manufacturers get the predictability of UCC product law; builders retain the
flexibility of Common Law where it's appropriate.

3. Supports gradual industry transition — teams can adopt product-based contracting without
dismantling established project delivery methods overnight.

We propose the following structure to operationalize this hybrid model:
1. Standardized UCC-Based Templates for Modular Products
A family of agreements modeled on UCC principles, treating manufactured assemblies as goods:
Sales agreements with clear title transfer points tied to production milestones.
Warranties for merchantability, conformance to specifications, and fitness for purpose.
e Remedies frameworks for repair, replacement, or cure, clearly separated from site-work
obligations.
e Payment schedules linked to fabrication progress rather than installation.
These templates should be developed collaboratively by MBI, ICC, CfOC, and other standards
bodies, and published as public infrastructure for manufacturers, developers, and their legal

counsel.

2. Modular Delivery Addendum for Hybrid Projects



A legal rider to existing CM-at-Risk, Design-Build, or IPD contracts, drawing the legal mateline inside
the scope:

e Defines the interface boundary between productized elements and site-built work.
Specifies coordination responsibilities for both physical connections and digital model
integration.

Sets design freeze deadlines to protect manufacturing schedules from late-stage changes.
Allocates IP rights and warranty chains for both product and hosting scopes.
Aligns funding releases with the progress of offsite manufacturing.

3. Formal Recognition of New Industry Roles

Hybrid contracts should explicitly acknowledge emerging functions unique to modular and offsite
delivery:

e IC Specifier — determines products of industrialized construction selections and options
during design development.

e Mateline Integrator — manages the physical and digital fit between productized and
site-built systems.

e Platform Provider — (see Key Terms, last page) maintains the catalog, configurator, and
digital twin environment that define the products used.

By naming these roles, contracts can assign clear duties, liabilities, and collaboration protocols.
4. Digital Procurement Integration

To fully exploit the speed of CTO delivery, UCC-based product scopes should be:
Machine-readable for direct integration with building configurators.

Version-controlled to track specification changes through procurement.

E-commerce enabled to support direct, repeatable ordering of assemblies.

Agent ready to empower Al agents to perform complex, multi-step tasks with a degree of
autonomy and decision-making capabilities.

Embedding these terms in procurement platforms bridges the gap between legal agreements and
the digital tools driving design and supply.

This is not a binary choice between Common Law and the UCC. It is the deliberate creation of a contractual
seam — a legal mateline — that reflects the physical and organizational reality of modern hybrid projects. By
making that seam explicit, we equip the industry to adopt productized delivery methods without losing the
contractual tools that work best for traditional scopes. This alignment of legal precedent to scope type is
essential for scaling Configure-to-Order delivery across the AEC sector.



6. Benefits of a UCC-Aligned Approach

Transitioning part of the AEC industry to UCC-based contracts will not eliminate friction overnight. But it will
create a foundational alignment between how modular products are designed, produced, financed, and
transacted. That alignment brings benefits across the stakeholder spectrum:

For Manufacturers

Predictable contracts enable scalable production.

Implied warranties reduce legal negotiation overhead.

National template adoption reduces compliance complexity.

Payment terms aligned with factory milestones, improving cash flow.

Returns, defects, and disputes governed by standard remedies—minimizing legal exposure.
Simplifies integration with third-party vendors and subcomponent suppliers.

For Owners (Real Estate Developers & Government Agencies)

Clear title transfer and delivery terms enable earlier financing.

Standardized agreements reduce legal fees and speed negotiation.

Confidence in implied warranties, guarantees, and de-risked procurement.
Improves transparency and enforceability of supply chain relationships.
Enables comparative pricing across modular providers using common formats.
Clarifies recourse options in the event of non-performance or delay.

For Designers (Architects and Engineers)

Replace elaborate specifications with clear product cut-sheets.

Reduce liability with fewer specifications.

Catalog-based selections for productized (repeating elements) portions of buildings.

Shift design focus from one-off assemblies to interface definition and module coordination.
Enable earlier design-finalization by referencing pre-approved modular components.
Reclaim time for high-impact design work by reducing bespoke detailing.

Gain clarity on performance responsibilities through standard UCC warranty terms.

For Lenders and Insurers

Tangible goods can be insured and collateralized.
Pre-delivery financing becomes viable with enforceable rights to cure or return.
Risk modeling improves with consistent transaction structures.

For General Contractors

Payment schedules can reflect actual production timelines.

On-site coordination is streamlined when interface assumptions are explicit.
Liability exposure is reduced through clearer scopes.

Reduces RFls and change orders stemming from unclear product performance.
Allows earlier procurement and scheduling based on firm specs.

Shifts responsibility for defects to product warranties, not field installation.

