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Abstract 

The research bridges ideas from Quantum Physics 

and Complexity Science with everyday managerial 

practices. In addition to explaining the potential use 

of uncertainty, superposition, entanglement, and 

non-linearity as guides for managerially designing 

choices like paired kpis, parallel options, shared 

results, clean interfaces, short feedback cycles and 

distributed controls it provides an easy-to-

understand framework to organize concepts to 

practices (i.e., A Concept to Practice Framework). 

The study's authors propose simple metrics using 

typical operational data (e.g., Uncertainty budgets, a 

Tension Index for paired tradeoffs, Portfolio 

Entropy, Variety Audits, Network Centrality, 

Decision Latency, Reversal Rate) that can be used 

by managers to measure their organizations' ability 

to navigate uncertainty. Using a qualitative narrative 

review of literature published between 1990-2025 

the authors have developed a conceptual model that 

maps principles to design choices, measures and 

outcomes with mediator and moderator variables. 

Two brief examples illustrate how the concepts can 

be applied in practice. The primary contribution of 

this research is providing a clear and testable set of 

routines that enable agility, innovation, and decision 

quality under uncertainty. The study identifies 

limitations and calls for field-based validation 

studies of the proposed measures and comparative 

analysis of quantum inspired routines with 

conventional plans in various settings. 

Keywords – Quantum management, Complexity 

science, Systems thinking, Organizational agility, 

Management Principles 

1. Introduction 

The concept of Quantum Management is a new 

paradigm for viewing companies that incorporates 

concepts from Quantum Physics & Complexity 

Science but only to the extent they are useful for 

today's manager dealing with uncertainly, 

dependency among people working together and 

nonlinear (smooth) change. The Classical Paradigm 

for Management was built around the Newtonian 

model of the World which states that the whole is 

equal to the sum of its parts, cause leads to an effect 

that can be predicted and control comes from a rule-

based system with better forecasting. When both the 

environment is stable and all work activities are 

repetitive this classical model will continue to 

function. It breaks down when information is 

incomplete, when small nudges produce big swings, 

and when outcomes depend on relationships across 

teams, partners, and technologies. Quantum 

management reframes the task: do not try to 

eliminate uncertainty or force linear plans onto 

nonlinear realities. Instead, design organizations to 

sense, learn, and adapt; treat relationships and 

feedback as core assets; and make decisions that 

recognize probability, ambiguity, and emergence 

[2], [22], [24], [26], [47], [38]. This is not physicking 

cosplay. It is a disciplined use of ideas from physics 

and complexity to sharpen management questions 

and to build practices that match the world managers 
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live in. Several basic concepts from quantum theory 

are helpful as metaphors and, in some subfields, as 

formal tools. The time-dependent Schrödinger 

equation iℏ ∂Ψ/∂t = ĤΨ describes how a system’s 

state, represented by a wavefunction Ψ, evolves 

under constraints captured by a Hamiltonian Ĥ. In 

organizations, we can think of the “state” as a 

distribution over strategic options and capabilities. 

The “Hamiltonian” is the design of incentives, 

resources, information flows, and constraints that 

shape how those possibilities change over time. The 

“state” of the firm would likely be changed when 

you decide to make some changes for example 

moving decision rights, changing the weight 

assigned to bonuses or opening a data platform and 

an external shock occurs but the external shock is the 

same [14] even though Schrödinger 

(1926/translation) has framed this as acceptable to 

the extent that it is based on options based 

governance and staged investment and that firms can 

simultaneously pursue multiple possible paths (a 

type of superposition of managerial choices) and use 

evidence and learning to collapse these alternative 

choices down into one focused path of choice [44], 

[13].  

The Heisenberg Uncertainty Principle; Δx⋅Δp ≥ 

ℏ/2 is the theoretical basis that provides a limit of 

precision when measuring two conjugate quantities 

such as Position & Momentum at the same time. In 

management there is a similarity to this - The tighter 

you squeeze the margin of error in one direction 

(e.g., A specific KPI, a very accurate forecast or a 

single delivery date) the larger the margin of error 

will be in the other direction(s) (e.g., quality, 

exploration, etc). This is not mystical; it is a 

reminder that observing and measuring change 

behavior, and that organizations have trade-offs 

baked into how they gather information and act [15], 

[35]. A practical reading is simple: budget for 

uncertainty instead of pretending it is zero. Use 

ranges and confidence intervals, not point targets. 

Track paired metrics that are known to trade off 

speed and quality, exploitation and exploration and 

manage the product of their variances the way 

physicists mind the product Δx Δp [23], [38].  

Entanglement is the quantum idea that parts of 

a system can be so deeply linked that you cannot 

describe them independently; measurements on one 

part correlate with measurements on the other in 

ways classical theories cannot explain [7], [17], [29]. 

That is a good metaphor for modern firms and 

ecosystems. Product, engineering, operations, and 

compliance often move together because they share 

data, platforms, and goals. A local change pricing, 

say can instantly change behavior in sales and 

supply even without a direct meeting or memo. The 

managerial lesson is to design coordination for 

coherence, not just for local efficiency: shared 

outcomes, clean interfaces, and boundary-spanning 

roles keep “entangled” units aligned when they act 

at speed [35], [3], [27]. Where coupling is 

unavoidable and valuable, leaders should strengthen 

trust and information symmetry. Where coupling 

only adds risk, leaders should modularize to reduce 

cascade failures [49], [10].  

Energy–mass equivalence, E = mc², is not a 

literal management equation, but it is a useful 

reminder that potential energy can be converted into 

work under the right conditions. Organizations store 

“potential energy” in ideas, skills, culture, and trust. 

With the right “Hamiltonian” the right incentives, 

tools, and connections this latent energy becomes 

visible output: better services, new products, social 

impact. This is the core of dynamic capabilities: 

sense opportunity, seize it with a coherent 

configuration, and transform the organization so 

learning sticks [12], [45], [44]. Information theory 

gives us a simple, quantitative handle on potential 

variety. Shannon entropy H(X) = −∑p(x)log p(x) 

measures uncertainty and diversity in a distribution 



GKU Journal of Multidisciplinary Research (GKUJMR) 
ISSN: 3049 – 298X, Volume – II, Issue – I, April – 2026 

Page 47 of 97 
 

[36]. Managers can use it to monitor variety in an 

innovation portfolio, the spread of scenarios in 

planning, or the range of skills in a team. Very low 

entropy can mean dangerous concentration; very 

high entropy can mean noise without focus. 

