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Abstract 

As intelligent systems become available across diverse fields and along a varying 
continuum of existence, traditional business models rooted in human expertise, labor, and 
skill are being challenged. This gap must be addressed in a way that is socio-economically 
sustainable. Doing so requires a systemic shift in how we treat human labor, skill, and 
expertise — rewiring business processes to capitalize on the intelligence layer while 
accounting for the economic realities of existing societal structures. By discretizing the 
functional space of business processes, stakeholders, and resources, we can identify both 
the indivisible units and the variables of the continuum. Against that background, 
appropriate intelligence frameworks and tools can be employed. On the artificial 
intelligence side, the options are plentiful: neural operators, transformers, large language 
and reasoning models, stable diffusion, and reinforcement learning, among others. Given 
the dimensionality of a particular business problem, the corresponding technique can be 
selected through dynamic system modelling, where the aim is to reach a global minimum 
or maximum. For such business modelling and process flow to take hold, a conducive 
organizational design is a necessary precondition — and that, in turn, depends on a 
supportive socio-economic and political system. This gives a glimpse of the non-linearity 
and the level of complexity involved in approximating business models.  

 

Functional Domain Discretization 

The discretization of a business domain's functional aspect is the precondition for its 
institutionalization. To discretize is to individuate: to decompose a continuous field of 
organizational activity into discrete, nameable functions with defined boundaries, inputs, 
outputs, and ownership. Until that decomposition exists, the domain cannot be measured, 
delegated, audited, or automated — a regime can only govern what has first been 



  
 

   
 

individuated. Institutionalization is therefore not imposed on a domain from outside; it is 
the consequence of having carved the domain into units that admit rules. 

Every enterprise, irrespective of sector, instantiates the same invariant: it acquires inputs, 
subjects them to transformation under constraint, and emits outputs as goods or services. 
Profitability is a property of the transformation efficiency relative to the value the market 
assigns its output, not of the structure itself. This invariance is what makes cross-domain 
formalization possible — the same functional skeleton underlies a retail supply chain, a 
clinical pathway, and a vehicle software release train, and differs only in the semantics of 
its artifacts and the tolerances of its constraints. 

Intelligence — understood here as inference applied to the operational state of the 
enterprise — is not uniformly applicable across this skeleton. It attaches at specific loci, 
each characterized by a decision made under uncertainty, an observable state on which 
that decision depends, and a feedback signal by which the decision can be evaluated. Five 
such loci recur across domains. 

 

The five loci of applied intelligence 

1. Artifact transformation. Changes in the form or function of a knowledge or business 
artifact. Every enterprise maintains representational objects — specifications, contracts, 
bills of material, records, models — that undergo state transitions as work proceeds. 
Intelligence applies where the transition is non-trivial: where form must be translated 
across representations without loss, where function must be inferred rather than declared, 
or where the validity of a transition depends on context not encoded in the artifact itself. 
The governing question is one of semantic preservation under transformation. 

2. Process orchestration. The sequencing and coordination of workflows associated with 
the movement of goods and services. Orchestration is a scheduling and allocation 
problem under contention, dependency, and partial observability. Intelligence applies to 
the selection of execution paths, the anticipation of contention before it materializes, and 
the reconciliation of divergence between the modeled process and the executed one. The 
governing question is the gap between intended and actual flow. 

3. Value capture. The recording of value transfer across the supply chain and across 
multiple channels. Value transfer is the economic shadow of physical and informational 
movement, and the two routinely desynchronize: goods move without settlement, 
settlement occurs without corresponding movement, and multi-channel operation 



  
 

   
 

multiplies the reconciliation surface. Intelligence applies to attribution, to the detection of 
desynchronization, and to the resolution of channel-level accounting conflicts. The 
governing question is the fidelity of the economic record to the operational reality. 

