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Abstract

Knowledge work environments face persistent challenges in managing work intake, execution
flow, and individual cognitive load. The operational frameworks most widely adopted in practice,
Scrum, Kanban, and Lean, address these three dimensions through separate and largely uncoupled
mechanisms. This raises the question examined in this article: can a control architecture that
formally couples commitment governance, delivery flow, and cognitive load regulation into a single
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feedback system diagnose and correct overload conditions that existing frameworks leave
structurally unregulated? The article presents an independent, conceptual, design-science evaluation
of the 3-Loop Flow Method, an operational model developed by Yurkov (2026c¢) that integrates
three interdependent feedback loops, the Commit Loop, the Delivery Loop, and the Cognition
Loop, into a unified governance architecture. The evaluation applies Hevner et al.’s (2004) utility,
quality, and efficacy criteria; it does not draw on controlled field trials. It identifies which
architectural elements are genuinely novel relative to Kanban, Scrum, and sociotechnical systems
theory, and which extend or recombine existing constructs. The principal theoretical contribution
examined here is the formalization of cognitive load as a governable system variable coupled
bidirectionally to commitment and delivery control, a coupling absent from management control
systems literature and from the dominant agile frameworks. The principal practical contribution is a
diagnostic capability that attributes a given throughput decline to its structural source: over-
admission of demand, execution-layer congestion, or individual cognitive saturation. The article
closes by specifying the boundary conditions under which the architecture applies, the
implementation risks organizations should anticipate, and the empirical research agenda required
before the propositions examined here can be considered validated.

AHHOTanus

Cpejia MHTe/IeKTyaIbHOTO (3HAHWEBOT0) TPYZja CTaJKUBAETCSl C YCTOMUMBBIMU TPYAHOCTSIMU
B yMpaB/ieHUH NPUEMOM PaboThl, TIOTOKOM BBITIO/IHEHHUS 3a[ad ¥ UHMBUYaJIbHONW KOTHUTHBHOM
Harpy3koil. Hanbosee mmpoko mpuMeHsieMble Ha TPAaKTHKe OrepaluoHHble GperiMBOpKHU (Scrum,
Kanban u Lean) peluaroT 3TH TpH 3ajauM C IOMOILbIO0 Pa3pO3HEHHBIX Y MPAKTHYeCKU HeCBsS3aHHbIX
Mexxay cobod MexaHW3MOB. OTO TIOPOXKZAeT BOIPOC, PAacCMaTpuUBaeMbld B JIaHHOM CTaThe:
criocobHa /i apXUTEKTypa yIipaBieHusi, (hopMaabHO 00beIMHSIONasi pery/iupoBaHue 00s13aTe/lbCTB,
TIOTOK TOCTaBKU M PeryaMpOBaHWe KOTHUTHMBHOM Harpys3ku B eJUHYI0 CHCTeMy OOpaTHOM CBsi3H,
[IMarHOCTHPOBaTh M YCTPaHATb COCTOSIHUSI TeperpysKu, KOTOpble CYIeCTBYIOLMe (periMBOPKU
CTPYKTYDHO OCTaBisiloT 0e3  perynupoBaHusi? B cratbe mipefcTaBieHa He3aBUCUMast
KOHLIeNTya/nbHasi OlleHKa MeToia TpEXKoHTypHoro mortoka (3-Loop Flow Method) B pamkax
[IM3aliH-OpUeHTUPOBaHHOTO  uccienoBaHus  (design  science),  omepalMOHHOW  MOZeNH,
pa3paboranHoii FOpkoBbiM (2026¢C), kKOoTOpasi 00OBeAUMHSIET TPU B3aUMO3aBUCHMBIX KOHTYpa
obpartHOl CBsi3u, KOHTYp o0Osi3atenscTB (Commit Loop), kouTyp moctaBku (Delivery Loop) u
KOrHUTHBHBIM KOHTYp (Cognition Loop) — B eAuHyX apxuTekTypy yrnpasneHus. OlleHka
MIPOBOJUTCSI C NPUMeHeHHeM KpUTepueB MO/e3HOCTH, KauecTBa U 3(QeKTUBHOCTU M0 XeBHepy U
coaBT. (2004); oHa He omMpaeTcs Ha KOHTPOJMpyeMble TIO/NeBble WCIbITaHUs. B paborte
oripefiesisieTCs, KakKue 3/1eMeHTbl apXUTeKTYphl SBJSIOTCS TMOAJMHHO HOBBIMU IO OTHOLIEHHIO K
Kanban, Scrum u coupoTexHUYeCKOi TEOPHUU CUCTEM, a KaKre PacIUpsIOT WK MepeKOMOMHHPYIOT
y’Ke CyIeCTBYIOL1e KOHCTPYKLMK. OCHOBHOW TeOpeTUUYeCKUil BK/a/, pacCMaTpyBaeMblil B CTaTbe,
dbopManu3zalusi KOTHUTUBHOM  Harpy3kKd KakK  YIIpaB/iseMOM  CUCTeMHOM  T1epeMeHHOM,
[IBYHAIlpaBlIeHHO CBSI3aHHOM C yTpaBjeHHeM o00s3aTe/lbCTBaMM M TIOCTaBKOM; Takas CBSI3b
OTCYTCTBYET KakK B JIUTepaType 10 CUCTeMaM YIIpaB/eHueCKOro KOHTPOJIS, TaK U B JOMUHUPYIOLUX
riubkux (agile) meromonorusx. OCHOBHOM TpaKTHUeCKUW BKJIaj, AMArHOCTHUECKash CIIoCOOHOCTD
COOTHOCUTb KOHKDETHOE CHIDKEeHUE I[IPOM3BOJUTE/IHOCTH C €ro CTPYKTYPHBIM HMCTOYHHUKOM:
M30BITOYHBIM TIPUEMOM CITPOCA, TIeperpy3Koil Ha YPOBHE HCIIOJMHEHUs] WM WHAWBUAYaTbHBIM
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KOTHUTUBHBIM TlepeHachlllleHheM. B 3ak/toueHue CTaTbd OINpefesisiioTCsl TPAaHUUHBIE YCIOBUS
MPUMEHHUMOCTUA apXWUTEKTYpPbl, PUCKH BHEPEHHs], KOTOpbIe C/ie[lyeT YUWThIBaThb OpPraHu3alusiM, U
MporpamMmMa MIMpHYeCKUX MCC/Ie/JOBaHUH, HeoOXoauMasi Jisl TIOATBEP>KIeHUsI paCCMaTPHUBAeMbIX B
CTaThbe TI0JI0KeHHH.

