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1. Exploring Two Transactional Paths 

Two unsolicited conversations in the past week pointed at the same layer of our work from opposite 
directions. 

●​ The first, at Startup Boston, was with a representative of a startup incubator focused on expanding 
blockchain integration across industries. On hearing a description of the .CTO filetype's 
chain-of-custody design — six structured custody roles, instance-level price quotes framed as UCC 
Article 2 offer documentation, fulfillment-time lifecycle hooks with timestamps and responsible 
parties — his reaction was immediate: "your chain-of-custody language sounds like our ledger 
language." The enthusiasm was genuine but general; no specific platform, architecture, or 
engagement was proposed. We owe him a follow-up, and we should not take that meeting until we 
know our own position. 

●​ The second, this week, was with a professional at a multi-national software company who raised 
the GS1 numberspace… the global identification system built around the Global Trade Item Number 
(GTIN), the identifier behind every retail barcode on Earth. His question was whether GS1 represents 
an untapped utility for the CTO transaction layer. He did not (and could not) specify a mechanism; 
neither could we. That gap (between "GS1 sounds relevant" and knowing which parts of GS1 are 
relevant and how) is one of the two things this memo closes. 

Both conversations are about the same architectural question: when a CTO file changes hands, what 
infrastructure establishes identity and trust? The CTO spec currently answers "the file itself, plus the legal 
system." A ledger answers "a shared, tamper-evident record among the parties." GS1 answers "a globally 
unique, federated identifier system that every ERP, logistics scanner, and (increasingly) regulator already 
speaks." One is a trust layer and one is an identity layer. Our effort, attention, and partnership capital are 
finite, and the Fellows should weigh them side by side. 

This memo  

A.​ gives a working technical orientation to each technology for readers who don't live in this material,  
B.​ maps each onto the CTO spec as it exists at v0.2.1,  
C.​ surveys the partner ecosystems we could engage,  
D.​ analyzes the timing question honestly — what early effort buys us and what it costs us — and  
E.​ closes with side-by-side report cards and a recommendation. 

 



2. Executive summary 

Recommendation in one sentence: adopt GS1 identifiers into the CTO spec now, at low cost and shallow 
depth; make the spec "ledger-ready" but not ledger-dependent; and defer any blockchain partnership until 
a multi-party CTO marketplace actually exists. 

The longer version: 

The GS1 opportunity is, on inspection, much stronger than its barcode-on-a-soup-can reputation suggests — 
and much stronger than we would have guessed before the multi-national software company conversation.  

GS1 is a fifty-year-old, nonprofit-governed, globally federated identification and event-vocabulary system 
whose modern layers (GS1 Digital Link, EPCIS 2.0) were designed for exactly the problem the CTO 
fulfillment-time lifecycle hooks try to solve: recording who did what to which physical thing, where, when, 
and why, in a machine-readable format shared across organizational boundaries.  

GS1 already has a construction program: a GTIN Management Guideline for Construction Products that 
explicitly covers one-of-a-kind configured products (which is what a CTO instance is), a formal MOU with 
buildingSMART International, a construction steering committee, national mandates (Sweden), regulatory 
pull (the UK Building Safety Act's "golden thread," the EU's 2024 Construction Products Regulation with its 
Digital Product Passport), and a fresh partnership with NBS to put GTINs into specification platforms.  

The cost of entry is trivially low — GS1 US membership is priced for small manufacturers — and the 
alignment with our open-standard ethos is near-perfect: a neutral nonprofit standards body partnering with 
a neutral nonprofit research center. Critically, it also deepens, rather than complicates, a relationship with 
Dassault, Autodesk, etc… one that is already a lane in our funding conversastions. 

The blockchain opportunity is real but premature, and the prematurity is structural, not a matter of polish.  

A distributed ledger creates value when multiple mutually distrusting parties need a shared record that none 
of them controls. Today, zero parties transact CTO files; LBS is the sole reference implementation. A ledger 
with one writer is an expensive database. The enterprise blockchain field's own history makes the point: 
TradeLens (Maersk and IBM's shipping ledger, the best-resourced supply-chain blockchain ever attempted) 
shut down, and the post-mortem literature attributes the failure to governance and stakeholder-engagement 
problems, not technology.  

The technology itself is serviceable (permissioned ledgers now dominate enterprise deployments, and the 
market is growing again after the trough), the legal foundation is adequate (UETA/E-SIGN already validate 
electronic records for UCC Article 2 sales, which is the CTO's own legal frame), and there are organized 
academic partners (the UCL-led Construction Blockchain Consortium). But every one of those facts will still 
be true in eighteen months, when we might actually have transacting parties… whereas the credibility cost of 
premature "blockchain for construction" branding, in 2026, is paid immediately. 

The deeper finding is that the two paths converge. GS1 itself has spent the last several years building 
toward W3C Verifiable Credentials and Decentralized Identifiers. They have published a whitepaper on 
verifiable credentials and EPCIS for end-to-end traceability, releasing open-source verifier tooling, and 
expressing its license system as verifiable credentials. The most credible "blockchain" future for the CTO 
transaction layer runs through GS1-style identifiers and EPCIS-style events, with cryptographic anchoring 



added when the marketplace demands it. Adopting GS1 now is therefore not a choice against the ledger 
future; it is the cheapest, most reversible step toward it. 

Report card totals (10 categories, 1–10 each, detailed in §9): GS1 86/100; blockchain 45/100. 

Proposed actions (detailed in §10): reserve GS1 identifier fields in CTO v0.3; license a GS1 US membership 
through LBS as reference implementer; map the CTO lifecycle hooks against the EPCIS 2.0 Core Business 
Vocabulary as a research exercise; add an optional content-hash field to make CTO files anchorable on any 
future ledger; respond to the incubator with a "ledger-ready, not ledger-dependent" posture and a concrete 
trigger condition; assign one Fellow to monitor the Construction Blockchain Consortium. 