Complexity science fills in the dynamics that 

classical management often misses. Lorenz (1963) 

showed that deterministic systems can be chaotic 

and sensitive to initial conditions, and May (1976) 

demonstrated that even simple nonlinear maps such 

as xₜ₊₁ = r xₜ (1 − xₜ) can jump from stability to cycles 

to chaos as a single parameter r change. 

Organizations show similar thresholds when leaders 

adjust incentives, utilization, or work-in-process. A 

small change can push queues into oscillation or 

trigger quality collapse. The safe response is not to 

clamp down harder; it is to shorten feedback loops, 

set guardrails, and simulate before scaling [43], [26]. 

Cybernetics adds structure: Ashby’s (1956) law of 

requisite variety says that a regulator needs at least 

as much variety as the disturbances it faces. That 

means in practical terms decision making needs to 

be pushed out to the edges of organizations with 

well-defined constraints on each and teams need to 

be developed with multiple skills to perform tasks 

and all processes need to be instrumented to provide 

data flow as close to real time as possible [6], [11]. 

Systems thinking has transformed these into day-to-

day advice for designers: "Change the information 

flow and incentives first then add people or 

resources"; "Identify potential delays that may 

undermine what appears to be an optimal policy"; 

and "Use learning routines such as after-action 

reviews, quick experimentation and transparency 

through dashboards to continuously adapt and 

improve [25], [26], [35]. Network science provides 

a common language for "interconnectivity". Most 

collaborations and supply chain networks exhibit 

characteristics of being small world networks (i.e., 

short path length with clustering) and scale free 

networks (i.e., A few key nodes have many more 

connections than others). Small world network 

structures facilitate rapid dissemination of ideas and 

alerts; Scale free structures provide high levels of 

efficiency but will result in significant instability 

when one of the critical nodes fail [3], [49], [27]. For 

managers this means map your networks, protect 

central nodes, cultivate bridges across clusters and 

avoid single points of failure. It also explains why 

culture and norms matter: they spread on networks 

and can make or break change efforts.  

Management research has been converging 

toward these ideas from its own side. March (1991) 

framed exploration versus exploitation and warned 

that firms can get trapped exploiting the familiar 

while the world changes. Ambidexterity research 

showed that some firms survive by separating or 

cycling between these modes [46]. Dynamic 

capabilities clarified the routines sensing, seizing, 

transforming that make ambidexterity practical [13], 

[44]. Complexity leadership theory recast leaders as 

enablers who shape conditions so sensible novelty 

can emerge, instead of chiefs who predict and 

command [47]. The Cynefin framework helped 

leaders match action to context: standardize in the 

clear domain, analyze in the complicated, probe in 

the complex, and act fast to stabilize the chaotic [38]. 

All this fits naturally with a quantum-and-

complexity lens: hold options, embrace range, tune 

interactions, and manage by constraints and 

feedback more than by detailed up-front plans. 

There is also a more technical bridge in the study of 

judgment and decision making. Classical probability 

sometimes fails to predict how people choose: order 

effects, context effects, and interference between 

narratives are common in strategic meetings and 

customer behavior. Quantum probability models 

explain some of these patterns without forcing them 

into classical additivity, by allowing “states of 

belief” to behave like superpositions that collapse 
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differently depending on measurement order and 

context [9], [30], [51]. This does not mean our brains 

are quantum computers in a physical sense. It means 

the math of quantum theory can be a better 

behavioral model for some choice patterns, which is 

useful for designing decision processes that reduce 

bias and reveal tacit knowledge. 

At the same time, caution is healthy. Physicists 

and philosophers have warned against smuggling 

physics words into social theory without clear 

meaning or evidence [39]. Recent philosophical 

work distinguishes between claiming that quantum 

effects literally operate in social systems and using 

quantum metaphors or mathematics to structure 

thinking; the latter can be legitimate, but only if the 

link is made explicit and the claims are testable or at 

least pragmatically useful [18]. The safest ground 

for managers is where the ideas are already 

empirically strong: complexity dynamics, network 

effects, systems leverage, information flows, and 

decision design. Quantum language can help leaders 

remember the right habits: respect uncertainty, keep 

options alive, build coherence across entangled 

units, and treat incentives and information as the 

“Hamiltonian” that shapes how the firm evolves 

[26], [35], [47].  

Notation 

Ψ: system state (here, the organization’s option set 

or capability mix). 

𝐻෡: Hamiltonian (here, incentives, decision rights, 

and information flows that shape behavior). 

ℏ: reduced Planck’s constant (appears in uncertainty 

and Schrödinger equations; used metaphorically). 

Δ𝑥, Δ𝑝: standard deviations (uncertainty) of paired 

variables (e.g., speed and quality). 

𝐻(𝑋) = −∑𝑝(𝑥)log 𝑝(𝑥): Shannon entropy 

(variety of a portfolio, scenarios, or skills). 

𝑥௧ାଵ = 𝑟𝑥௧(1 − 𝑥௧): logistic map (simple nonlinear 

dynamics, thresholds). 

Management proxies. WIP = work-in-process; 

tension index 𝑇 = ඥ𝑉௔ ⋅ 𝑉௕For paired kpis; 

centrality = network importance (degree or 

betweenness). 

Core Equations: 

 Uncertainty principle: Δ𝑥 ⋅ Δ𝑝 ≥ ℏ/2 

 Schrödinger (time-dependent): 𝑖ℏௗ
பஏ

ப௧
=

𝐻෡Ψ 

 Entropy: 𝐻(𝑋) = −∑𝑝(𝑥)log 𝑝(𝑥) 

 Logistic map: 𝑥௧ାଵ = 𝑟𝑥௧(1 − 𝑥௧) 

 This paper builds on that stance. Quantum 

and complexity concepts guide managers in their use 

of disciplined frameworks to direct decisions rather 

than as a means of applying exact physical models. 