Keywords: knowledge work management, operational models, feedback loops, cognitive
load, workflow control, capacity planning, service level expectations, work-in-progress limits,
design science research, conceptual modeling.

KiroueBble c/0Ba: yIpaB/eHVe WHTE/UIEKTyalbHbIM TPYZOM, ONepalMOHHble MOJeNH,
KOHTYpbI 00paTHOW CBsI3U, KOTHUTHUBHAsI HAarpy3kKa, yrpas/ieHre pabourM TMOTOKOM, IJIaHUPOBaHHe
MOIITHOCTH, OKH/aeMblii ypOBeHb OOC/Ty)KMBaHUS, JIMMHUTHI He3aBepIIEHHOW paboThI, AuW3aiiH-
OpHEeHTUPOBaHHbIe UCC/Ie[J0BaHNS, KOHLIeNTyaAbHOe MO/le/TMpPOBaHHe.

Introduction

Knowledge work has become the dominant form of economic value creation in developed
economies, yet the operational models governing it have not kept pace with the complexity they
must absorb (Anderson & Carmichael, 2016; Drucker, 1999). The dominant management failure
modes are structural: teams experience commitment overload, unstable cycle times, and burnout
because the systems governing intake, execution, and attention contain no coupled feedback
mechanisms that would prevent these conditions from accumulating. Agile methodologies, Kanban,
and Lean each introduced genuine partial solutions to this problem, and each also left structural
gaps that became visible as teams scaled or as demand variability increased. The analytical
framework proposed by Yurkov (2026a) treats these gaps as diagnosable architectural deficiencies,
distinguishing patterns that produce stable flow from antipatterns that generate chronic overload.