 



3. Background: the CTO transaction layer as designed 

For Fellows newer to the spec work, here is a compressed orientation. The .CTO file is an open Configurator 
File Type standard (current draft v0.2.1) whose core design principle is that the file is a chain-of-custody 
and coordination tool, not a financial disclosure document. The features relevant to this memo: 

The Unified Party Schema defines six chain-of-custody roles, each with structured insurer fields. The spec 
already assumes that a CTO file will pass through multiple hands — designer, manufacturer, shipper, 
installer, and so on — and that each handoff has legal and insurance consequences worth recording. 

The price_quote object attaches to each product instance and is deliberately framed as UCC Article 2 
offer documentation — that is, the file is designed to carry a legally meaningful offer for the sale of goods, 
not just a number. 

The fulfillment-time instance lifecycle hooks record the journey of a physical instance from shipping 
through placement and installation, each stage with timestamps, responsible parties, and legal mateline 
documentation. This is, in supply-chain language, an event history for a serialized item. 

The product_source field and catalog references identify what a product is, as distinct from which 
instance of it is being tracked — a type/instance distinction that will matter repeatedly below. 

Finally, the commercial context: no one is yet transacting CTO files between parties. The transaction layer 
exists on paper. LBS is the reference implementation, and software now in development (the LBS 
configurator work, and the CORI AI Future Studio effort) aims to demonstrate the transaction layer's power 
and secure first-mover advantage. Every judgment in this memo about timing flows from that fact. 

 



4. Technology Primer A: distributed ledgers, in CfOC terms 

4.1 What a blockchain actually is, stripped of marketing 

A blockchain (more generally, a distributed ledger, or DLT) is a database with three unusual properties:  

●​ it is replicated across multiple parties' machines rather than hosted by one party;  
●​ it is append-only and tamper-evident, because each block of records is cryptographically chained 

to the previous one, so altering history requires altering everything after it on a majority of copies; 
and 

●​ it is governed by a consensus mechanism that lets the parties agree on what gets written without 
designating one party as the authority. 

The honest one-line summary: a blockchain lets several organizations that don't fully trust each other share a 
write-once record without appointing a referee. Every legitimate use case is a variation on that sentence. 
Every failed use case is, roughly, a situation where the sentence didn't apply — where there was really one 
writer, or a referee everyone already trusted, or no one who cared enough to run a node. 

Three distinctions CfOC Fellows should carry: 

Public vs. permissioned. Public chains (Ethereum and its descendants) let anyone participate; they 
bring maximal neutrality and maximal exposure (like volatile fees, public data, regulatory ambiguity, 
and the cultural baggage of cryptocurrency). Permissioned chains (Hyperledger Fabric, R3 Corda, 
enterprise Besu) restrict participation to known, vetted organizations; they are effectively shared 
databases with cryptographic accountability. Essentially all serious enterprise supply-chain work is 
permissioned: private blockchains held a majority (roughly 54%) of enterprise market share in 2025. 
Any CTO-relevant design would be permissioned. 

Ledger vs. smart contract. A ledger records; a smart contract executes — code deployed on the 
chain that automatically performs actions (release a payment, transfer a token) when conditions are 
met. The incubator conversation gestured at the ledger use (recording custody); the seductive 
extension is the smart-contract use (automating the transaction itself, e.g., escrow released when 
an installation event is signed). The second is an order of magnitude harder, legally and technically, 
than the first. 

On-chain data vs. on-chain anchoring. Almost no real system puts business documents on a chain. 
The standard pattern is to keep the document (for us: the CTO file) wherever it lives today and write 
only a cryptographic hash — a short fingerprint — to the ledger. Anyone holding the file can 
recompute the hash and prove the file existed, unaltered, at the recorded time. This pattern matters 
enormously for us, because it means ledger-readiness can be designed into the CTO spec for the cost 
of one optional field, with no commitment to any chain, vendor, or consortium. 

4.2 The legal position (better than its reputation) 

Because the CTO spec's price_quote is consciously framed in UCC Article 2 terms, the legal question 
is: would a ledger-recorded CTO transaction hold up? The foundation is more settled than most people 
assume. The Uniform Electronic Transactions Act (UETA), adopted in 49 states, provides that a contract 
may not be denied legal effect solely because an electronic record was used in its formation, and it applies 



in full to sales and leases under UCC Articles 2 and 2A; the federal E-SIGN Act provides parallel coverage for 
interstate commerce. The Uniform Law Commission issued guidance in 2019 that UETA requires no 
amendment to accommodate blockchain records and smart contracts, and several states (Arizona's 
amended act is the well-known example) have gone further and explicitly recognized blockchain-secured 
signatures and records.  

At this point of maturity, a hash-anchored, ledger-witnessed CTO transaction is an electronic record like any 
other. The legal system is not the obstacle. (Nor, though, is it the accelerant — the same statutes mean a 
plain CTO file exchanged over email is already legally sufficient, which quietly undercuts one of blockchain's 
selling points for us.) 

4.3 The track record: what the graveyard teaches 

The cautionary canon is worth internalizing because our incubator contact will not volunteer it. TradeLens 
was discontinued, and that was the Maersk/IBM global shipping ledger, launched with more capital, more 
market power, and more genuine multi-party need than any construction effort will ever have. The academic 
post-mortems (including a 2025 case study applying Ostrom's commons theory) converge on non-technical 
causes: insufficient stakeholder engagement, unclear governance (competitors were asked to join a 
platform controlled by Maersk), and confidentiality concerns. The broader pilot literature echoes this: 
high-profile logistics blockchain pilots failed because they could not demonstrate clear value over 
conventional integration, and SMEs in particular struggle to align blockchain platforms with legacy systems. 
A frequently cited operational problem is immutability itself: once wrong data is written, it is wrong forever 
— the ledger guarantees the record but not the truth, a problem the literature calls the oracle problem or, 
plainly, garbage-in-garbage-forever. 