It utilizes simple formulae, when possible, to 

illustrate or enhance managerial decision-making 

processes. Schrödinger dynamics to inform the 

design of option portfolios; uncertainty to provide 

justification for using both ranges and paired 

metrics; entropy to measure variety; logistic maps to 

warn of approaching thresholds; and network-based 

metrics to manage change. It speaks in plain 

language and stays close to practices that 

organizations already use when they work well: 

short feedback loops, modular teams, shared 

outcomes, staged bets, and transparent learning. In 

short, quantum management is a practical way to 

align scientific habits of thought with managerial 

craft in environments where certainty is rare and 

relationships do most of the work [1], [16], [20], [4], 

[5], [50], [52].  

2. Literature Review 

 Scholarship on “quantum management” 

sits at the intersection of management theory, 

systems thinking, complexity science, and selected 

ideas from modern physics, and it has evolved along 

two intertwined paths: first, a sustained critique of 

linear, mechanistic organization models inherited 

from classical physics, and second, a constructive 
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search for concepts uncertainty, emergence, 

nonlinearity, superposition, entanglement, feedback, 

and self-organization that better fit turbulent 

environments and knowledge work. Early 

foundations emerged before the term “quantum 

management” was popular, in cybernetics and 

information theory, which reframed organizations as 

adaptive, feedback-driven systems rather than static 

machines; Ashby’s (1956) law of requisite variety 

argued that only variety can absorb variety, a 

principle used to justify decentralized sensing and 

flexible control in complex firms, while Conant and 

Ashby (1970) formalized the regulator–model 

equivalence, implying that effective managerial 

control requires generative internal models of the 

environment. In addition to this Shannon's (1948) 

"theory of information" offered a mathematical 

language for describing uncertainty and signal-to-

noise ratios in communications thereby creating an 

avenue from physical science through information 

flow and redundancy (slack resources as buffers) to 

organizational design. In addition to Shannon's work 

there was another body of research in non-linear 

dynamics, and chaos theory which has shown that 

even purely determinate systems may exhibit 

sensitivity to initial conditions (a feature known as 

"unpredictability") and thus behave randomly. The 

first application of non-linear dynamics to study of 

a natural phenomenon was provided by Lorenz 

(1963), in his examination of weather patterns, and 

a year later, May (1976), examined a simple model 

(the logistic map) and found that small changes in 

parameters could result in significant regime shifts 

(now well understood as tipping points in 

organizations or markets). In turn, these studies have 

been cited by management writers who have 

identified organizations as Complex Adaptive 

Systems (CAS) exhibiting emergent characteristics. 

Holland (1992) identified how CAS can adapt using 

local rule-based mechanisms and feedback between 

agents; Simon (1962) emphasized that modular 

hierarchies can be effective in controlling 

complexity in organizations and that such 

architectures will provide a practical means for 

managing large scale systems. This foundation for 

understanding CAS has allowed the development of 

systems thinking and its translation into managerial 

practice; e.g. Senge (1990/2006) used feedback 

loops, mental models, and shared vision to develop 

his concept of the "learning organization", and 

Meadows (1999; 2008) developed maps of 

"leverage points" where managers can intervene to 

improve the behavior of a system, but cautioned that 

policy interventions based solely on understanding 

system delay, and structure will likely fail. In 

complexity leadership theory, Uhl-Bien, Marion, 

and mckelvey (2007) reconceived leadership as 

enabling adaptive dynamics rather than top-down 

control, while Snowden and Boone (2007) proposed 

the Cynefin framework to help leaders match 

decision styles to complexity contexts simple, 

complicated, complex, and chaotic thereby 

legitimizing experimentation and safe-to-fail probes 

in uncertain environments. Networks became a third 

pillar, translating “interconnectedness” into 

measurable structure: Watts and Strogatz (1998) 

showed small-world properties that facilitate rapid 

diffusion and robustness, Barabási and Albert 

(1999) identified preferential attachment and scale-

free degree distributions (implicating hub risk and 

influencer dynamics), and Newman (2003) 

systematized network metrics relevant to 

collaboration, supply chains, and innovation 

ecosystems. These science-to-management bridges 

prepared the ground for “quantum-inspired” 

managerial ideas that explicitly borrow from 

quantum physics as metaphor and, in some subfields 

(e.g., quantum cognition), as formal modeling. 

Writers such as Wheatley (1992/2006) and Stacey 

(1995, 2001, 2000) contrasted “Newtonian” 
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assumptions predictability, reductionism, 

centralized control with “new science” assumptions 

interdependence, nonlinearity, and emergence 

arguing that organizational realities are better 

captured by dynamic, relational, and context-

sensitive perspectives; the same argument appears in 

dynamic capabilities theory, where change routines 

such as sensing, seizing, and transforming explain 

adaptation under rapid technological and market 

shifts [13], [44]. Within quantum management 

discourse, several concepts recur. First, the 

uncertainty principle is invoked to portray the 

inevitability of ambiguity in managerial 

observation: Heisenberg’s relation Δx·Δp ≥ ħ/2, 

derived from non-commuting operators operators 

[X,P]=iℏ, symbolizes a trade-off between precision 

in one variable and disturbance in its conjugate 

(Illinois lecture notes; see also encyclopedia 

summaries), which has been analogized to the 

balance between granularity and speed in decision 

making more measurement and control can slow 

action or distort the very phenomenon being 

measured (e.g., performance metrics gaming). 