A second structural driver compounds this problem. Queueing theory predicts that delivery
unpredictability at high system utilization is substantially a property of the load level itself, and
recedes only once sustained utilization drops below a nonlinearity threshold. Software delivery
teams operating near that threshold exhibit bimodal cycle times, a pattern consistent with queue
dynamics near saturation (Yurkov, 2026b).

This raises a specific research question: does an architecture that formally couples
commitment intake, delivery flow, and cognitive load regulation into a single feedback system
produce diagnostic and corrective properties that Kanban, Scrum, and Lean, each governing only
one of these dimensions, cannot produce independently? The 3-Loop Flow Method, developed and
formalized by Yurkov (2026c), proposes such an architecture. The present article undertakes an
independent conceptual evaluation of that proposal, separate from Yurkov’s own development work.

Materials and Methods

Literature Review

Knowledge work management research divides across three theoretical traditions that existing
frameworks address largely in isolation. Scrum formalizes intake discipline through fixed-length
sprints and defined roles, and its principal strength is coordination predictability: stakeholders
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receive a stable cadence of deliverable review, and teams gain protection from mid-cycle scope
insertion (Schwaber & Sutherland, 2020). Kanban dispenses with fixed cadence in favor of
continuous flow governed by WIP limits; Anderson (2010) and Anderson and Carmichael (2016)
document that this substitution reduces cycle-time variance by preventing queue congestion at
individual workflow stages, without imposing the cadence rigidity that constrains Scrum’s
responsiveness to shifting priorities. Lean product development, as synthesized by Womack and
Jones (1996) and extended to knowledge-intensive contexts by Reinertsen (2009), contributes a
third mechanism: systematic identification and elimination of process-stage bottlenecks, together
with an explicit treatment of queueing economics that agile literature typically omits. Little’s (1961)
law formalizes the relationship between throughput, WIP, and cycle time, and Hopp and Spearman
(2008) demonstrate that waiting time grows superlinearly once system utilization exceeds roughly
80 percent of capacity.

Each framework’s strength maps onto a corresponding structural gap. Scrum’s sprint
boundary provides intake discipline but recalibrates capacity only once per cycle, leaving the
system exposed to informal scope accretion between planning events. Kanban’s WIP limits govern
active inventory but leave the volume of informal obligations a team accumulates in a backlog
unconstrained. Detecting when individual cognitive saturation is reducing per-item throughput
independently of WIP accumulation falls outside both frameworks’ scope. Sociotechnical systems
theory anticipated this omission at a general level: Trist and Bamforth (1951) and Cherns (1976)
argued that technical and human subsystems require joint optimization, and that systems governing
only the technical flow of work while leaving the psychological demands of that work unregulated
will underperform their technical design. Cognitive research supplies the specific mechanism
through which this underperformance occurs in knowledge work. Rubinstein et al. (2001) quantified
task-switching costs of up to 40 percent of productive time for rule-complex alternating tasks;
Ophir, Nass, and Wagner (2009) found that habitual heavy multitaskers show a reduced ability to
filter irrelevant information and to switch between tasks efficiently; and Leroy (2009) demonstrated
that incomplete tasks leave attention residue in working memory that degrades performance on
subsequent tasks even after workers report full reorientation. The dominant operational frameworks
leave cognitive load ungoverned as a system variable, with no defined thresholds or formal
response protocols. This is the gap the 3-Loop Flow Method addresses by coupling commitment
governance, flow control, and cognitive load regulation into a single cross-loop control architecture
(Yurkov, 2026c).

Conceptual Framework and Evaluation Approach

This article is a conceptual contribution. The 3-Loop Flow Method is presented by Yurkov
(2026¢) as a design science artifact, constructed through iterative refinement of observed failure
patterns across software development, research, consulting, and analytical operations. The design
science orientation fits a problem domain that is a complex socio-organizational system, one that
cannot readily be evaluated through a controlled laboratory experiment; evaluation instead proceeds
through analytical consistency with established theory and through explicit specification of
measurable signals that enable future empirical testing (Hevner et al.,, 2004). The architectural
decomposition into three coupled control domains is the method’s central design decision, and its
justification is diagnostic: an architecture that addresses commitment, execution, and cognition
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through a single mechanism, such as a sprint planning ceremony, cannot distinguish over-admission
of demand from execution-layer queue congestion as a cause of delivery failure, because both
manifest identically as a missed sprint goal.