The field is not dead. The enterprise blockchain supply-chain market grew from roughly $3.3B (2025) toward 
$5.2B (2026), with packaged permissioned platforms dominating, and there are durable successes — 
Walmart's food-traceability deployment is the standard example, able to trace produce origin in seconds 
rather than days. The pattern in the successes is consistent: a powerful anchor participant compelled its 
existing supply chain to participate, on a permissioned platform, for a narrow use case (recall traceability), 
where the alternative was demonstrably slow. The pattern in the failures is equally consistent: 
consortium-building among peers, no compelled adoption, value unclear. A CTO marketplace today has 
neither an anchor with leverage nor peers to convene. That is the timing problem in one paragraph. 

4.4 Construction-specific blockchain activity 

There is an organized academic home for this topic: the Construction Blockchain Consortium (CBC), a 
nonprofit led by UCL's Department of Computer Science and the Bartlett, which runs research projects 
(notably on AEC financing and procurement, built on R3 Corda), hackathons producing open-source DLT 
tooling for construction contracts, a policy/compliance initiative, and a published ontology effort (DAECO) 
for distributed services in the built environment. CBC is an academic member of the Linux Foundation 
Hyperledger initiative and a contributor to R3 Corda; membership is tiered (students through enterprises) 
and processed through UCL. The research themes rhyme strikingly with the CTO chain-of-custody design: 
automated payments, automated dispute resolution, the convergence of BIM and DLT into a "responsibility 
chain". CBC is the obvious low-cost listening post, and a credible future research partner, on this side of the 
ledger question. 



5. Technology Primer B: the GS1 system, or barcodes++ 

5.1 The identifier layer 

GS1 is a nonprofit, member-funded standards organization that operates the world's dominant identification 
system for trade. It is federated into national Member Organizations in over 100 countries. Two million 
companies use it; by buildingSMART's count, GS1 standards touch on the order of six billion transactions a 
day. The system's keys, in the order the CfOC cares about them: 

GTIN (Global Trade Item Number). The product-type identifier, in 8/12/13/14-digit formats (the 
12-digit GTIN-12 is the familiar U.S. UPC). A company licenses a GS1 Company Prefix from its 
national GS1 organization and assigns GTINs under it; a check digit makes each number 
self-validating, and the federated prefix registry makes it globally unique. Crucially for us, a GTIN 
identifies a product type — "SurePods Bathroom Pod K010203, Towel Wall Door" — not a physical 
instance. 

SGTIN (Serialized GTIN). GTIN plus a serial number: this particular bathroom pod. This is the 
identifier class for instance-level chain of custody, and it is the one the CTO lifecycle hooks 
implicitly need. Precedent exists in our industry: a Norwegian openBIM/FM project (with Statsbygg 
and GS1 Norway) published a guide to using SGTIN as the unique asset identifier from production to 
end-of-life, encoded in RFID and data-matrix tags. And, candidly, the guide reported that parts of the 
building-products industry "were not ready" to supply GTINs, a useful sobriety check on adoption 
friction. 

GLN (Global Location Number). Identifies parties and places — a factory, a warehouse, a job site, a 
legal entity. The CTO Unified Party Schema's six custody roles map naturally onto GLNs. 

SSCC (Serial Shipping Container Code). Identifies a logistics unit — a pallet, a crate, a shipped 
module. Relevant the moment a CTO instance is on a truck. 

GS1 Digital Link. The modern syntax that expresses any of the above as a web URI (and as a QR 
code), so that scanning a product resolves to its data — manuals, certificates, provenance, 
anything. The U.S. retail ecosystem is currently executing "Sunrise 2027," the coordinated transition 
from 1D barcodes to these 2D codes. For a spec like ours that already references external 
resources by URL (the Model Geometry and Drafting Geometry layers), Digital Link is a natural 
citizen. 

Cost of entry, for calibration is friendly to small-manufacturer pricing. GS1 US licenses a single GTIN for $30 
with no renewal, and company prefixes are tiered by capacity with modest annual renewals. This is, by 
orders of magnitude, the cheapest standards ecosystem CfOC could ever join. 

5.2 The event layer: EPCIS 2.0 

The identifier keys answer "which thing?" The second GS1 layer, EPCIS (Electronic Product Code 
Information Services), answers "what happened to it?" — and this is where the CTO overlap becomes almost 
uncanny. EPCIS is an open GS1/ISO standard for capturing and sharing supply-chain event data across 
organizations. Each event records the five dimensions What (which identifiers — GTINs, SGTINs, SSCCs), 
When (timestamp), Where (GLNs), Why (a business step from a controlled vocabulary: shipping, receiving, 



installing, transforming, destroying), and, since version 2.0, How (sensor data). The companion Core 
Business Vocabulary (CBV) standardizes the business steps and dispositions. Event types include 
ObjectEvents, AggregationEvents (items packed into cases, cases onto pallets — or, for us, panels into 
assemblies), TransactionEvents (events explicitly tied to a business transfer of ownership, responsibility, or 
custody), and TransformationEvents. 

EPCIS 2.0, ratified in 2022, added a RESTful API and JSON/JSON-LD encodings, making it a modern web 
standard rather than a legacy XML one. Chain of custody is the canonical one: the implementation literature 
describes capturing custody and ownership transfers through ObjectEvents (shipping/receiving business 
steps) plus TransactionEvents, creating a time-stamped, audit-ready chain of custody at batch, lot, or serial 
granularity. 

These all align with CTO spec's fulfillment-time lifecycle hooks: shipping through placement and installation, 
each with timestamps and responsible parties. We independently designed a domain-specific subset of 
EPCIS. That is a validation, and an enormous opportunity: the CTO spec can keep its own schema while 
declaring a mapping to EPCIS events, instantly making CTO lifecycle data legible to every EPCIS-conformant 
ERP, logistics, and traceability system in the world, with no rip-and-replace. 