For Regulators and Inspectors

Third-party QA plans can be embedded into national templates.
UL listings and UCC terms can align currently fragmented AHJ processes.



Compliance becomes visible and verifiable.

Reduces variance in documentation formats and review procedures.

Supports consistent treatment of factory-inspected assemblies across jurisdictions.
Simplifies post-occupancy inspections and warranty enforcement.

Most importantly, for the industry as a whole, this transition marks a turning point from project-based
confusion to industrial order. This paper calls for the legal counterpart to the technical and operational
reforms already underway in other parts of the offsite industry. And it enables a future in which offsite
construction can do what it has long promised: deliver buildings faster, better, and at scale.



7. The “Phantom CTO Marketplace” Problem

The majority of today’s offsite projects often behave as if a mature Configure-to-Order (CTO) marketplace
already exists. It is common for architects, engineers, and trades to enter the process assuming they can
specify and assemble pre-engineered components within a predictable framework — as if the interfaces,
responsibilities, and tolerances were already adopted by all other parties. In reality, no such common
understandings have been established - the social technology is just not there.

What results is a recurring pattern of friction, rework, and scope disputes that undermine both productivity
and trust. What follows are a few examples of this misunderstanding - culled from case-study interviews
related to this whitepaper:

1. Undefined Matelines from the Outset Most contracts for offsite projects are still written under
Engineer-to-Order (ETO) assumptions, but executed with CTO expectations. The “mateline” — the
point where manufactured scope ends and site-built scope begins — is rarely agreed upon at the
start. It may not appear until late in construction documents or even after trades are engaged,
leaving design responsibility, fabrication roles, and warranty coverage ambiguous.

2. Conflicting Scope Assumptions Across Trades Each trade arrives with its own mental model of
scope boundaries, informed by past experience on ETO building projects. Electrical engineers, for
example, may assume they hand off at a certain detail level to a seasoned master electrician, while
the offsite fabricator expects to self-perform that work to a different standard. These mismatched
assumptions are baked into shop drawings, procurement packages, and inspection plans — creating
gaps, overlaps, or both.

3. Design Rework When Fabricators Change Projects often begin with early-phase engineering
tailored to a familiar manufacturer’s platform. If a different fabricator is later selected — with a
different means of production — much of that work must be redone. Without a standardized
interface or product catalog, the shift from one supplier to another can trigger redesigns across
multiple trades.

4. Quality and Code Compliance Gaps Where scope ownership is unclear, routine workmanship
standards can slip through the cracks. Case studies abound of electrical cabling attached without
meeting code, plumbing supports omitted, or gypsum gapping beyond tolerance — all requiring
costly rework. In ETO contracting, these misses are resolved only after inspection failures or
change orders, adding cost and delay.

5. Late Identification of Key Trades On many projects, critical trades such as electricians,
plumbers, or fagade installers are not contracted until weeks after CDs are issued. By then,
interface decisions have been made in isolation, and productized elements may require retrofits to
connect with the site-built work.

6. Design-Assist as a Symptom, Not a Cure The growing use of design-assist contracts is a sign of
an immature marketplace. Instead of pulling a tested, pre-approved component from a catalog,
teams must custom-engineer how each element connects. This approach bridges the gap between
ETO reality and CTO aspiration — but at the cost of time, budget, and repeatability.



Why the Phantom is so Costly

Until the industry agrees on matelines — and ultimately replaces them with standardized, interoperable
interfaces — larger building components cannot be truly productized.

Without this clarity, every new project starts from scratch, forcing teams to renegotiate scope boundaries
instead of focusing on delivery. The resulting uncertainty fuels rework, delays, and cost overruns, while
eroding trust between owners, fabricators, and trades.

It also prevents the emergence of a true CTO marketplace where products can be specified, procured, and
integrated with the predictability found in other manufacturing sectors.

In this environment, even well-intentioned innovation is trapped in one-off engineering cycles, unable to
scale. The gap between today’s ETO reality and the CTO future will persist until contractual, technical, and
organizational boundaries are explicitly defined and widely adopted.



8. Path to Adoption

The Center for Offsite Construction (CfOC) has already embedded this initiative in its broader research and
industry engagement strategy. Two parallel efforts provide the framework for moving from concept to
implementation:

1. Research Roadmap - Modular 2.0 The latest revision of Modular 2.0 includes a three-page
executive summary of this project in its Research Roadmap section, written for granting
organizations. It positions the shift toward UCC-aligned contracts as a foundational step in enabling
a national Configure-to-Order marketplace. This summary outlines the core problem, the proposed
hybrid legal framework, and the anticipated benefits across the industry.