The evaluation conducted here assesses three criteria drawn from the design science
evaluation framework (Hevner et al., 2004). Utility is assessed by examining whether each loop
addresses a gap that the literature review identifies as structural in existing frameworks. Quality is
assessed by examining whether the cross-loop feedback signals specified in Section 3.4 are
internally consistent and non-contradictory. Efficacy is assessed prospectively, by examining
whether the observable signals specified in Table 1 would be expected to shift in the intended
direction when policies change; this is a theoretical expectation derived from queueing and
cognitive-load theory.

Three categories of claim recur through the remainder of the article and are kept analytically
distinct. Design assumptions are stipulated conditions the architecture requires to function.
Theoretical expectations are directional predictions derived from established theory. Empirically
established effects are findings reported in cited primary studies. The method’s numerical thresholds
belong to the first category, design assumptions: Yurkov (2026c) sets them from managerial
heuristics and from the queueing-theoretic reasoning summarized in Section 2. An organization
adopting the method should treat these values as a starting point and recalibrate them against its
own throughput and cycle-time distributions.

Results and Discussion

The Commit Loop

The Commit Loop governs intake through a categorical distinction between Options and
Commitments. An Option is a formally defined representation of potential work carrying four
mandatory attributes: a Time-to-Live expiration date that forces explicit renewal or expiry; a Done
Definition specifying acceptance criteria agreed before work begins; an Acceptor identifying the
role responsible for accepting the delivered output; and a Class of Service designating the
applicable priority policy (Standard, Expedite, Fixed Date, or Intangible). The Time-to-Live
attribute addresses indefinite backlog accumulation, an antipattern in which items remain in a
nominal queue for months without being committed or rejected.

The commitment point is bilateral by design, addressing the principal-agent asymmetry that
Eisenhardt (1989) identifies as structurally inherent in delivery agreements: a standard contract
makes the team (agent) accountable for delivery while leaving the stakeholder (principal) free to
modify requirements unilaterally, which removes the principal’s incentive to stabilize scope. Under
bilateral commitment, the Acceptor commits to requirements stability and to accepting the delivered
output when it satisfies the agreed Done Definition, while the team commits to delivery within a
probabilistic Service Level Expectation, or SLE, a statement such as an 85 percent probability of
completion within twelve days for a Standard item, derived from the 85th percentile of that class’s
historical cycle-time distribution rather than from its mean. This distinction matters because cycle-
time distributions in knowledge work are non-normal with positive skew, so a mean-based promise
understates the modal delivery time and will be missed for roughly half of all commitments even
under error-free execution (Yurkov, 2026b).
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The Commit Budget bounds how much new work the team may accept per planning cycle,
based on demonstrated throughput over the preceding period and adjusted downward if cycle-time
variance has increased or blocked items indicate emerging congestion. This creates a negative
feedback loop between demonstrated capacity and intake volume: the budget tightens when delivery
lags and relaxes when throughput recovers.

The Delivery Loop

The Delivery Loop’s central design element, as described by Yurkov (2026c), is an explicit
operational mode state machine governing system behavior when WIP constraints are violated,;
Kanban already provides the WIP limit itself. Normal mode is the reference state: WIP remains
within defined per-stage limits, throughput is stable within one standard deviation of the historical
average, and no items have breached their SLE. Overload mode activates when any of the following
conditions are observed: WIP exceeds the stage limit by more than 10 percent, throughput declines
by more than one standard deviation below the four-week moving average, blocked items exceed 20
percent of active WIP, or two or more items breach their SLE in a single observation period.

Overload mode mandates a stop-the-line response: no new items enter any active workflow
stage, and available capacity concentrates on items already in progress. The intervention is
counterintuitive in knowledge work because individuals appear to have spare capacity during an
overload event, and the instinct is to start new work to maintain visible activity.

That instinct is expected to worsen the condition. As established in Section 2, adding an item
to an already congested queue extends in-queue waiting time for every item already present (Hopp
& Spearman, 2008; Yurkov, 2026b). Stopping intake and concentrating capacity on completion is
the queueing-theoretic mirror image of that mechanism.