Second, superposition formalized by the 

Schrödinger equation iℏ ∂/∂t Ψ = ĤΨ is used to 

represent option-rich strategic postures in which 

multiple potential paths coexist until a 

“measurement” (a commitment or market test) 

collapses possibilities into one realized trajectory; 

advocates argue that leaders should cultivate 

“creative ambiguity” to preserve optionality until 

signals clarify (via staged experiments and 

discovery-driven planning). Third, entanglement the 

non-separable structure of joint quantum states, 

often illustrated by Bell states and captured formally 

in density matrices and Bell-inequality violations 

has been adopted as a metaphor for deep 

interdependence across teams, partners, and 

stakeholders, where local actions create non-local 

effects through hidden couplings; in organizations, 

this invites attention to lateral coordination, 

boundary-spanning ties, and shared narratives that 

align distributed action [31]. These metaphors sit 

alongside richer developments in “quantum-like” 

modeling of human judgment, where quantum 

probability provides tools for order effects, context 

dependence, and violations of classical rationality; 

Busemeyer and Bruza (2012) offered a 

comprehensive treatment, and Pothos and 

Busemeyer (2013) showed how quantum probability 

can model many empirical puzzles in cognition, 

suggesting that managerial phenomena such as 

framing, sequential decisions, and preference 

reversals may benefit from non-classical 

probabilistic frameworks [9], [30]. Related work by 

Yukalov and Sornette (2015) explored quantum 

decision theory to formalize attraction factors and 

context effects, further motivating the claim that 

“quantum-like” formalisms can capture 

organizational choice under ambiguity better than 

classical models [51]. However, there is still caution 

as well: researchers have been cautioned by critics 

that they should not extend the metaphors of physics 

to social systems too far beyond the boundaries of 

empirical evidence or operational definition. Sokal 

and Bricmont (1998/1999), for example, had 

provided an extensive documentation of abuses of 

scientific language in the humanities which serve as 

a warning to management scholars to avoid 

committing category errors [39], while Jaksland 

(2023) has made a distinction between the claims 

that physical quantum effects are actually operating 

within the context of society and the claims that 

quantum metaphors are being used metaphorically; 

both would need to be justified carefully for them to 

be relevant to knowledge construction [18]. Even 

sympathetic commentators, including physicists and 

methodologists, emphasize that quantum 

phenomena are rigorously defined within 

microphysical regimes, and translation into 
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organizational contexts must be either explicitly 

metaphorical or backed by empirical evidence from 

fields like quantum cognition where the 

mathematics demonstrably improves predictions 

[9], [18].Within management, the most mature 

crossovers are those grounded in complexity science 

and systems thinking rather than direct physical 

instantiation: Meadows’ (1999; 2008) leverage 

points (e.g., information flows, feedbacks, rules, and 

goals) have influenced organizational diagnostics 

and policy design; Senge’s (1990/2006) learning 

disciplines encourage distributed sensing; and 

complexity leadership treats innovation as an 

emergent property of networked interaction under 

enabling constraints [47]. Furthermore, network 

science offers empirically testable principles with 

direct managerial implications small-world 

connectivity reduces path lengths (speeding 

knowledge diffusion), while scale-free structures 

imply vulnerability to targeted hub failures and the 

outsized influence of central actors [49], [3], [27]. 

Complementary perspectives highlight 

thermodynamics and self-organization: Prigogine 

and Stengers (1984) and Nicolis and Prigogine 

(1977) introduced dissipative structures that emerge 

far from equilibrium, inspiring the managerial idea 

that sustained innovation requires “constructive 

disequilibrium,” continual influx of 

energy/information, and openness to fluctuation 

[32], [28]. Anderson’s (1972) “More is Different” 

further legitimized the search for emergent laws at 

higher levels of organization, implying that 

managerial science need not reduce to microphysics 

to be rigorous organizational dynamics can display 

their own regularities [1], consistent with empirical 

work on complex systems [10]. The “quantum 

management” label is most closely associated in 

practitioner literature with Zohar’s writings [52], 

which contrast “Newtonian” command-and-control 

with “quantum” organizations that prize meaning, 

ethics, and adaptive networks; while these books are 

influential, academic commentary urges 

distinguishing inspirational metaphor from 

falsifiable theory. Stacey’s writings and Wheatley’s 

narrative popularization played a similar role 

helping managers imagine non-mechanistic 

organizing while more mainstream strategy research 

supplied analytic scaffolding for adaptation: 

March’s (1991) balance between exploration and 

exploitation, Eisenhardt and Martin’s (2000) 

identifiable dynamic capabilities, and Teece’s 

(2007) microfoundations of sensing, seizing, and 

transforming all articulate how firms can navigate 

uncertainty without invoking physics too literally 

[23], [13], [44].Meanwhile, applied fields 

(healthcare, public services, and education) 

experimented with complexity-informed 

interventions that align with “quantum-inspired” 

sensibilities, such as iterative pilots, feedback-rich 

redesign, and local autonomy within guiding 

constraints (e.g., Rosenhead, 1998; complexity 

applications in leadership and systems practice). 

Across this literature, formulas from physics 

function mainly as analogies that illuminate 

managerial trade-offs: the uncertainty relation 

represents observation–action limits (more 

monitoring can perturb behavior, akin to 

performance paradoxes); Schrödinger’s equation, 

through its linear superposition, supports the idea of 

holding multiple strategic possibilities in parallel 

until real-world tests update the organizational 

“wavefunction”; entanglement illustrates systemic 

coupling and the need for shared aims and trust, 

especially in cross-functional or inter-organizational 

work; and energy–mass equivalence equivalence 

𝐸 = 𝑚𝑐ଶ Is sometimes used rhetorically to 

symbolize potential energy stored in intangible 

assets (ideas, culture, trust) that can be converted 

into observable outcomes when aligned by 

leadership, though such uses should remain 
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metaphorical, not literal. Systems leverage through 

the narrative strand of complexity leadership: 

altering the way that information moves and is 

governed by rules may produce greater impact than 

increasing resources [25]; in complex environments, 

leaders should transition from a planning paradigm 

to a probing paradigm [38]; create an environment 

where self-organizing behaviors are allowed to 

occur [47]; and develop networks that have both 

robustness and adaptability [49], [3]. The middle 

ground has been further developed by recent 

research: quantum-like probabilistic framework 

applications continue to advance the field of 

behavioral strategy and decision analysis [30], [51], 

[9], while reviewers and philosophers emphasize the 

need for clarity regarding what is literal, what is 

metaphorical, and what is testable empirically [18]. 

