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Abstract

Modern systems assume that universal access to time is sufficient for coordination. This
note proposes a narrower hypothesis: in spatially co-present systems with shared termination
thresholds, rendering phase legible as a continuously visible spatial gradient may reduce coordi-
nation friction by lowering repeated temporal negotiation and enabling ambient calibration. The
claim is bounded (shared perceptual field; mutually understood endpoints) and is presented with
plausible mechanisms, scope limits, and a minimal falsifiable test.

TL;DR: If a group shares an endpoint, making progress-to-closure visible as a continuous, ambient
gradient can reduce “timing talk” and stabilize pacing—but the effect is bounded to shared
environments and remains empirically testable.

Key Framing

• Coordination depends less on knowing the time than on sharing a sense of where we are in
the arc to closure.

• The useful distinction isn’t analog vs digital—it’s discrete-state vs continuous-gradient
phase encoding.

• When phase is ambiently legible, teams may negotiate timing less and pace more smoothly—
provided the endpoint is shared.

1 Executive Summary

• Core concept: phase legibility. The degree to which a process’s temporal position is perceptible
within a shared environment.

• Bounded hypothesis. In spatially co-present systems with shared termination thresholds,
higher phase legibility is associated with lower coordination friction.

• Mechanisms (plausible). Continuous gradients encode convergence (position + proximity);
persistent visibility supports ambient calibration.

• Key boundary condition. Gradient encoding only supports convergence when the termination
threshold is mutually understood (known T ).
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• Frontier. Whether distributed teams can replicate the effect via persistent gradient displays is
an open empirical question, and a minimal test is specified.

2 From Clock Time to Phase

Let a collective process begin at time t0 and terminate at a known boundary T . Define phase (φ)
as the normalized position within this interval:

φ =
t− t0
T − t0

, φ ∈ [0, 1].

Phase represents where a group is within a shared arc, not absolute clock time. The distinction
matters because coordination among co-present agents depends less on knowing the hour than on
knowing where a shared process stands relative to its boundary.

Phase legibility is the degree to which φ is perceptually available to agents within a shared
spatial field. This requires two preconditions:

1. Agents share knowledge of the process boundary T .

2. Temporal progression is encoded in a form that is spatially persistent and continuously updated.

Without (1), a gradient does not necessarily produce coordinated closure—it is motion without
shared meaning. Without (2), phase must be inferred rather than perceived.

Legibility tends to increase when convergence is spatially encoded (not purely inferred), progress-
to-closure is visible as a continuous gradient (not only discrete states), the signal is persistently
available, and it can be processed non-focally, not only via deliberate checking.

The key distinction is not analog versus digital. It is discrete-state encoding (position only) versus
continuous gradient encoding (position + proximity + rate-of-change cues). A digital countdown
that smoothly decrements is closer to a gradient than an analog clock face observed only at intervals.
Discrete representations indicate position. Gradient representations make position, rate-of-change,
and proximity to boundary simultaneously available within a single perceptual act.

Scope note

This paper does not claim gradient encoding is universally superior. It claims that for the
specific problem of temporal coordination among co-present agents sharing a known boundary,
gradient-encoded phase reduces the need for explicit alignment signals. This is the only claim
under examination.

3 What Is Coordination Friction?

Coordination friction refers to the cost of maintaining temporal alignment among agents engaged
in a shared bounded process. It may appear as:

• Explicit clarification exchanges about timing (“When are we locking this?”).

• Variance in deadline interpretation (different mental models of urgency).

• Urgency cliffs near closure (late, sudden convergence).

• Interaction time spent aligning phase rather than advancing task work.
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Working hypothesis (bounded): In spatially co-present systems with shared termination
thresholds, higher phase legibility is associated with lower coordination friction. This is a directional
claim. Teams with access to continuous gradient phase displays should exhibit lower temporal
clarification frequency, lower deadline-interpretation variance, and faster collective adjustment than
teams with access to discrete-state displays only.

Conceptual Model

Phase Legibility (L)

↓
Reduced Explicit Coordination Acts (E)

↓
Lower Coordination Friction (C)

More formally:

• L increases → E decreases

• E decreases → C decreases

Where:

• E = explicit temporal clarification acts per unit task time

• C = proportion of interaction time spent aligning phase rather than advancing task work

The claim is mediation: phase legibility does not reduce friction directly. It reduces the
frequency of explicit coordination acts, which in turn reduces friction.