Recovery mode requires sustained throughput stability across a minimum of two consecutive
planning cycles without WIP violations before the system returns to Normal. This hysteresis
condition targets a pattern Yurkov (2026a) documents as recovery oscillation: a single stable cycle
following an overload event may simply reflect the low-inventory state immediately after the stop-
the-line intervention, before the underlying congestion is actually resolved. The requirement is
structurally analogous to a settling-time requirement in electrical control systems, where a
controller withholds reactivation of an input until the output variable has demonstrably stabilized.
During Recovery, the Commit Budget is capped at 70 percent of its Normal-mode calibration, and
aging distributions of in-progress items receive additional monitoring.

Early SLE Progress checks activate when elapsed time since commitment reaches 50 percent
of the item’s SLE duration. Because knowledge-work cycle-time distributions are right-skewed, the
conditional probability of eventual SLE breach is elevated at this point for items that have not yet
entered a late workflow stage. The check surfaces this probability as an explicit triage signal,
prompting blocker escalation or stakeholder expectation adjustment before the intervention window
closes.
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The Cognition Loop

The Context Token Protocol operationalizes cognitive load as a governable system variable.
Each work item receives a Context ID representing the cognitive domain it occupies; items sharing
a Context ID require related knowledge structures and can be progressed without cognitive
reconfiguration, while items with distinct Context IDs require separate mental models and reference
knowledge. Active Contexts is the count of distinct Context IDs in an individual’s current
assignments, and Context Capacity, or Ccap, is the maximum Active Context count an individual
should hold concurrently, typically one to two for deep-work individual contributors and three to
four for coordination roles that inherently span multiple domains. When Active Contexts exceeds
Ccap, the individual enters Thrash mode.

The empirical grounding for Ccap limits rests on objective measurement. Rubinstein et al.
(2001) measured task-switching costs from 0.1 to 0.5 seconds per switch for simple tasks, rising to
as much as 40 percent of productive time for rule-complex alternating tasks; subjective workload
ratings are poor predictors of these costs, since Ophir et al. (2009) found that individuals who
multitask most heavily are also least accurate at judging their own susceptibility to distraction.
Leroy (2009) further showed that the residual representation of an incomplete task persists in
working memory after switching, reducing performance on the new task even when workers report
feeling fully oriented.

The Stop/Start rule, activated when an individual enters Thrash mode, blocks new-work
initiation until Active Contexts returns below Ccap, through one of three actions: completing items
to close contexts, deferring non-urgent items, or redistributing assignments to team members below
their own Ccap. Commit Loop screening extends this governance upstream by evaluating, before a
new commitment is accepted, whether the assignment would push a required individual into Thrash
mode; an item can be declined at the commitment stage because the specific individual required is
already at Ccap, even when team-level capacity remains available.

Cross-loop coupling

The three loops operate at nested cadences: the Commit Loop weekly to biweekly, the
Delivery Loop continuously with daily observation, and the Cognition Loop at each assignment
change. Cross-loop feedback operates through four defined signal channels, two moving from
Delivery to Commit and two moving from Cognition to the other loops.

The two Delivery-to-Commit channels are symmetric. An Overload mode activation reduces
the next cycle’s Commit Budget by 30 percent and suspends new commitments until Recovery
mode exit conditions are met; conversely, two consecutive stable Recovery cycles increase the
Commit Budget by 15 percent per cycle until Normal-mode calibration is restored. The two
channels originating in the Cognition Loop act preemptively, before Delivery Loop congestion
appears. Sustained Thrash mode in a team member reduces effective throughput, which the
Delivery Loop is expected to detect within one to two observation cycles as a throughput decline; if
that decline exceeds one standard deviation, it triggers Overload mode even before WIP limits are
formally violated. Commit Loop screening, separately, rejects any proposed commitment that would
push a critical individual into Thrash, intended to prevent a Cognition Loop violation from
propagating into Delivery Loop congestion in the first place.
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The architecture’s claimed properties originate in this coupling itself. Table 1 formalizes the

resulting control surface.