4. Assurance and auditability. The verification of value flows and business transactions 
after the fact. Audit is the enterprise's reflexive faculty: the capacity to reconstruct what 
occurred and demonstrate that it conformed to constraint. Intelligence applies to anomaly 
detection, to the inference of control failure from patterns too diffuse for rule-based 
detection, and to the maintenance of evidentiary chains sufficient for external scrutiny. The 
governing question is whether the enterprise can produce a defensible account of itself. 

5. Lifecycle traceability. The tracking of a product from concept and design through 
manufacture, distribution, and service. Lifecycle traceability is the longest-horizon locus, 
and the only one in which consequences routinely outlive the decisions that produced 
them: a design choice surfaces as a field failure years later, across organizational 
boundaries and data custodians. Intelligence applies to the maintenance of causal linkage 
across that horizon and to the propagation of downstream evidence back into upstream 
decision-making. The governing question is whether the causal chain survives the passage 
of time and the handover of custody. 

Why these five and not others 

The set is not arbitrary. Each locus corresponds to a distinct relation between the physical 
and the representational: transformation of the representation (1), coordination of the 
physical by the representational (2), correspondence between physical movement and 
economic claim (3), retrospective verification of that correspondence (4), and persistence 
of the correspondence across time (5). Taken together, they span the ways in which a 
digital artifact can stand in for a physical one — which is the substantive content of the 
claim that digital artifacts exist to track the knowledge management of physical artifacts. 

A useful diagnostic follows from this. For any proposed application of intelligence within an 
enterprise, three properties must be identifiable: the observable state, the decision that 
depends on it, and the signal by which the decision quality is later established. Where the 
third is absent, what is being built is not an intelligent system but an unfalsifiable one — it 
will produce outputs that cannot be evaluated, and will therefore drift without detection. 
This is the principal failure mode in practice, and it is a design failure rather than a 
modeling one. 

 



  
 

   
 

From Systems of Record to Systems of Inference 

The foundational purpose of a digital artifact is representational: it exists to sustain the 
knowledge management of a physical or economic artifact whose state cannot otherwise 
be observed, transferred, or reasoned at organizational scale. The digital object is not the 
thing itself but a durable proxy for it — a commitment that some stated fact about the 
world holds, maintained under conditions where direct inspection is infeasible. Every 
enterprise information system is, at the bottom, an apparatus for producing and defending 
such commitments. 

Two successive architectural regimes have been built on this premise, and they differ not 
in purpose but in where knowledge resides and what form of computation is applied to it. 

 

The first regime: explicit memory and rule-based computation 

In the initial generation of enterprise software — Software 1.0, in Karpathy's sense of 
behavior specified directly by human-authored logic — the digital artifact is held in explicit 
memory. Knowledge is inscribed in schemas, tables, documents, and identifiers, 
addressed by location, and retrieved by exact match. Its semantics are extrinsic: the 
meaning of a field resides in documentation, in institutional convention, and in the 
practitioners who maintain it, not in the representation itself. 

Computation over this memory is rule-based. Behavior is expressed as explicit 
conditionals authored in advance, and the system competence is coextensive with the 
enumeration of cases its authors anticipated. This regime has three properties worth 
stating precisely, because they explain both its longevity and its ceiling: 

Determinism. Given identical inputs and state, the output is invariant. This makes the 
system auditable and its failures reproducible. 

Transparent provenance. Every output traces a specific authored rule, so responsibility for 
behavior is assignable. 

Combinatorial brittleness. Competence degrades discontinuously at the boundary of the 
enumerated case set. Extension requires authorship, and maintenance cost grows super 
linearly as rules interact. 



  
 

   
 

The regime's characteristic artifact is the system of record: an authoritative store whose 
function is custody of state rather than reasoning over it. Inference, in this architecture, is 
external to the system and resident in its operators. 

The second regime: representational memory and higher-order computation 

In the emerging generation, both terms change. Records cease to be exclusively 
externalized in explicit storage and are additionally internalized — encoded as ontologies, 
in which entities, relations, and constraints are declared formally, and as representational 
memory, in which the same content is held as learned distributed representations 
supporting similarity, analogy, and generalization. The distinction from the first regime is 
that semantics become at least partly intrinsic to the representation: relations are 
available to the machine rather than only to its operators, and retrieval becomes 
approximate and semantic rather than exact and locational. 