2. HUD Grant Application - On July 24, 2025, the CfOC submitted a HUD grant proposal to fund a
staged research and development program’:

e Documenting and analyzing the current contractual misalignments slowing modular
adoption.
Studying best practices from adjacent industries and jurisdictions.
Convening the right consensus committee to draft a suite of open-source Standard Forms
of Agreement.
Hosting industry symposia to vet and refine the drafts.
Presenting the results at major conferences and through industry associations.

In this funding climate, there is no telling if the research fund will arrive anytime soon. This whitepaper is an
invitation to other collaborators to help fast-track this work. Join us to research the problem in depth, build
consensus around solutions, and release practical, legally robust templates into the market.

The CfOC's role is to convene, document, and accelerate — or support those willing to do the work -
ensuring this transition is informed by evidence, aligned with industry needs, and supported by the right
policy and professional networks.

13 Citing heavily the previous work in this area by the AGC of America’s Contract Documents Forum, and Prefabrication
Working Group. (Much of this work was led by Ronald D. Ciotti, Esq. of Hinckley Allen).


https://www.hinckleyallen.com/people/ronald-d-ciotti/
https://www.hinckleyallen.com/

8. Implications for Policy, Practice, and Education

The legal transition outlined in this paper is not merely a contractual upgrade. It is a structural shift in how
the built environment is delivered. Its implications ripple across policymaking, professional practice,
financing, and education. Each domain will need to evolve in tandem to realize the benefits of a
Configure-to-Order (CTO) construction ecosystem.

1. Policy: From Fragmentation to Federal Guidance

Today, offsite construction policy is incoherent by design. Code enforcement varies by municipality.
Modular approval processes differ by state. And no federal entity offers coordination. The result is
that builders and manufacturers face unpredictable barriers with every new jurisdiction. These are
barriers that slow down housing delivery and disincentivize investment in industrial capacity.

A shift to UCC-based contracts can support a new wave of policy rationalization. If offsite products
are treated as goods, federal standards (e.g., HUD-code manufactured housing) can be adapted or
extended. Certification regimes like UL can gain new legal standing. And cross-jurisdictional
delivery becomes a regulated activity, not a legal gray zone.

We do not argue for federal control of all building code enforcement. But we do argue that federal
recognition of modular products as goods that are legally distinct from construction services,
would accelerate industrialization and clarify compliance pathways.

2. Professional Practice: New Roles, New Risks, New Rewards

Offsite construction does not eliminate architects or general contractors. But it does reconfigure
their responsibilities. Design professionals will increasingly operate as specifiers and integrators,
choosing from a library of modular elements and coordinating their fit within site-built structures.
General contractors will become assemblers and orchestrators. They will be less focused on trade
supervision and more on logistics, scheduling, and delivery risk.

This shift requires new legal roles. UCC-based contracts introduce buyer-seller relationships with
clear obligations for delivery, conformity, and warranty. They introduce negotiable terms around
return policies, product storage, and interface tolerances. And they reward predictability over
interpretation.

By codifying these roles in contract, the AEC industry can reduce reliance on adversarial project
rescue strategies (change orders, back charges, litigation) and instead invest in planning,
procurement, and product performance.

3. Education: Rethinking Contracts and Curricula

Legal education in architecture, engineering, and construction management reflected current
industry practices. Professional practice courses still teach Common Law doctrine and AlA contract
interpretation as if these were timeless fixtures. The UCC is rarely mentioned, let alone explored as
a viable alternative for delivery.



This must change. As offsite products become more prevalent, the next generation of professionals
must be fluent in both legal frameworks. They must understand when and how to use UCC-based
agreements, how to coordinate with third-party certifiers, and how to structure hybrid projects that
blend site-built services with product-based components.

The Center for Offsite Construction, in partnership with the Modular Building Institute (MBI), other academic
institutions, and other professional societies, sees legal literacy as a core pillar of offsite adoption. Contract
law is not peripheral to construction innovation, it is the medium through which innovation is made real.



9. A Legal Foundation for Industrialized Construction

The AEC industry is undergoing a slow, uneven transition from site-built craftsmanship to digitally
integrated, industrialized delivery. But the law has not kept pace. We are still transacting goods as if they
were services, navigating contracts as if every project were unique, and binding participants to precedents
that assume a world we no longer inhabit.

This white paper has argued for a targeted but foundational change: the adoption of UCC-based contracts
for modular and offsite construction. We do not propose a wholesale rejection of Common Law. Rather, we
advocate for its coexistence with a modern legal toolkit. One that reflects the realities of factory production,
interstate delivery, and digital configuration.