5.3 The construction program: we would not be the first ones through the door 

GS1's construction activity is real, organized, and accelerating: 

A GTIN Management Guideline for Construction Products exists at the global level, defining when 
GTINs must be assigned or changed for professional construction products — explicitly including 
one-of-a-kind, configured products, which is precisely the category a configured CTO assembly 
occupies. The existence of that clause means GS1 has already thought about our hardest 
identification question (when is a configured pod a "new product"?) and published rules for it. 

A formal MOU between GS1 and buildingSMART International (2018) coordinates standards work 
between GS1's Construction Steering Committee and bSI's Product Room, aimed at harmonizing 
product-instance identification and product-data exchange; GS1 is listed among bSI's standing 
partners, and joint IFC/bSDD/GS1 integration work continues to be presented publicly. For CfOC, 
this is the template document: a neutral standards body MOU with a construction-domain standards 
body — exactly the instrument we would seek. 

National momentum: Sweden's construction industry made an industry-wide decision to require 
GTINs as the common identifier for all construction products. The UK's GS1 construction user group 
is pushing GTIN adoption as the backbone of the Building Safety Act 2022's "golden thread" of 
product data, with live distributor pilots (CCF with Kingspan and Berkeley Group) doing batch-level 
traceability. GS1 UK and NBS announced a partnership (2025) putting GTINs into NBS Source, the 
specification platform, with major manufacturers as early adopters. 

Regulatory pull: the EU's revised Construction Products Regulation — Regulation (EU) 2024/3110, in 
force January 2025, applying from January 2026 — embeds a construction Digital Product Passport 
integrated with an EU construction-products database, with delegated acts expected from mid-2026 
and phased enforcement from roughly 2027; GS1 member organizations are positioning GTIN and 
Digital Link as the identification backbone for DPPs, and the EPCIS literature explicitly frames event 
data as the substrate DPPs require. U.S. modular manufacturers with any export or 



multinational-supplier ambitions will feel this gravity; a CTO spec already carrying GS1 identifiers 
would arrive DPP-shaped. 

5.4 The convergence: GS1 is already walking toward the ledger 

This detail justifies this whole memo: GS1 has an active workstream on W3C Verifiable Credentials and 
Decentralized Identifiers — a 2022 whitepaper on verifiable credentials, EPCIS, and end-to-end traceability; a 
February 2025 technical-landscape update; published JSON-LD credential contexts for products, parties, 
and licenses; and open-source verifier tooling from GS1 US (currently supporting did:web and did:key 
methods). The architectural meaning, in plain terms: GS1 is re-expressing its identifier licenses as 
cryptographically verifiable credentials, so that "this GTIN really belongs to this company" can be proven 
machine-to-machine. This happens with or without a blockchain underneath. This is the respectable, 
standards-track version of what the incubator was selling. It means the GS1 path and the ledger path are not 
forks; they are the same road, and GS1 is further along it, with better governance. 

​
6. Opportunity analysis: blockchain × CTO 

6.1 The case “for” 

The conceptual fit is real. The CTO file is consciously a chain-of-custody instrument among parties who 
may have no prior relationship — a designer in one state, a pod manufacturer in another, a shipper, an 
installer, six insured roles. That is the textbook precondition for a shared ledger. The incubator rep was not 
wrong to hear the rhyme. 

Tamper-evidence has genuine value in our domain. Construction disputes are endemic, and the CTO's legal 
mateline documentation and timestamped handoffs are exactly the records that get contested. A 
hash-anchored CTO file gives every party an independent proof that the file (and each amendment) existed 
in a specific form at a specific time — cheap, neutral, and useful in litigation regardless of whether anyone 
"believes in blockchain." 

Smart contracts rhyme with our UCC framing. Because price_quote is already structured as an Article 
2 offer, a future where acceptance, milestone payments, and insurance attachments execute automatically 
against signed lifecycle events is conceptually a short hop — and UETA/E-SIGN already validate the 
electronic-record substrate. No legal rewiring is required to start. 

There is fundable energy here. Incubators, web3-adjacent funds, and innovation-grant programs actively 
look for "real economy" blockchain stories, and "tamper-evident chain of custody for factory-built housing" 
is a better story than 95% of what they see. An incubator relationship could carry sponsorship, engineering 
hours, or demo-day visibility that costs CfOC little. 

An organized academic partner exists. The Construction Blockchain Consortium gives us a credentialed, 
UCL-anchored venue to engage the topic as researchers — papers, hackathons, working groups — without 
making a technology bet. Engagement through CBC is reputationally safe in a way that engagement through 
a startup incubator is not. 

6.2 The case “against” 



The network does not exist. A ledger's value is a function of mutually distrusting writers. We have one 
writer. Until at least two unaffiliated organizations are exchanging CTO files commercially, a blockchain 
deployment is a demo — and demos of trust infrastructure are uniquely unconvincing, because trust 
infrastructure is only interesting under adversarial, multi-party load. 

The graveyard is governance-shaped, and we'd be walking into the same trap. TradeLens failed with 
Maersk's market power behind it because peers wouldn't join a platform one party controlled and 
governance was unclear. CfOC convening a CTO ledger consortium in 2026 would face the identical 
structure with none of the leverage — and with LBS's commercial position creating exactly the 
perceived-control problem (the founder's company as reference implementer and ledger convener) that 
killed better-funded efforts. Our existing conflict-of-interest surface (the LBS/CfOC/ABOCE triangle, already 
flagged in our funding work) gets strictly worse here. 

Opportunity cost lands on our scarcest resource. A credible permissioned-ledger pilot is months of 
engineering and partner wrangling. Those are the same hours needed for CTO v0.3, the configurator, 1230, 
and the four-lane funding push. The blockchain literature's recurring failure mode — pilots that couldn't 
demonstrate value over conventional integration — is a warning written specifically for organizations at our 
stage. 