4 Mechanism (Plausible): Gradients and Ambient Calibration

Two perceptual mechanisms link phase legibility to reduced friction. Both are plausible, not
demonstrated.

4.1 Gradient Encoding

Continuous gradients encode convergence as an ongoing transformation rather than a static state. A
shrinking arc communicates not only current position but—through visible rate of change—proximity
and momentum toward the boundary.

This draws on Gibson’s (1979) ecological perception framework, in which structured environmen-
tal gradients specify action-relevant properties without requiring symbolic decoding. The analogy is
specific: a texture gradient specifies surface depth; a temporal gradient, on this account, specifies
convergence proximity. The claim is not that all gradient perception is equivalent, but that the
ecological principle—direct specification through structured variation—applies to the temporal
coordination case. This is not a claim that gradients eliminate cognition. Anticipation presumes
shared expectations about endpoint and pacing. The narrower claim is that gradients may reduce
the frequency with which phase must be re-negotiated.

Discrete-state displays (a number, an alert, a status label) encode position at the moment of
observation. They require interpretation to extract rate and proximity. The cognitive step is small

Phase Legibility as Infrastructure — Charlie A. Johnson — Version 0.4



but nonzero, and it scales across agents: each must independently infer what the group has yet
collectively available under gradient conditions.

4.2 Ambient Calibration

Human perceptual systems detect motion in peripheral vision with high sensitivity (Yantis &
Jonides, 1990). A continuously moving spatial signal—a clock hand, a progress arc—enters ambient
awareness without requiring focal attention or conscious monitoring.

Weiser & Brown (1996) described this class of environmental signal as “calm technology”:
information that moves between periphery and center of attention as needed. When phase is
encoded as continuous peripheral motion, agents can calibrate pacing without interrupting focal
work. The mechanism is adjustment through shared ambient signal rather than synchronization
through explicit negotiation.

When gradient encoding is absent, urgency arrives as a step function. Agents operate at baseline
pace until a discrete alert triggers abrupt adjustment. This discontinuity increases coordination cost:
agents respond at different rates, with different interpretations of urgency, and alignment must be
re-established through explicit communication. Perlow (1999) documents this pattern—interrupt-
driven urgency spikes—in knowledge work settings, though she does not frame it in terms of phase
legibility specifically.

5 Historical Context (Illustrative, Not Causal)

Two historical cases illustrate—but do not prove—the relevance of visible temporal phase to
coordination among co-present agents.

Public mechanical clocks emerged in medieval European commercial centers alongside expanding
market coordination. Le Goff (1980) documents how market bells and clock towers synchronized
activity within bounded spatial fields. These cases involved temporal standardization broadly, but
they also made convergence toward market close or work-shift end visible as a spatial gradient to
co-present agents. The gradient-specific contribution cannot be isolated from the standardization
effect; it is noted here as consistent with the thesis, not as evidence for it.

Industrial factories placed clocks prominently within workspaces (Thompson, 1967). Workers
could see convergence toward shift boundaries, reducing reliance on foreman announcements. Again,
this involved hierarchy and contract, but it also involved a publicly visible convergence gradient.

Limitation

Neither case isolates the gradient-encoding mechanism from temporal standardization gener-
ally. They illustrate the co-occurrence of visible phase and effective coordination, which is
consistent with the hypothesis but does not confirm it.

6 Fragmentation in Modern Systems

Modern environments increased precision and portability of time while often reducing shared
phase legibility. Time is individually accessible, but convergence gradients are frequently inferred
rather than spatially embodied—each agent reads time on a personal device, estimates convergence
internally, and interprets others’ urgency independently.

Possible consequences include reminder dependence, deadline clustering, elevated clarification
exchanges, and misalignment under hybrid work. Alternative explanations are substantial (timezone
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dispersion, task-switching economics, asynchronous norms). The claim here is modest: phase
legibility may be one contributing variable to coordination friction.