These two forms of internalization are complementary rather than competing, and the 
distinction matters for design. Ontologies supply explicit, checkable, symbolically 
manipulable structure — they support constraint enforcement and formal derivation, and 
their commitments can be verified. Learned representations of supply coverage and 
graceful behavior on inputs never specified in advance, at the cost of verifiability. Systems 
that adopt only the second inherit its unverifiability across their entire operating surface. 
The defensible architecture retains ontological structure precisely where correctness must 
be demonstrable and admits learned representation where coverage matters more than 
proof. 

Correspondingly, rule-based computation is displaced by higher-order systems whose 
operating conditions are stated generally rather than enumerated case by case. Seven 
such conditions recur, and they form a closed cycle rather than a list: 



  
 

   
 

 

The cycle closes feedback, and this is the load-bearing element of the architecture. 
Assessment through action can each be implemented without feedback, and systems 
frequently are; the result is an apparatus that emits judgements, recommendations, and 
actions whose quality is never established. Such a system does not fail visibly — it drifts. 
The first regime's brittleness was at least legible, announcing itself as an unhandled case. 
The second regime substitutes a subtle failure mode in which competence degrades 
continuously and silently as the world diverges from the training distribution. Feedback 
instrumentation is therefore not an enhancement to be added after deployment, but the 
condition under which deployment is defensible at all. 



  
 

   
 

 

The substantive shift 

The transition is best characterized not as an improvement in system capability but as a 
relocation of inference. Under the first regime the system held state and human operators 
held judgement; the system's correctness was a property of its authorship. Under the 
second, judgement migrates into the system, and correctness becomes a property of the 
evidence that the system's judgements track reality — which is to say a property that must 
be continuously re-established rather than established once. 

This has a direct organizational consequence. The assurance problem changes in kind, not 
degree: verifying a rule set is a static, analytical activity, whereas verifying an inferential 
system is an ongoing empirical one requiring instrumentation, ground truth, and the 
institutional willingness to act on adverse evidence. Enterprises that adopt the second 
regime computation while retaining the first regime's assurance practices acquire its 
coverage without its accountability — the most common and least visible failure in current 
practice. 

 



  
 

   
 

From Representational Labor to System-Level Practice 

Digital artifacts exist to sustain the knowledge management of physical and economic 
artifacts — durable proxies for states of the world that cannot be directly inspected at an 
organizational scale. Under Software 1.0 that proxy is held in explicit memory, its 
semantics extrinsic to the representation, and computation over it is a set of enumerated 
rules whose competence ends at the boundary of the anticipated case set. Under the 
emerging regime, records are internalized as ontologies and representational memory, 
semantics become partly intrinsic, and enumerated rules give way to generalized inference 
organized as a closed cycle: assessment, evaluation, recommendation, generation, 
prediction, action, feedback. The substantive change is a relocation of inference from the 
operator into the system, and with it a change in the kind of assurance the system requires. 

That relocation has a consequence for the composition of technical labor, which is the 
subject of this section. 

The displacement of representational labor 

Under the first regime, a substantial fraction of software work was the manual 
construction and maintenance of low-level representational knowledge: declaring 
schemas, authoring mappings between systems, encoding domain rules as conditionals, 
reconciling identifiers across boundaries, and keeping all of it consistent as the domain 
drifted. This labour was intellectually modest but organizationally indispensable, and it 
scaled with the number of representations rather than with the difficulty of the problems 
they served. 

When semantics become intrinsic to the representation, this category of work contracts. 
Mappings can be inferred rather than authored; domain rules can be induced from 
operational data or expressed declaratively as constraints over an ontology rather than as 
procedural code; representational drift can be detected by the system rather than 
discovered by incident. What contracts are specifically the transcription function — the 
human act of converting domain knowledge into machine-legible form. What does not 
contract, and in fact expands, is the work of deciding what should be represented, under 
what constraints, and how the resulting system's behavior is to be held accountable. 