Reputational asymmetry. In 2026, "blockchain" in an academic center's branding draws skepticism from 
precisely the audiences we court — federal program officers, foundation boards, university administration, 
and the sober end of industry. The upside audience (crypto-adjacent capital) is volatile. The asymmetry is 
unfavorable now; it inverts only when we can show a working multi-party marketplace that needs neutral 
trust. 

The trust problem may already be solved more cheaply. UETA/E-SIGN make a plain CTO file legally 
sufficient; GS1's verifiable-credentials track supplies cryptographic verifiability of identity claims; and a 
simple published hash registry (even a CfOC-hosted one) delivers most of the tamper-evidence value with 
none of the consortium overhead. Blockchain must beat those alternatives, not paper. 

6.3 Partner landscape (blockchain) 

Partner 
class 

Named candidates What they bring What they'd want Caution 

Academic 
consortium 

Construction 
Blockchain 
Consortium 
(UCL-led) 

Research legitimacy, 
Hyperledger/Corda expertise, 
AEC procurement projects, 
ontology work (DAECO) 

Membership fee, 
participation, 
co-authorship 

Low risk; 
UK-centric; 
slow clock 

Enterprise 
DLT 
platforms 

Hyperledger/LF 
Decentralized Trust 
ecosystem, R3 
(Corda) 

Mature permissioned tooling, 
enterprise credibility 

A showcase use 
case 

They need us 
more than we 
need them — 
wait for 
leverage 



The Boston 
incubator 

(Unnamed; the 
Startup Boston 
contact) 

Energy, startup network, 
possible 
sponsorship/engineering 

A flagship 
"real-world" story, 
likely some 
exclusivity or 
equity-adjacent 
claim on tooling 

Exclusivity or 
token-economi
cs asks would 
conflict with 
our 
open-standard 
ethos; vet hard 

Public-chain 
foundations 

Ethereum-ecosyste
m grant programs 

Grant money for public-goods 
infrastructure 

Public-chain 
deployment 

Brand risk 
currently 
exceeds grant 
value for us 

6.4 Timing: what early effort buys and costs 

Buys: first-mover narrative in "trusted CTO transactions"; a warm incubator channel; early learning before 
competitors (none visible) move. Costs: engineering and convening hours we don't have; COI exposure; 
brand risk with core funders; and — the decisive point — nothing built now would be load-bearing, because 
there is no load. The cheap hedge is to make the spec ledger-ready (one optional content_hash / 
anchoring field, a signing convention) and stop. That preserves ~90% of the option value for ~2% of the 
cost. 

​
7. Opportunity analysis: GS1 × CTO 

7.1 The case “for” 

It solves a problem the spec has today, pre-marketplace. Unlike a ledger, identifiers don't need a network of 
counterparties to be useful. The moment LBS assigns GTINs to pod and panel product types, SGTINs to 
manufactured instances, and GLNs to parties and facilities, the CTO product_source, instance records, 
and Unified Party Schema gain globally unique, collision-proof, externally resolvable keys — useful in our 
own configurator, our own Supabase, our own factory paperwork, with zero counterparties required. Value 
accrues at n=1. 

The mapping is almost embarrassingly clean. Product type → GTIN. Manufactured instance → SGTIN. 
Party/facility → GLN. Shipped module → SSCC. Lifecycle hook → EPCIS event (CBV business steps: 
shipping, receiving, installing). Geometry-by-URL → GS1 Digital Link URIs. Every load-bearing noun in the 
CTO transaction layer has a GS1 key class waiting for it, and every lifecycle verb has a CBV term. The 
integration is declarative — adding optional identifier fields and publishing a mapping table — not 
architectural surgery. 

It rides three regulatory and industry tailwinds at once. The EU CPR's Digital Product Passport (delegated 
acts from mid-2026, enforcement phasing from ~2027), the UK golden thread, and the U.S. Sunrise 2027 
2D-barcode transition all push the built-product world toward exactly this identifier stack. A CTO spec that is 
GS1-native is automatically DPP-shaped — a sentence worth real money in European and multinational 
conversations. 



It strengthens the Dassault, Autodesk, etc. conversations. The suggestion came from one of these 
multinational organizations, and both the named companies have a industrialized-construction unit already 
supporting 1220. GS1's MOU with buildingSMART (ahem: where Autodesk has sat since IFC's founding) 
means a CfOC–GS1 alignment places the CTO spec inside the same harmonization tent that Autodesk 
already inhabits.. 

Ethos and structure match. Nonprofit, member-governed, open, federated, vendor-neutral — GS1 is 
institutionally the same species as CfOC. An MOU or working-group seat costs little, compromises nothing, 
and the bSI precedent shows GS1 signs exactly such instruments with construction-standards bodies. There 
is even a plausible flagship joint artifact: a GTIN/EPCIS application guideline for volumetric modular and 
panelized products — which does not yet exist anywhere, and which CfOC is unusually qualified to co-author. 

It is cheap. Single GTINs at $30; small company prefixes at small-manufacturer pricing with modest 
renewals; guidelines free; the construction steering-committee world reachable through ordinary 
membership. The entire first year of a GS1 strategy costs less than one conference trip. 

7.2 The case “against” 

GTIN models products, not designs. GS1's world is physical trade items. The CTO's upstream life — 
templates, configurations-in-progress, declares_interface opacity, entourage — has no GS1 
analogue, and we should not contort the spec to pretend otherwise. GS1 keys belong at the productization 
boundary (when a configuration becomes an orderable product) and downstream; the design layer stays 
ours. The "one-of-a-kind configured products" guideline helps at the boundary but doesn't govern design 
space. 

Configured-product identity is genuinely hard, and GS1's rules add obligations. GTIN management rules 
dictate when a change forces a new GTIN. A configurator that emits near-infinite variants collides with a 
numbering system built for SKUs. Workable patterns exist (GTIN per base model + serialized instance data 
carrying configuration; or GTIN per order via the configured-products provisions), but this is a real research 
question — arguably the research question of the integration, and a publishable one. 