7 Alignment and Power (Constraint)

Phase legibility is not normatively neutral. Visible convergence gradients may facilitate alignment
in symmetric contexts, discipline under hierarchical control, or extraction if pacing exceeds human
tolerance. The distinction turns on power symmetry and control over phase boundaries, not on
visibility itself. Any design application must address who controls the gradient, who sets the
boundary, and whether agents can modulate their exposure. Increased phase legibility may improve
alignment efficiency while simultaneously increasing behavioral conformity; design decisions must
weigh efficiency gains against autonomy costs.

8 The Distributed Question: A Minimal Test

The thesis applies most directly to spatially co-present environments sharing persistent visual fields
and known process boundaries. The strongest empirical question concerns extension: can persistent,
gradient-encoded shared displays—designed for non-focal awareness—reduce temporal clarification
frequency in distributed teams relative to discrete-state displays?

A minimal falsifiable test would compare two conditions:

Condition Display

Discrete Numeric countdown visible to all agents, updated
at fixed intervals (e.g., every 5 minutes). Times-
tamps, static dashboards, periodic reminders.

Gradient Continuous spatial display (e.g., shrinking arc or
progress gradient) visible to all agents, updated
smoothly and persistently.

Dependent variables (with units):

• Clarification-message rate: number of timing-related messages per hour per team.

• Deadline-interpretation variance: standard deviation of independent agent estimates of
“percent remaining,” sampled at fixed intervals.

• Re-planning events: number of schedule adjustments initiated after phase threshold crossings.

• Adjustment lag: elapsed time between a phase threshold crossing (e.g., entering final 10%) and
observable collective pace change.

Task: a collaborative deliverable under a shared, known time boundary.

Hypotheses

• H1: Gradient condition yields lower clarification-message rate than discrete-state condition.

• H2: Gradient condition yields lower deadline-interpretation variance.

• H3: Gradient condition yields shorter adjustment lag between phase threshold crossing and
collective pace change.
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Controls

Task type (rapid iteration vs. asynchronous), team size, prior familiarity, shared incentive structure,
and tooling parity should be held constant across conditions. A “noisy context” condition (interrupt
load or parallel tasking) would test whether the effect of gradient encoding remains under cognitive
strain.

9 Conclusion

This note advances a bounded hypothesis: in spatially co-present systems with shared termination
thresholds, rendering temporal phase legible as a continuous spatial gradient may reduce coordination
friction by lowering repeated temporal negotiation and enabling ambient calibration.

The contribution is not a universal theory of time and coordination. It is a design-relevant
hypothesis with a clear boundary condition (known T , shared perceptual field), a specified mediation
pathway (L → E → C), three testable predictions (H1–H3), and a minimal experimental design.
Whether the effect size is practically significant remains an open question that only the proposed
experiment can answer.

References

Adam, B. (1998). Timescapes of Modernity. Polity Press.

Foucault, M. (1977). Discipline and Punish. Pantheon.

Gibson, J. J. (1979). The Ecological Approach to Visual Perception. Houghton Mifflin.

Le Goff, J. (1980). Time, Work, and Culture in the Middle Ages. University of Chicago Press.

Perlow, L. A. (1999). The time famine: Toward a sociology of work time. Administrative Science
Quarterly, 44(1), 57–80.

Thompson, E. P. (1967). Time, work-discipline, and industrial capitalism. Past & Present, 38,
56–97.

Weiser, M., & Brown, J. S. (1996). Designing calm technology. PowerGrid Journal, 1(1).

Yantis, S., & Jonides, J. (1990). Abrupt visual onsets and selective attention. Journal of
Experimental Psychology: Human Perception and Performance, 16(1), 121–134.

Zerubavel, E. (1981). Hidden Rhythms. University of Chicago Press.

Phase Legibility as Infrastructure — Charlie A. Johnson — Version 0.4


	Executive Summary
	From Clock Time to Phase
	What Is Coordination Friction?
	Mechanism (Plausible): Gradients and Ambient Calibration
	Gradient Encoding
	Ambient Calibration

	Historical Context (Illustrative, Not Causal)
	Fragmentation in Modern Systems
	Alignment and Power (Constraint)
	The Distributed Question: A Minimal Test
	Conclusion