Table 1.
Control surface of the 3-Loop Flow Method (adapted from Yurkov, 2026¢)
Control Objective Primary Mechanisms Observable Sig- | Failure Mode if Absent
Domain nals
Commit Align intake with | Commit Budget, bilateral commit- | Intake rate by Chronic overcommit-
Loop demonstrated ment, Class of Service, Early SLE class; unstarted | ment; deadline renego-
capacity item age; prior- | tiation replacing gov-
ity churn rate ernance
Delivery Predictable WIP limits; Normal/Overload/ WIP by stage; WIP accumulation;
Loop throughput; Recovery state machine; blocked- throughput heavy-tailed cycle
reduced lead-time | work protocol; Early SLE Progress | trend; cycle- times; reactive-only
variance check time distribu- crisis management
tion; work-item
age
Cognition Protect sustained | Context Token Protocol; Ccap Active contexts | Invisible cognitive
Loop attention; con- limits; Stop/Start rule; context- per person; con- | overload; quality
strain context aware commit screening text churn; erosion; coordination
fragmentation rework fre- overhead exceeding
quency execution time

A throughput decline accompanied by rising unstarted-item age and priority churn indicates a
Commit Loop failure and calls for tightening the Commit Budget; the same decline accompanied by
stable intake but rising blocked-work and WIP indicates a Delivery Loop failure and calls for the
stop-the-line protocol; a decline with WIP and intake both within bounds but rising Active Contexts
per person indicates a Cognition Loop failure and calls for context consolidation through
reassignment. This diagnostic specificity is the practical difference between a framework that
instructs teams to “reduce WIP” and one that identifies which variable is driving the WIP to
accumulate.

Theoretical Propositions and Expected Mechanisms

This section restates the architecture’s claimed advantages as directional predictions grounded
in queueing theory and cognitive psychology. None has been tested through a controlled field trial;
each specifies the mechanism through which the predicted effect would occur and the conditions
under which it would be observable, so that the prediction can be falsified by future empirical work.

Bilateral commitment is expected to amplify this effect, on the theoretical basis that
requirement instability during execution inflates cycle time by imposing rework and context-
reconstruction costs on capacity already allocated to completion; Yurkov (2026a) reports scope
change rates two to four times higher in organizations without bilateral commitment protocols, a
finding drawn from the author’s own case observations rather than an independent field study, and
one that future research should replicate independently.
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Discussion

The 3-Loop Flow Method’s theoretical contribution, as analyzed here, is the coupling of three
control domains that existing frameworks treat as separable concerns. The diagnostic value of this
architectural separation is substantial: in an organization without this structure, a throughput drop
during a high-demand period is typically attributed to individual execution failures or to technical
complexity, because the management system provides no signal distinguishing over-admission of
demand from execution-layer congestion from individual cognitive saturation. All three conditions
manifest identically.

Little’s Law (L = AW) functions in the 3-Loop Method as a retrospective validation
instrument for calibration, distinct from its misapplication as a forward planning formula. The
method uses this relationship to check whether the Commit Budget, WIP limits, and cycle-time
distributions are mutually consistent, catching calibration errors before they produce commitment
failures (Little, 1961).

Conclusion and Future Research Perspectives

This article’s central contribution is a formal accounting of what the 3-Loop Flow Method
adds to existing operational frameworks: the Delivery Loop extends Kanban, the Commit Loop
offers an alternative to Scrum’s sprint-boundary intake discipline, and the Cognition Loop
introduces a control domain with no direct predecessor in the frameworks reviewed in Section 2.
The coupling itself is the architecture’s distinguishing theoretical property, and it generates a
testable claim: a management system built on this coupling should be able to attribute a given
throughput decline to its structural source, over-admission, execution congestion, or cognitive
saturation.

The research agenda this evaluation implies is direct. A controlled or quasi-experimental field
study comparing teams operating under the 3-Loop Method against matched Kanban or Scrum
control teams, tracking cycle-time distribution shape, throughput stability, and recovery-cycle count
following induced or naturally occurring overload events, would provide the first independent test
of the Commit Budget and stop-the-line predictions developed in Section 4. Instrumentation studies
validating whether Context IDs can be assigned reliably across raters, and whether Active Context
counts correlate with independently measured task-switching costs along the lines Rubinstein et al.
(2001) established, would test the Context Token Protocol prediction. Until that agenda is carried
out, the architecture examined here should be read as a coherent, internally consistent, and
theoretically grounded proposal whose practical value remains a hypothesis.
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