U.S. construction adoption lags Europe badly. Sweden mandates, the UK pilots, the EU regulates — and the 
U.S. construction GS1 story is largely aspirational. The Norwegian project's admission that suppliers simply 
didn't have GTINs is the realistic near-term U.S. condition. We would be early here, which is the opportunity 
and the burden: fewer rails to plug into, more evangelism required. 

Standards-body clocks are slow. GS1 work groups, like all consortium processes, move in quarters and 
years. If we need a fast, visible win, GS1 process is not where it comes from — though unilateral adoption of 
GS1 keys in our own spec requires no one's permission and is fast. 

It does not, by itself, create trust. GS1 answers identity, not integrity. A GTIN doesn't prove a file wasn't 
altered or a quote was honored. The transaction-trust questions the incubator raised remain open under a 
pure GS1 strategy — answered today by contract law, tomorrow possibly by GS1's own verifiable-credentials 
track or a ledger. We should be precise about this internally so we don't oversell. 

7.3 Partner landscape (GS1) 



Partner 
class 

Named candidates What they bring What they'd want Caution 

Standards 
body 

GS1 US; GS1 
Global Office 
construction 
program 

Identifier licenses, 
construction guidelines, 
steering-committee 
access, MOU precedent 
(bSI) 

Member adoption 
stories; a new 
sector beachhead 
(offsite/modular) — 
we are a gift to their 
construction 
program 

Slow formal 
processes; 
engage 
unilaterally first, 
formally second 

BIM 
standards 

buildingSMART 
International 
(Product Room) 

The existing GS1 MOU 
tent; IFC/bSDD mapping 
expertise 

Harmonization, not 
competition, from 
the CTO spec 

Must position 
CTO as 
complementary to 
IFC, never rival 

Software Autodesk 
(industrialized 
construction); 
NBS/Hubexo orbit 

Distribution, credibility, 
the original suggestion; 
NBS shows the 
spec-platform 
integration pattern 

A concrete answer 
to "what do we get" 
— this is one 

Keep GS1 
alignment 
vendor-neutral; 
Autodesk benefits 
but cannot own it 

Industry MBI members; LBS 
as reference 
implementer; a 
willing modular 
manufacturer or 
two 

Real GTIN/SGTIN/EPCIS 
pilots on real pods 

Low-cost 
differentiation 
("scan the pod, see 
its passport") 

LBS-as-pilot 
triggers the usual 
COI hygiene; pair 
with a non-LBS 
manufacturer fast 

Regulatory-a
djacent 

ICC (existing 
1220/1230 
relationship); EU 
DPP solution 
ecosystem 

Code-world legitimacy; 
DPP positioning 

Content for the 
golden-thread/DPP 
conversation 

None serious 

7.4 Timing: what early effort buys and costs 

Buys: collision-proof identity in the spec while it is still cheap to add (v0.3 is the moment — retrofitting 
identifiers after files proliferate is the expensive path); a concrete, fundable joint-work agenda with GS1 and 
a fresh hook for a company like Dassault or Autodesk; DPP-shaped positioning years before U.S. peers; and 
a publishable research question (configured-product GTIN management for offsite construction) squarely in 
CfOC's lane. Costs: a few hundred dollars, a few weeks of spec drafting, and the evangelism burden of being 
early in a lagging U.S. market. The asymmetry is stark. The only real argument for delay — "U.S. adoption is 
thin" — is also the argument for moving: standards beachheads go to whoever writes the application 
guideline first. 



​
8. The hybrid path. How equencing resolves the choice 

The two opportunities are not rivals; they are layers. Identity (GS1) is the precondition for any meaningful 
ledger anyway — a blockchain full of locally minted IDs is a tamper-proof record of ambiguity. The world's 
serious traceability architecture has already settled this stack: GS1 identifiers name the things, EPCIS 
events describe what happened, and cryptographic layers (verifiable credentials now, ledger anchoring 
where warranted) prove who said so. GS1's own VC/DID workstream is that convergence happening inside 
the standards body itself. 

So the sequence writes itself: 

Now (v0.3 horizon): adopt GS1 key fields; map lifecycle hooks to EPCIS/CBV; add one optional 
content_hash/signature convention that makes any CTO file anchorable and verifiable. Total 
spec surface: a handful of optional fields and one published mapping document. 

When the marketplace exists (two-plus unaffiliated transacting parties): revisit trust infrastructure 
with real adversarial requirements in hand — possibly GS1 verifiable credentials, possibly a 
permissioned anchor ledger, possibly the boring hash registry. Decide then, with partners who have 
skin in the game, under governance designed to avoid the TradeLens trap (CfOC as neutral convener 
is actually a good future ledger steward — but only once there is something to steward). 

This is also the right diplomatic posture for the incubator: not "no," but "the CTO spec is being made 
ledger-ready now; the ledger conversation becomes real when the marketplace has multiple parties — here 
is the trigger condition, stay close." That answer is honest, keeps the channel warm, and reads as discipline 
rather than disinterest. 

 



9. Report cards 

Ten categories, scored 1–10 (10 = most favorable to CfOC acting in 2026). For "downside risk," 10 means 
low risk. Scores reflect the opportunity as available to CfOC this year, not the technology's abstract ceiling. 

9.1 Opportunity A — Blockchain / distributed-ledger integration 

# Category Score Rationale 

1 Technology 
robustness & 
maturity 

5 Permissioned DLT platforms (Fabric, Corda, Besu) are 
production-grade, but the ecosystem churns, several flagship 
deployments have died, and the surviving market is consolidating 
around packaged platforms. The tech works; the footing shifts. 

2 Architectural fit 
with the CTO spec 

6 The chain-of-custody and UCC-offer framing rhyme genuinely with 
ledger semantics — but a ledger presumes multiple writers, and the 
spec's world currently has one. Strong fit with the spec's future, 
weak fit with its present. 