The residual demand concentrates on two distinguishable competences. 



  
 

   
 

The two are complemented rather than alternatives, and the distinction matters because 
inferential systems are only partially amenable to either method alone. Their formal 
properties — what they optimize, what constraints bind, what guarantees are available — 
are analytically tractable and demand the theorist. Their realized behavior on a specific 
domain distribution is not derivable in advance and demands the tinkerer. A practice 
holding only the first produces architectures that specify the unattainable; a practice 
holding only the second produces systems that work until they do not, with no account of 
why. 

Why cross-domain borrowing becomes functionally necessary 

The tinkerer's characteristic habit — importing conceptual apparatus from economics, 
psychology, physics, ecology, control theory — is often read as intellectual restlessness. 
Under this architectural regime, it is better understood as a response to a genuine 
explanatory deficit. 

Software 1.0 systems are, in the relevant sense, complicated but not complex: they are 
decomposable, their aggregate behavior is the composition of their parts, and the 
discipline's native vocabulary — modularity, coupling, layering, interface — is adequate to 
describe them. Inferential systems embedded in organizational and market environments 
are not decomposable in this way. They exhibit feedback between their outputs and the 
distributions they are subsequently trained and evaluated on; emergent behavior does not 
present in any component; path dependence, where history constrains the reachable state 



  
 

   
 

space; and adaptation by the agents they act upon. These are the defining properties of 
complex adaptive systems, and software engineering's native vocabulary has no terms for 
them. 

The borrowing is therefore not ornamental. It supplies the missing vocabulary from fields 
that have studied these properties for considerably longer: 

The discipline the borrowing requires 

This is also where the practice is most vulnerable, and the point deserves to state plainly 
rather than being left as an implication. A concept imported across domains carries the 
authority of its origin discipline while frequently losing the conditions under which it was 
valid. Thermodynamic language applied to organizations, evolutionary language applied to 
markets, and information-theoretic language applied to cognition are all routinely 
deployed as metaphor while being argued as mechanism — the appearance of rigor 
without its substance. 

A minimal test distinguishes legitimate transfer from ornament. A borrowed concept earns 
its place when the structural conditions that made it valid in its origin domain 
demonstrably obtain in the target domain; when it yields a prediction that would not have 
been made without it; and when that prediction is falsifiable against the target system. 
Where all three hold, the borrowing is doing analytical work. Where only the vocabulary 
transfers, it is doing rhetorical work, and in an engineering context that is a liability rather 
than a sophistication. 



  
 

   
 

 

 

A qualification on the displacement claim 

One caution on the substitution thesis, since it is the most contestable element of the 
argument. Historically, reductions in the unit cost of building representations have not 
reduced aggregate representational labor; they have increased the number of 
representations built. If the cost of encoding a domain falls, the economically rational 
response is to encode more domains, more finely, and to do so in more places — which 
relocates representational work rather than eliminating it and typically moves it from 
specialists into the hands of people with less training in its failure modes. The defensible 
version of the claim is therefore narrower than the strong reading: the transcription 
function is displaced from the critical path, and the scarce competence shifts from 
producing representations to governing them. Whether the total volume of 
representational labor falls is an empirical question, and the historical prior is against it. 

 

Enterprise Systems Engineering: The Architectural Thesis 

 



  
 

   
 

1. The labor projection, and its uncertainty 

The trajectory implies a smaller population of software practitioners exercising a 
substantially wider scope of action. The common framing holds this to be an expansion of 
individual human capability and capacity — an amplification of what one person can 
accomplish. 