In short, the literature converges on several points: 

(a) linear, mechanistic models are often insufficient 

for volatile environments; (b) systems and 

complexity science provide empirically grounded 

principles for organizational design and leadership; 

(c) quantum concepts can be useful as disciplined 

metaphors or as formal tools in specific subdomains 

like quantum cognition, but translation to 

management must avoid overreach; and (d) 

networked, feedback-rich, learning-oriented 

organizations supported by dynamic capabilities 

best embody the spirit of “quantum management” 

without claiming unwarranted physical literalism 

[2], [11], [36], [22], [24], [37], [16], [35], [25], [26], 

[47], [38], [49], [3], [27], [1], [32], [28], [50], [40], 

[42], [41], [23], [13], [44], [9], [30], [51], [10], [19], 

[31], [18], [52]. 

3. Research Gap 

 Despite rich theory, empirical work that 

directly operationalizes physics equations in 

managerial contexts is limited. Many contributions 

remain analogical, with few validated measures that 

map, for example, uncertainty bounds or 

entanglement-like coordination to organizational 

performance. Interdisciplinary frameworks exist, 

but consolidated metrics, cross-industry tests, and 

causal identification strategies are scarce. 

4. Objectives 

 To study how key ideas from quantum 

physics and complexity (uncertainty, 

superposition, entanglement, nonlinearity) 

connect to core management practices. 

 To propose a simple operational 

framework, with basic measures, to 

enhance agility, innovation, and decision 

quality. 

5. Research Methodology 

 The study used a qualitative, narrative 

review and conceptual synthesis. Sources were 

searched in Google Scholar and major academic 

databases (e.g., Scopus, Web of Science) for the 

period 1990 to November 2025 using simple 

keywords: “quantum management,” “complexity 

leadership,” “cybernetics,” “requisite variety,” 

“network science,” “quantum cognition,” 

“nonlinearity,” and “systems thinking.” Inclusion 

criteria were peer-reviewed journal articles, 

academic books and chapters, and reputable open 

resources for core definitions (e.g., the Stanford 

Encyclopedia of Philosophy, Encyclopaedia 

Britannica). Exclusions were blogs, non-English 

items, duplicates, and sources without a clear link 

between physics/complexity and management 

practice. Screening was done in two steps 

(title/abstract, then full text). For each included 

source, the study extracted: (a) the core physics or 

complexity idea and any basic formula (e.g., 

uncertainty, Schrödinger dynamics, entropy, 

Lorenz/logistic models, network measures), (b) the 

matching management idea (planning, teamwork, 

decision-making, structure), (c) the type of evidence 

(theory, case, empirical), and (d) any simple 

measure or routine suggested. Notes were then 
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coded into themes aligned with the objectives 

(uncertainty trade-offs; superposition and options; 

entanglement and cross-unit links; nonlinearity and 

feedback; requisite variety; networks; quantum-like 

decision behavior). These themes informed a 

consolidated concept-to-practice framework with 

basic checks (e.g., uncertainty budgets, portfolio 

entropy, variety audits, network centrality checks, 

decision-latency ranges). Backward and forward 

citation tracing reduced omissions and helped cross-

check key claims. This was not a statistical meta-

analysis; it was a clear, practice-oriented synthesis 

designed to guide future field testing. Figure 1 

shows the conceptual model linking principles, 

design choices, measures, and outcomes, with 

mediators and moderators. 

 

Figure 1: Conceptual model for quantum 

management. 

6. Results and Discussion 

6.1 Quantum physics principles and their 

managerial analogies 

1. Uncertainty and trade-offs: In quantum theory, 

the uncertainty principle says we cannot know two 

linked variables with perfect precision at the same 

time. It is expressed as Δx⋅Δp ≥ ℏ/2 [15]. In 

management, an echo of this appears every day. 

When a team fixes a very tight deadline and a single 

strict KPI, quality and learning often suffer. When 

leaders demand perfect forecast accuracy, speed of 

response slows. The lesson is simple: acknowledge 

trade-offs in advance. Report ranges instead of 

single points. Track paired metrics together, such as 

speed–quality, efficiency–resilience, and 

exploitation–exploration [23]. A helpful practice is 

to set an “uncertainty budget.” For example, allow a 

±10% forecast band and a ±2-day delivery band. 

Treat a breach of both bands together as a red flag. 

This reduces gaming and keeps the system honest 

[38]. Over time, teams learn to balance the product 

of the two variances, much like guarding the product 

Δx⋅Δp in physics. The goal is not zero variance. The 

goal is a healthy, known band that supports fast 

action and steady quality.  

2. Superposition and option sets: Before 

measurement, a quantum system is described by a 

wavefunction Ψ that holds several possibilities at 

once. Its evolution follows the time-dependent 

Schrödinger equation iℏ ∂Ψ/∂t = ĤΨ [14]. Strategy 

can work in a similar way. A firm can keep multiple 

options “alive” in parallel. Each option is small and 

testable. After each sprint, the team updates beliefs 

using the new evidence. A big bet is made only when 

the evidence is strong. This is the spirit of real 

options and staged investment [13], [44]. A practical 

tool here is a simple option board. For each option, 

record: the key assumption, the next test, the cost of 

the test, and the success threshold. Also track 

portfolio entropy (see 1.5). If entropy drops too 

early, it means the team is killing options before 

learning. If entropy stays high for too long, it means 

the team is not converging. Leaders can tune the 

pace of “collapse” so the organization learns fast 

without locking in too soon. 

3. Schrödinger dynamics and the “organizational 

Hamiltonian”: In physics, the Hamiltonian Ĥ 

captures the energies and interactions that shape 
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how Ψ changes over time. In organizations, 

incentives, decision rights, data access, and meeting 

rhythms play the same role. They define how the 

“state” of the firm evolves. Change the bonus mix, 

change decision rights, or open a data platform, and 

the culture and behavior shift in a predictable 

direction. In short, design the interaction rules and 

information flow, and the system trajectory will 

change. This view supports an enabling style of 

leadership: tune constraints and connections first, 

then look for results [47]. 