3 Ease of technical 
integration 

3 A credible permissioned pilot means node hosting, key 
management, party onboarding, and consensus governance — 
months of engineering before the first useful artifact. 
Hash-anchoring alone scores 9, but that's the hybrid, not the 
opportunity as pitched. 

4 Cost to pilot 4 Platform licenses are avoidable (open source) but engineering, 
integration, and convening costs are not; the literature is unanimous 
that pilot costs routinely exceed demonstrated value. 

5 Partner-ecosystem 
organization 

4 One organized academic consortium (CBC, UCL-led) and a 
fragmented vendor field; no anchor participant with leverage over a 
CTO supply chain exists or can exist yet. 

6 Fundraising 
leverage 

6 Real energy in incubator/innovation-grant channels and a good 
story to tell — but volatile capital, possible strings (exclusivity, 
tokens), and negative signaling to federal/foundation funders 
partially cancel it. 

7 Regulatory & policy 
tailwind 

5 UETA/E-SIGN remove legal barriers and a few states actively 
welcome blockchain records — but no regulation pulls construction 
toward ledgers the way the CPR pulls toward product passports. 
Neutral wind. 

8 Mission & ethos 
alignment 

5 Open-source permissioned DLT can be run neutrally, and a future 
CfOC-stewarded anchor ledger is mission-coherent — but 2026 
blockchain branding, incubator exclusivity asks, and the LBS COI 
surface all chafe against the open-neutral identity. 



9 Time-to-demonstra
ble-value 

3 Nothing built now bears load, because there is no multi-party load; 
the first honest demonstration waits on the marketplace itself. 

10 Downside risk (10 = 
low) 

4 Sunk engineering, governance entanglement, reputational drag with 
core funders, and the well-documented consortium failure mode. 
The hedge (ledger-ready fields) avoids nearly all of it — by not 
pursuing the opportunity yet. 

 Total 45/100  

9.2 Opportunity B — GS1 / GTIN-EPCIS integration 

# Category Score Rationale 

1 Technology 
robustness & 
maturity 

10 Fifty years old, two million member companies, billions of daily 
transactions, ISO-backed, with a modern web-native layer (Digital 
Link, EPCIS 2.0 with JSON-LD/REST) ratified and in production. As 
robust as standards infrastructure gets. 

2 Architectural fit 
with the CTO spec 

9 Near one-to-one mapping: GTIN↔product_source, SGTIN↔instance, 
GLN↔party schema, SSCC↔shipped module, EPCIS/CBV↔lifecycle 
hooks, Digital Link↔URL-referenced resources. Docked a point 
because GS1 has no concept for the upstream design/template layer 
— correctly out of scope, but a boundary to manage. 

3 Ease of technical 
integration 

8 Declarative adoption: optional identifier fields plus a published EPCIS 
mapping; no architecture changes, no counterparties required, 
unilateral and fast. The hard 20% is configured-product GTIN 
management — a research question, not a blocker. 

4 Cost to pilot 9 GS1 US entry pricing is small-manufacturer scale ($30 single GTINs; 
modest prefix renewals); guidelines are free; an LBS-side pilot needs 
label printers and spec edits, not infrastructure. 

5 Partner-ecosyste
m organization 

9 A single, well-governed global body with a dedicated construction 
program, a standing MOU with buildingSMART, national construction 
user groups, live distributor/manufacturer pilots, and a spec-platform 
partnership (NBS) demonstrating the integration pattern. Docked one 
point for thin U.S. construction adoption. 

6 Fundraising 
leverage 

7 Less sizzle than blockchain but better-aligned money: it concretely 
answers a software company’s "what do we get," fits 
sponsored-research and consortium-dues lanes, and DPP positioning 
opens European and sustainability-funder doors. Few strings. 



7 Regulatory & 
policy tailwind 

9 EU CPR 2024/3110 DPP (delegated acts mid-2026, phasing ~2027), 
UK Building Safety Act golden thread, Swedish industry mandate, 
U.S. Sunrise 2027 — multiple jurisdictions independently pushing 
toward this exact identifier stack. 

8 Mission & ethos 
alignment 

10 Nonprofit, neutral, federated, open, member-governed standards 
body partnering with same; the bSI MOU is the literal template. No 
COI aggravation; arguably COI-relieving, since GS1 keys are 
vendor-neutral by construction. 

9 Time-to-demonstr
able-value 

8 A scannable SGTIN on a real LBS pod resolving via Digital Link to its 
CTO-derived data is achievable within a spec cycle — a photogenic, 
funder-legible demo. Formal GS1 work-group outputs are slower, 
hence not a 10. 

10 Downside risk (10 
= low) 

9 Worst case: a few hundred dollars and some optional spec fields 
nobody uses. No reputational exposure; identifiers don't fail publicly. 
Residual risk is only the opportunity cost of the evangelism hours. 

 Total 86/100  

9.3 Reading the cards 

The 41-point spread is driven less by technology quality than by timing fit: GS1 creates value at n=1 (today's 
reality) while a ledger creates value only at n≥2 mutually distrusting parties (a future we are still building). 
Where blockchain scores respectably (fundraising energy, conceptual fit), GS1 matches or beats it anyway; 
where blockchain scores poorly, the causes are structural and will only resolve when the marketplace exists 
— at which point the ledger opportunity should be re-scored, likely much higher, and we will be better 
positioned to seize it for having adopted GS1 identifiers first. 

 



10. Recommendation and proposed actions 

Adopt GS1 now; make the spec ledger-ready; defer the ledger partnership with a stated trigger. Concretely, 
for CfOC Fellows' discussion: 

1.​ Spec work (CTO v0.3 cycle). Add optional fields for gtin, sgtin (instance), gln (per 
party-schema role), and sscc (logistics), plus acceptance of GS1 Digital Link URIs anywhere the 
spec references resources by URL. Draft a short normative appendix mapping the fulfillment-time 
lifecycle hooks to EPCIS 2.0 event types and CBV business steps. 