This framing warrants scrutiny rather than acceptance. It is the account advanced in public 
discourse by parties with a direct interest in its being believed, and the historical record on 
comparable transitions is equivocal. Two distinct outcomes are consistent with the same 
observable fact of fewer practitioners producing more output. In the first, individual 
capability genuinely expands: practitioners operate at a higher level of abstraction, 
exercise broader judgement, and are relieved of mechanical work that never required their 
training. In the second, capability is displaced rather than amplified: the work is absorbed 
by systems, the residual human role contracts toward supervision of processes the 
supervisor no longer understands in detail, and apparent productivity gains conceal an 
erosion of the tacit competence on which recovery from failure depends. 

The two are empirically distinguishable, but only by evidence not yet available: whether 
practitioners retain the ability to diagnose and repair the systems they oversee when those 
systems fail in unanticipated ways. Absent that evidence, the expansion claim should be 
treated as a hypothesis under test rather than an established trend. The distinction is not 
academic — it determines whether the residual human layer constitutes genuine oversight 
or its appearance. 

2. The economic premise 

Every enterprise operates within an existing or emergent domain, coupled directly or 
indirectly to other enterprises and to consumers within a national or international 
economic landscape. No business system is closed; its behavior is conditioned by 
counterparties whose own behavior it does not control. 

Enterprise software has occupied two successive functions within this landscape. It began 
as the system of record: the authoritative custody of transaction state. It subsequently 
became the conduit: the medium through which transactions are executed, so that the 
software ceased to describe commercial activity and became the substrate on which it 
occurs. The distinction matters because it changes the consequence of failure — a failed 
record is a reconciliation problem, whereas a failed conduit is a cessation of trade. 



  
 

   
 

The proposition advanced here is a third function. Given the accumulation of computing 
and inferential infrastructure, enterprise systems can evolve into hyper-learning 
machines: systems that house business transactions while maintaining contextual 
understanding of those transactions and enforcing explicit safety constraints on their own 
behavior. The economic argument is twofold: such systems extend the addressable scope 
of the business while reducing the operational resource required to sustain existing scope, 
and the resources so released are redeployable toward higher-order initiatives — opening 
new avenues, entering new domains, constituting new markets. 

The argument is sound in structure, with one qualification. The redeployment of freed 
resources toward higher-order work is a choice, not a mechanism. The same efficiency 
gain is equally consistent with resource extraction rather than reinvestment, and which 
occurs is determined by governance and incentive, not by the technology. 

3. The disciplinary thesis 

The central claim: enterprise architecture will be superseded by enterprise systems 
engineering. 

The substance of this claim is a change in the epistemic basis of design. Traditional 
enterprise architecture proceeds from frameworks — codified taxonomies and process 
methodologies whose authority derives from professional consensus and accumulated 
practice. Systems engineering, as practiced in aerospace and defense, proceeds instead 
from first principles and quantified constraint: requirements are traceable, margins are 
calculated, failure modes are enumerated and analyzed, and the design is verified against 
stated tolerances before it is fielded. 

The thesis holds that enterprise systems — being socio-technical and economic systems 
— should be designed on the second basis rather than the first: grounded in physical and 
mathematical law rather than in framework convention. 

This is the strongest and most contestable claim in the argument, and it is worth defending 
precisely. Its defensible core is methodological: the practices that make aerospace 
engineering trustworthy — explicit requirements, quantified margins, systematic hazard 
analysis, verification before deployment, disciplined configuration management — are not 
specific to airframes and are largely absent from enterprise practice. Their adoption would 
constitute a genuine advance. 



  
 

   
 

Its vulnerable extension is the appeal to physical law as such. Aircraft design is grounded 
in conservation laws that hold universally and invariantly. Enterprise systems are subject 
to no comparable body of law: their constituents respond strategically to the rules 
imposed on them, their environment is non-stationary, and their governing regularities are 
statistical and historically contingent rather than invariant. The rigorous formulation of the 
thesis is therefore that enterprise systems engineering should adopt the epistemic 
discipline of physical engineering — quantification, explicit constraint, falsifiable 
prediction, verification — while acknowledging that its subject matter admits weaker 
guarantees. Claiming the grounding of physical law without its invariance imports the 
authority of the analogy without its substance. 