4. Entanglement and cross-unit coherence: 

Entanglement means parts of a quantum system can 

be linked in a way that goes beyond classical 

correlation [17]. In a firm, product, engineering, 

operations, and risk can behave as if “entangled.” A 

small signal in demand instantly changes actions in 

pricing and supply, even before a formal handoff. 

This is not magic. It comes from shared data, shared 

goals, and steady rituals. Leaders can engineer 

coherence by setting shared okrs, running joint 

reviews, and keeping interfaces clean. Where 

coupling is valuable, strengthen trust and 

transparency. Where coupling only adds risk, 

modularize, and insert buffers [35], [27], [3]. 

Practical tools include a dependency map, a set of 

joint metrics, and a short list of “boundary spanners” 

who watch cross-team health. 

5. Energy–mass equivalence and latent potential: 

Einstein’s relation E = mc² reminds us that potential 

can convert into work under the right conditions 

[12]. In a firm, the “mass” is knowledge, skills, 

relationships, and trust. This potential turns into 

products, services, and impact when structure, tools, 

and incentives line up. A simple check is to list key 

intangible assets and ask, “What is the release path?” 

Examples: a reusable data asset released through an 

API; a skilled team released through a clear 

mandate; a community released through a partner 

program. Dynamic capabilities sensing, seizing, and 

transforming are the routines that make this 

conversion repeatable [44]. 

6. Information and variety (entropy as a simple 

gauge): Shannon entropy H(X) = −∑p(x)log p(x) 

measures uncertainty and variety [36]. This idea is 

easy to use. Consider an innovation portfolio with 

five options. Assign a simple probability to each 

option. Compute H. Very low H means the portfolio 

is too concentrated. Very high H means it is noisy 

and unfocused. Aim for a mid-range band that 

supports learning and convergence. The same idea 

helps in planning (scenario spread) and HR (skill 

diversity). When variety in the environment rises, 

variety in the system should also rise [2]. 

6.2 Complexity and systems thinking in 

management 

1. Nonlinearity and thresholds: Many social and 

technical systems are nonlinear. Small changes can 

cause large effects. The logistic map x_(t+1) = r x_t 

(1 − x_t) shows how a simple growth rule can shift 

from stability to cycles to chaos as r changes [24]. 

The Lorenz equations show sensitivity to initial 

conditions [22]. Organizations see similar 

thresholds. Slightly increase utilization, and queues 

explode. Slightly change incentives, and quality 

drops. Good design accepts this risk. It uses 

guardrails (e.g., max WIP), short feedback loops 

(e.g., weekly reviews), and pre-mortems before big 

changes [43], [26]. A small simulation in a 

spreadsheet can reveal likely oscillations. If the 

system shows repeated swings, reduce delay, reduce 

gain, or add buffers. 

2. Requisite variety and viable control: Ashby’s 

law says that only variety can absorb variety [2]. If 

customers, regulators, and technologies are diverse, 

then responses must also be diverse. A central team 

cannot handle all cases alone. The fix is not more 

rules. The fix is distributed control with clear 

boundaries. Beer’s Viable System Model gives a 

simple pattern: local units handle local variety; 
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higher levels coordinate and set policy; escalation is 

fast but rare [6]. A quick "variety audit" will help 

you see that. Make a list of your main categories of 

disturbances (e.g. Modes of failure, kinds of market 

changes). Make a list of different ways to respond to 

each type of disturbance (e.g. Playbook, trained role, 

automation). If the number of response types is less 

than the number of disturbance types, you can 

strengthen the edges of your network by adding new 

skills or automation. 

3. Leverage points and learning loops: Meadows 

identified key leverage points to apply relatively 

minor changes with major implications; changing 

"rules" and/or "information flow" as opposed to 

increasing resources can be more impactful; while 

altering mindset/goals has even greater potential for 

impact [25], [26]. When possible, apply a general 

principle of fixing "delays" and improving 

"visibility" prior to creating new work and or new 

risk. Create a single-page view of both work and 

risks. Eliminate conflicting KPI's. Improve 

alignment of unit-level goals. Implement short-cycle 

learning loops using after action reviews and "safe-

to-fail" pilots [35]. These five disciplines — 

Personal Mastery, Mental Models, Shared Vision, 

Team Learning, Systems Thinking — will create an 

organization that continually learns intentionally. 

4. Networks and diffusion: Collaboration networks 

in real world systems are typically both small worlds 

(short path lengths and strong clustering) and scale-

free (a few large hub nodes with many connections) 

[3], [49]. Small-world structure helps ideas and 

alerts travel fast. Scale-free structure brings 

efficiency but hub risk [27], [10]. Managers can map 

networks with simple tools. Identify top hubs (by 

degree) and bridges (by betweenness). Protect hubs 

with backups. Use bridges to spread change. Avoid 

single points of failure. During change, start with 

influential nodes, then reach the clusters they 

connect. 

6.3 Leadership and decision-making under 

uncertainty 

1. Match action to context (Cynefin): Not all 

situations are the same. The Cynefin framework 

separates clear, complicated, complex, and chaotic 

domains (Snowden & Boone, 2007). In the clear 

domain, use best practices. In the complicated 

domain, analyze and choose. In the complex 

domain, run parallel probes and learn. In the chaotic 

domain, act fast to create order, then switch to 

learning. A one-page playbook helps leaders pick 

the right move. It prevents over-analysis in complex 

work and prevents rash action in complicated work. 

2. Enable emergence (complexity leadership): 

Complexity leadership views leaders as enablers of 

adaptive dynamics (Uhl-Bien et al., 2007). They set 

the few key constraints. They connect people who 

need to talk. They remove friction in information 

flow. They reward learning and cooperation. In 

physics language, they tune the Hamiltonian of the 

organization. They do not try to predict every 

outcome. They design conditions so good outcomes 

are more likely. A simple checklist helps: Are goals 

clear and shared? Are incentives aligned across 

units? Is data easy to reach? Are boundaries and 

roles clear? Are experiments safe and cheap? 

3. Design the decision process (quantum-like 

judgment): Human judgments show order effects 

and context effects. Quantum probability models 

explain these patterns by treating preferences as 

states that “collapse” when measured (Busemeyer & 

Bruza, 2012; Pothos & Busemeyer, 2013). 