2.​ Ledger-readiness (same cycle, one field). Add an optional content_hash (and a recommended 
signing convention) so any CTO file and amendment chain is anchorable on any registry or ledger, 
ever, without further spec change. This is the entire blockchain commitment for 2026. 

3.​ Membership. License GS1 US membership through LBS (the entity that manufactures actual trade 
items) and assign first GTINs/SGTINs to the K01 pod family and the 1230 wall-panel line as the pilot 
corpus. Budget: trivial. Pair with one non-LBS manufacturer as soon as practicable for COI hygiene. 

4.​ Research agenda. Stand up "GTIN management for configured offsite products" as a CfOC research 
question — the collision between configurator-scale variant spaces and GS1's new-product rules is 
unsolved, publishable, and exactly our jurisdiction. Target: a CfOC application guideline that could 
graduate into formal GS1/bSI work. 

5.​ Partner motions. (a) Approach GS1 US's construction/industry team with the offsite-sector 
beachhead story and the bSI MOU as the model instrument. (b) Brief the CfOC’s multi-national 
software contacts: fold into the corporate-strategic funding lane. (c) Reply to the incubator with the 
ledger-ready posture and the explicit trigger ("when two unaffiliated parties transact CTO files, we 
convene the trust-infrastructure conversation, and you're invited"). (d) Take a low-tier CBC 
membership or assign one Fellow as observer. 

6.​ External brief (deferred, per the ED). Once the Fellows endorse a direction, prepare the short 
external whitepaper for industry audiences, suitable for posting alongside the CTO whitepaper. 

The strategic summary for the skeptical reader: we were asked, in one week, whether the CTO transaction 
layer should borrow trust from a ledger or identity from GS1. The answer is that it should borrow identity 
now — cheaply, unilaterally, with regulatory wind at its back and our most important corporate prospect 
already nodding — and architect for trust later, on rails the identity layer will have laid. Being early to GS1 in 
U.S. offsite construction costs almost nothing and may be worth a great deal; being early to blockchain 
costs a great deal and, until the marketplace exists, is worth almost nothing. 

 

 



Appendix A. Glossary 

∙​ CBV — Core Business Vocabulary; GS1's controlled vocabulary of business steps (ship, receive, 
install…) used inside EPCIS events. 

∙​ DID — Decentralized Identifier; a W3C identifier standard resolvable without a central registry. 
∙​ Digital Link — GS1 syntax expressing identifiers as web URIs/QR codes that resolve to product data.  
∙​ DLT — Distributed Ledger Technology; the genus of which blockchain is the famous species. 
∙​ DPP — Digital Product Passport; the EU's mandated per-product digital record under ESPR/CPR. 
∙​ EPCIS — Electronic Product Code Information Services; GS1/ISO standard for sharing supply-chain 

event data (v2.0: JSON-LD, REST). 
∙​ GLN — Global Location Number; GS1 key for parties and places.  
∙​ GTIN — Global Trade Item Number; GS1 key for product types (8/12/13/14-digit). 
∙​ Permissioned ledger — a blockchain restricted to known, vetted participants. 
∙​ SGTIN — Serialized GTIN; GTIN plus serial number, identifying one physical instance. 
∙​ Smart contract — code on a ledger that executes automatically when conditions are met. 
∙​ SSCC — Serial Shipping Container Code; GS1 key for logistics units. 
∙​ UETA / E-SIGN — U.S. state/federal acts giving electronic records and signatures legal effect, 

including UCC Article 2 sales. 
∙​ VC — Verifiable Credential; W3C standard for cryptographically provable claims. 

 



Appendix B. Selected sources consulted 

●​ GS1 UK construction program and Building Safety Act "golden thread": 
gs1uk.org/industries/construction 

●​ CCF/Kingspan/Berkeley batch-traceability pilot: 
gs1uk.org/insights/news/CCF-product-traceability-initiative-underpins-the-golden-thread 

●​ GTIN Management Guideline for Construction Products (incl. one-of-a-kind configured products): 
gs1.org/standards/gtin-management-guideline-construction-products/current-standard 

●​ GS1 Sweden construction GTIN decision: gs1.se/en/your-industry/construction/ 
●​ buildingSMART–GS1 MOU (2018): 

gs1.org/docs/technical_industries/Construction/buildingSMART%20-%20GS1%20MOU%20-%20201
8.pdf; bSI partners page: buildingsmart.org/community/partners/ 

●​ NBS–GS1 UK GTIN partnership: pbctoday.co.uk (Aug 2025) 
●​ EPCIS 2.0 standard and implementation guidance: gs1.org/standards/epcis; 

ref.gs1.org/guidelines/epcis-cbv/ 
●​ GS1 verifiable-credentials artifacts and whitepapers: ref.gs1.org/gs1/vc/; GS1 US verifier tooling: 

github.com/gs1us-technology/vc-verifier-core 
●​ EU Construction Products Regulation (EU) 2024/3110: eur-lex.europa.eu/eli/reg/2024/3110/oj/eng; 

DPP timelines: oneclicklca.com, ecochain.com analyses 
●​ GS1 US pricing structures: store.gs1us.org; barcode-us.com 
●​ TradeLens failure analysis (commons-theory case study): Frontiers in Blockchain, 2025 (doi 

10.3389/fbloc.2025.1503595) 
●​ Enterprise blockchain supply-chain market state: blockchain-council.org (2026); Springer 

Management Review Quarterly (2025); Frontiers in Sustainability (2025) 
●​ Construction Blockchain Consortium: constructionblockchain.org (about, projects, membership) 
●​ Smart-contract enforceability: Cardozo Blockchain Project Report No. 2; Skadden, Legal Issues 

Surrounding the Use of Smart Contracts (2019); UETA text and ULC guidance 

 



Jason’s Note: Prepared with research current as of June 12, 2026. Scores in §9 are the author's structured 
judgment, offered to be argued with — that is what the CfOC’s Fellows are for! 
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