4. The enterprise system stack 

Five layers constitute the proposed architecture. They are presented in dependency order, 
each resting on those below it. 

Continuous semantic ingestion sustains a living ontological model aligned to what the 
organization holds true about its domain. The requirement is continuity rather than 
periodicity: the model's fidelity to an evolving business decay monotonically without 
ongoing correction, and a stale ontology propagates error into every layer that depends on 
it. 



  
 

   
 

Self-synthesizing logic replaces the authored conditional with generated operational 
logic derived from the semantic model. The competence boundary shifts accordingly — 
from the enumerated case set to the fidelity of the model from which logic is synthesized. 

The agentic core execution platform is the operational locus of the architecture. It 
produces just-in-time component generation coupled to self-synthesizing logic, both 
governed by the continuously maintained ontological model. Its distinguishing property is 
that system components are generated against present requirements rather than selected 
from a pre-built inventory. 

Guardrails and trust architecture exist to prevent epistemic drift — the progressive 
divergence of the system's internal model from the reality it purports to represent — and to 
secure organizational assets and resources. Four concerns fall within its scope: 

• Misalignment: divergence between the system's optimization target and the 
organization's actual objectives 

• Runtime assurance: continuous verification that behavior remains within 
sanctioned bounds during operation, not merely at design time 

• Containment: bounded blast radius, such that a failure or compromise cannot 
propagate beyond a defined perimeter 

• Validation: demonstrable correspondence between system outputs and ground 
truth 

A structural observation: this layer is the only one whose function is negative — it 
constrains rather than produces. It is therefore the layer most readily deferred under 
delivery pressure and the one whose absence is least visible until it is required. 
Architectures of this class fail characteristically not through inadequate generative 
capability but through inadequate constraint on capability already present. 

Intent-driven interfaces constitute the application and human layer. Interaction is 
specified as desired outcome rather than as procedure, across multi-modal channels. 

5. Systems engineering discipline applied 

The four foundational concerns of systems engineering apply to hyper-learning machines 
without modification, though each acquires a distinctive character in this setting. 



  
 

   
 

6. The expressiveness argument 

Traditional enterprise systems are constructed to approximate the physical business with 
sufficient room for evolution, optimizing total cost of ownership over the system's lifetime. 
This is an explicitly economic design posture: fidelity to the business is traded against the 
cost of achieving and maintaining it. 

The proliferation of inferential capability alters the terms of that trade. It becomes possible 
to extend the limit of system expressiveness — the range of business reality a system can 
faithfully represent and act upon — and to increase the yield on both human labor and 
computational capacity by constructing systems that evolve, self-adapt, and self-heal with 
minimal human intervention. 

The residual human labor is redeployed to four functions: oversight of system behavior, 
improvement of accuracy, management of the secondary effects of system change, and 
determination of future research direction. Each of these is genuinely higher-order work. 
The caution is the one raised in Section 1: oversight is substantive only where the overseer 
retains the competence to evaluate what is being overseen, and that competence is itself 
sustained by the practice that automation displaces. The design of the human layer must 
therefore treat competence maintenance as an explicit requirement rather than assume it 
as a byproduct. 



  
 

   
 

7. Functional discretization as geometry 

The final formalization treats functional discretization — the subject of the opening section 
— geometrically. The business domain is represented as a multi-dimensional metric 
space, decomposed into dimensional spaces and subspaces in which a distance function 
renders functional proximity measurable rather than metaphorical. 

Three classes of point are configured across this space and across the time domain: 

The configuration of these points is dynamic rather than fixed, governed through a 
hierarchy of leverage points — following Meadows, the ordered ranking of intervention 
loci by the magnitude of systemic change each can produce, from parameter adjustment 
at the weakest through to the paradigm from which the system's goals arise at the 
strongest. Control across this hierarchy is exercised through hierarchical abstraction, 
permitting intervention at the level of structure rather than only at the level of parameter. 