Managers do not need advanced math to benefit. 

They can design better meetings. Collect 

independent pre-reads before group talk. Rotate the 

order of presentations. Separate facts from frames on 

the slide. Use ranges and probabilities instead of 

single numbers. Track decision latency (time from 

first signal to choose) and reversal rate (percent of 

major choices reversed within 90 days). The aim is 
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lower latency with stable choices. If reversals rise, 

slow down or improve evidence. 

6.4 Organizational interconnectedness and 

holistic thinking 

1. Engineer coupling on purpose: Some work 

benefits from tight coupling (shared data, shared 

goals, shared cadence). Other work needs loose 

coupling (clear interfaces and buffers). Leaders 

should choose the coupling on purpose. For tight 

coupling, use shared okrs, joint reviews, and co-

location (even if virtual with always-on channels). 

For loose coupling, use apis, service-level 

agreements, and modular designs. Re-check 

coupling after big changes. If failures cascade, 

decouple. If coordination delays value, couple [17], 

[35]. 2. Classical vs. Quantum-inspired views 

Table 1: Classical vs. Quantum Comparison 

Dimension 
Classical / 
Mechanistic 

Quantum / 
Complexity-
inspired 

View of the 
firm 

Machine with 
parts 

Living system 
with relations 

Causality 
Linear and 
stable 

Nonlinear and 
path-dependent 

Planning 
One plan, full 
detail 

Options, small 
probes, rolling 
choices 

Control 
Central rules, 
variance cuts 

Distributed 
control, requisite 
variety 

Metrics 
Single kpis, 
point targets 

Paired metrics, 
ranges, system 
outcomes 

Structure 
Silos and 
strict 
hierarchy 

Networks, 
modular teams, 
boundary roles 

Change 
Top-down 
program 

Emergent 
change under 
enabling 
constraints 

Risk 
Something to 
eliminate 

Something to 
sense, bound, 
and learn from 

Learning After rollout 
Continuous, 
with short cycles 
and reviews 

Table 1 summarizes contrasts referenced in [35], [2], 

[6], [26], [49], and [3]. 

3. Simple system health checks: Three fast checks 

support holistic thinking. (A) Variety check: Is 

response variety at least as high as disturbance 

variety? If no, add skills or automate [2]. (B) 

Network check: Who are the top hubs and bridges? 

Are they protected and supported [27]? (C) 

Coherence check: Do cross-unit metrics align, and 

do teams share the same few goals [35]? These 

checks take hours, not months, and often prevent 

bigger problems later.  

6.5 Quantum management in practice: patterns 

and simple measures 

Pattern A: Parallel probes before commitment 

(superposition): Define 2–4 options. For each 

option, define one critical assumption and one small 

test. Run tests in parallel. Update beliefs after each 

sprint. Kill, pivot, or scale. Portfolio entropy H = 

−∑pᵢ log pᵢ should start moderate, then drop as 

evidence accumulates [36]. Record cost per unit 

learning (test cost divided by expected information 

gained). It preserves good options and prevents lock-

in. It mirrors superposition and controlled “collapse” 

[13], [44]. 

Pattern B: Manage paired trade-offs (uncertainty): 

Pick a critical pair (e.g., speed–quality). Define 

acceptable bands for both. Review both every cycle. 

Do not push one at the expense of the other. A 

simple tension index T = √(Vₐ⋅V_b), where Vₐ and 

V_b are rolling variances of the two metrics. Rising 

T signals stress and likely failures. It keeps the 

system inside safe bounds and reduces gaming [15], 

[23]. 

Pattern C: Requisite variety audits (cybernetics): 

List top 10 disturbance types. List distinct response 

types. Map who can trigger each response and how 

fast. Count of responses vs. Count of disturbances; 

median escalation time; share of cases solved at the 

edge. It makes Ashby’s law operational and turns 

top-down control into guided autonomy [2], [6]. 

Pattern D: Network-aware change 

(interconnectedness): Map collaboration network 

for the domain. Identify top hubs and bridges. Start 
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change with them. Give them tools and support. Add 

redundancy for critical hubs. Betweenness and 

degree for top nodes; reach (share of the network 

within two steps of seed nodes). Real networks are 

small-world and scale-free. Working with the 

structure speeds diffusion and reduces risk [49], [3], 

[27], [10]. 

Pattern E: Probe–sense–respond (complex 

contexts): When uncertainty is high, design small, 

safe-to-fail tests. Run several in parallel. Learn fast. 

Amplify what works; stop what does not. Time-to-

learning (signal to insight), amplification rate (tests 

scaled / tests run), and containment rate (tests 

stopped with low cost). It matches action to context 

and avoids long delays [38]. 

Pattern F: Decision process design (quantum-like 

behavior): Send pre-reads. Collect independent 

inputs first. Rotate the order of presentations. 

Separate facts from frames. Decide with ranges and 

thresholds. Decision latency and reversal rate. Track 

forecast calibration over time. It reduces order and 

context effects that distort choices [9], [30]. 

Pattern G: Align incentives and information (the 

Hamiltonian view): List the top five incentives and 

top five data flows that shape work. For each, ask: 

does it push the system in the desired direction? If 

not, change it. Cycle time to key outcomes; hand-off 

count; signal delay from customer to decision. It 

tunes the organizational “Hamiltonian,” which 

shapes system evolution without micromanagement 

[47]. 

Table 2 presents the consolidated concept-to-

practice framework that links physics/complexity 

ideas to simple managerial measures and routines. 

Table 2: Consolidated Concept-to-Practice 

Framework for Quantum Management 

Physic
s / 
Compl
exity 
concep
t 

Core 
formu
la / 
notati
on 

Manageme
nt 
analogue 
(plain) 

Basic 
measure 
(how to 
compute) 

Simple 
routine / 
tool 

Sample 
indicato
rs & 
threshol
ds 

Uncert
ainty 
princi
ple 

Δ𝑥

⋅ Δ𝑝

≥ ℏ/2 

Paired 
trade-offs 
(e.g., 
speed–
quality). 
You cannot 
drive both 
to extreme 
precision at 
once. 