To do this, we must act on multiple fronts:

e Template Development: Draft a suite of open-source UCC-based contract forms tailored to pods,
panels, and assemblies.

o Institutional Collaboration: Partner with organizations like the Modular Building Institute (MBI),
International Code Council (ICC), and lending bodies to validate and promote the new templates.

e Policy Engagement: Work with state and federal regulators to recognize modular components as
goods and clarify their legal treatment across jurisdictions.

e Education Reform: Update professional practice curricula to teach both Common Law and UCC
frameworks as tools of the trade.

The Center for Offsite Construction is committed to advancing this agenda. We see legal modernization not
as an academic exercise, but as an enabling condition for housing delivery, workforce development, and

industry resilience.

Every other industrial sector in the United States runs on the UCC. It's time construction caught up.



Key Terms

Engineer-to-Order (ETO) A project delivery model in which each building is designed and engineered as a
one-off prototype. Scope is negotiated from scratch, workflows are sequential, and knowledge is rarely
reused across projects.

Common Law A body of law derived from judicial decisions and legal precedent rather than from statutes. In
U.S. construction, Common Law underpins most service-based contracts, such as the AIA Standard Forms
of Agreement, which govern bespoke, project-specific scopes. It varies by state, emphasizes case-by-case
interpretation, and is traditionally suited to Engineer-to-Order (ETO) delivery models.

Configure-to-Order (CTO) A manufacturing-informed delivery model in which buildings are assembled from
a platform of pre-engineered, interoperable components. Designs are configured within a controlled range of
options, enabling repeatability, scalability, and parallel production.

IC Specifier A design professional (or consultant) responsible for selecting industrialized construction (IC)
products early design phases. The IC Specifier matches project requirements with available offsite products
(pod, panel, module, etc.), ensures selections conform to applicable codes and standards, and coordinates
with manufacturers to maintain compatibility with the chosen product platform.

Mateline The physical or contractual boundary where the responsibilities, warranties, and performance
obligations of one scope end and another begin. In hybrid offsite projects, the “legal mateline” separates
productized scopes governed by UCC principles from site-built scopes governed by Common Law.

Mateline Integrator A role dedicated to managing the physical and digital fit between productized and
site-built systems across the legal mateline. The Mateline Integrator ensures that tolerances, connection
details, and interface specifications are coordinated across all trades, and that both Common Law and
UCC-governed scopes align in fabrication, delivery, and installation.

Platform Provider An entity that maintains the catalog, digital configurator, and technical standards for a
family of modular products. The platform provider ensures interoperability between components, manages
updates, and supports integration with design and procurement tools.

Phantom CTO Marketplace A term used here to describe the current state of many offsite projects, in which
teams behave as if a mature, standardized CTO marketplace exists — when in fact there are no widely
agreed interfaces, matelines, or procurement conventions. The result is recurring scope disputes, rework,
and inefficiency.

Uniform Commercial Code (UCC) A harmonized set of U.S. laws governing the sale of goods across state
lines. The UCC provides default warranties, clear title transfer rules, and standardized definitions that enable
large-scale, repeatable commerce — but has yet to be widely applied to modular construction.



	From Handshake to Hardware:  
	Why Offsite Construction Needs a Legal Shift from Common Law towards the Uniform Commercial Code  
	 
	Executive Summary 

	 
	1. Legacy Foundations: Common Law in the AEC Industry 
	2. From Engineer-to-Order to Configure-to-Order: The Structural Shift Underway 
	ETO: The bespoke inheritance 
	CTO: The platform alternative 
	Why the ETO-to CTO shift urgently matters 
	Lessons from other industries 
	Why the legal operating system must follow 

	3. A Better Fit: The Uniform Commercial Code (UCC) 
	4. The Legal Mismatch Blocking Modular Innovation 
	1. Confusion at the Point of Inspection 
	2. Legal Bottlenecks in Productization 
	3. Financial Exposure and Incomplete Contracts 
	4. Litigation as a Default Outcome 

	 
	5. A Proposed Realignment: Hybrid Contracts with a Legal “Mateline” 
	1. Standardized UCC-Based Templates for Modular Products 
	2. Modular Delivery Addendum for Hybrid Projects 
	3. Formal Recognition of New Industry Roles 
	4. Digital Procurement Integration 

	6. Benefits of a UCC-Aligned Approach 
	For Manufacturers 
	For Owners (Real Estate Developers & Government Agencies) 
	For Designers (Architects and Engineers) 
	For Lenders and Insurers 
	For General Contractors 
	For Regulators and Inspectors 

	7. The “Phantom CTO Marketplace” Problem 
	 

	8. Path to Adoption 
	 

	8. Implications for Policy, Practice, and Education 
	1. Policy: From Fragmentation to Federal Guidance 
	2. Professional Practice: New Roles, New Risks, New Rewards 
	3. Education: Rethinking Contracts and Curricula 

	9. A Legal Foundation for Industrialized Construction 
	Key Terms 