Two properties of the enterprise system must evolve to support this: its geometric 
signature — the characteristic shape of its functional space, including dimensionality, 
curvature, and the topology of connection between subspaces — and its structural 
decomposability — the degree to which it admits separation into independently 
analysable components. The design objective is adaptiveness with stability: sufficient 
plasticity to reconfigure in response to environmental change, sufficient structural integrity 
to avoid dissolution under that reconfiguration. These are opposed requirements, and the 
architecture is defined by where it settles between them. 

8. The ecological analogy and its terminus 

Nature resolves systemic imbalance through mechanisms that enterprise systems can 
instructively borrow: homeostasis, the maintenance of internal state within viable bounds 



  
 

   
 

against external perturbation; self-regulation, feedback that corrects deviation without 
external direction; and symbiosis, the stabilization of a system through mutual 
dependency between constituents with divergent interests. 

Following the "What is New Nature" framing, the argument concludes that business cycles 
and systems will require a composition of humanistic carbon-based and mechanistic 
silicon-based intelligence — not a substitution of one for the other, but a deliberate 
mixture in which each contributes what the other structurally lacks. This composition is 
characterized as a starting condition rather than an endpoint, with a projected trajectory 
toward systems grounded in transhumanist and bionic integration, where the boundary 
between the two substrates ceases to be architecturally meaningful. 

This final projection should be held distinctly from the preceding argument. Sections 2 
through 7 describe an architecture that is buildable with present and near-term capability, 
and their claims are testable against implementation. Section 8's terminus is a speculative 
extrapolation on a substantially longer horizon, contingent on developments outside the 
scope of enterprise systems design. It functions legitimately in an orienting direction. It 
should not be presented as a continuation of the same evidentiary basis. 

Conclusion 

The argument returns to the condition it began with. Intelligent systems now span a 
continuum of capability and availability, and the business models built on human 
expertise, labor, and skill are being revalued against them. The gap this opens is not a 
technical deficit to be closed by better tooling. It is a distributional problem, and one that 
emerges faster than the institutions responsible for absorbing it can adapt. 

The method proposed here is discretization: decomposing the functional space of 
processes, stakeholders, and resources until the indivisible units are separable from the 
variables of the continuum. The distinction is what makes the rest tractable. Indivisible 
units admit substitution or augmentation as discrete decisions with legible consequences; 
continuum variables admit gradual reallocation. Treating the two alike is the characteristic 
error — it produces either wholesale displacement where partial reallocation was 
available, or paralysis where a clean substitution was. 

Technique selection follows from the decomposition rather than preceding it. Neural 
operators, transformers, language and reasoning models, diffusion models, and 
reinforcement learning each carry structural assumptions about the dimensionality, 
observability, and feedback structure of the problems they suit. Dynamic system 



  
 

   
 

modelling makes that matching explicit, and the optimization framing is useful so long as 
its limits are held in view: the objective surface of a business system is non-stationary, 
shaped by agents who respond to the optimization itself, and a global optimum is therefore 
an orienting construct rather than an attainable state. 

The dependency structure is the finding, and it is uncomfortable. Process redesign 
requires a conducive organizational design; organizational design requires a supportive 
socio-economic and political settlement. The technical layer is the most tractable and the 
least decisive. Interventions that address it alone will produce local efficiency inside 
institutional arrangements that determine whether that efficiency is reinvested or 
extracted — and that determination is made elsewhere, by mechanisms this method does 
not reach. 

This is where the non-linearity resides. The layers are coupled, the couplings run in both 
directions, and the adjustment horizons differ by an order of magnitude at each level: 
process in quarters, organization in years, political settlement in decades. Any 
approximation of a business model under these conditions is provisional, and its 
provisionality is a property of the system rather than a limitation of the analysis. 

What discretization offers, then, is not a solution but a basis for one: a decomposition 
precise enough that the socio-economic question can be posed at the right granularity — 
which units of human labor, skill, and expertise are being revalued, on what timescale, and 
against whose account. Sustainability is decided at that granularity or not at all. The 
analytical work here is a precondition for that decision. It is not a substitute for making it. 
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