Tension 
index 𝑇 =

ඥ𝑉௔ ⋅ 𝑉௕, 

where 
𝑉௔ , 𝑉௕Are 
rolling 
variances 
of the 
paired 
kpis. 

Set 
uncertain
ty 
budgets 
for both 
metrics, 
review 
together 
every 
cycle. 

Flag if 
both 
metrics 
breach 
bands in 
the 
same 
sprint; 
target 
steady 
or 
falling 
𝑇. 

Super
positio
n 

State 
Ψhold
s 
multip
le 
possibi
lities 

Keep 
several 
small 
options 
alive until 
evidence is 
clear. 

Portfolio 
entropy 
𝐻 =

−∑𝑝௜Log 𝑝௜

Over 
current 
options 
with 
subjective 
probabiliti
es 𝑝௜ . 

Parallel 
probe-
and-learn 
sprints; 
real 
options 
staging. 

Start 
with 
moderat
e 𝐻; let 
𝐻fall 
only as 
evidenc
e 
accumul
ates. 

Schrö
dinger 
dynam
ics / 
Hamilt
onian 

𝑖ℏ
∂Ψ

∂𝑡
= 𝐻෡Ψ 

Incentives, 
decision 
rights, and 
data flows 
act like the 
“Hamiltoni
an” that 
shapes 
behavior 
over time. 

Cycle 
time, 
hand-off 
count, 
signal 
delay 
(customer 
signal → 
decision), 
before vs. 
After 
policy 
changes. 

Tune 
incentive
s, 
decision 
rights, 
data 
access 
first; 
then 
observe 
system 
trajectory
. 

Expect 
shorter 
cycle 
time, 
fewer 
hand-
offs, 
lower 
signal 
delay 
after 
tuning. 

Entan
gleme
nt 

Non-
separa
ble 
joint 
states; 
Bell-
inequa
lity 
violati
ons 

Tight cross-
team 
coupling 
for shared 
outcomes; 
changes in 
one area 
move 
others. 

Outcome 
coherence 
(shared 
OKR 
alignment
), joint 
defect/upti
me, cross-
team lead 
time. 

Shared 
okrs, 
joint 
reviews, 
clean 
interface
s, 
boundary
-
spanning 
roles. 

Rising 
joint 
outcome
s; 
falling 
cross-
team 
lead 
time; 
fewer 
conflicti
ng kpis. 

Energ
y–
mass 
equiva
lence 

𝐸

= 𝑚𝑐ଶ 

Latent 
potential in 
skills, 
knowledge, 
trust turns 
into visible 
outcomes 
under the 
right 
structure. 

Conversio
n ratio 
(ideas → 
shipped 
features / 
quarter), 
reuse rate 
of assets, 
capability 
coverage. 

Map 
intangibl
e assets; 
create 
release 
paths 
(apis, 
playbook
s, partner 
programs
). 

Higher 
conversi
on and 
reuse 
rates 
quarter-
over-
quarter. 

Infor
mation 
/ 
variety 
(entro
py) 

𝐻(𝑋)

= −∑𝑝(𝑥

Right level 
of variety 
in 
portfolios, 
plans, and 
skills. 

Entropy 
of 
innovation 
portfolio, 
scenario 
set, skill 
mix. 

Quarterly 
variety 
audit; 
adjust 
mix to 
avoid 
over-
concentr

Entropy 
in a 
target 
band 
(not too 
low, not 
too 
high). 
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Physic
s / 
Compl
exity 
concep
t 

Core 
formu
la / 
notati
on 

Manageme
nt 
analogue 
(plain) 

Basic 
measure 
(how to 
compute) 

Simple 
routine / 
tool 

Sample 
indicato
rs & 
threshol
ds 

ation or 
noise. 

Nonlin
earity 
& 
thresh
olds 

Logisti
c map 
𝑥௧ାଵ =

𝑟𝑥௧(1 −

𝑥௧); 
Lorenz 
system 

Small 
parameter 
changes can 
cause big 
swings 
(queues, 
defects). 

WIP level, 
queue 
oscillation 
amplitude, 
defect 
spikes 
after 
policy 
changes. 

Set 
guardrail
s (WIP 
limits), 
shorten 
feedback 
loops, 
simulate 
before 
scaling. 

No 
repeated 
oscillati
ons after 
changes
; stable 
WIP 
within 
limits. 

Requis
ite 
variety 
(cyber
netics) 

“Only 
variety 
absorb
s 
variety
” 

Match 
response 
types to 
disturbance 
types; push 
decisions to 
the edge. 

Vardist–
varresp 
gap: count 
disturbanc
e 
categories 
vs. 
Unique 
responses; 
edge-
resolution 
rate. 

Variety 
audit; 
add 
multi-
skilling, 
automati
on, or 
decision 
rights 
where 
gaps 
exist. 

Varresp 
≥ 
vardist; 
rising 
edge-
resoluti
on rate; 
falling 
escalati
ons. 

Viable 
Syste
m 
Model 
(VSM) 

Recurs
ive 
control 
archite
cture 

Local 
autonomy 
with 
coherent 
policy and 
escalation. 

Escalation 
time, 
policy 
exceptions
, rework 
due to 
mis-
routing. 

Clarify 
VSM 
roles; 
codify 
escalatio
n and 
policy 
cadence. 

Faster 
escalati
ons; 
fewer 
exceptio
ns; 
lower 
rework. 

Netwo
rk 
topolo
gy 

Small-
world; 
scale-
free; 
central
ity 
(degre
e, 
betwee
nness) 

Innovation 
and change 
spread 
through 
hubs and 
bridges; 
hubs are 
fragile. 

Degree/be
tweenness 
of key 
nodes; 
reach 
within 
two steps; 
single-
point 
failures. 

Map 
collabora
tion 
network; 
start 
change 
with 
hubs/brid
ges; add 
redundan
cy. 

Higher 
reach 
early in 
change; 
lower 
depende
ncy on 
single 
hubs. 

Cynefi
n 
(match 
action 
to 
contex
t) 

- 

Clear vs. 
Complicate
d vs. 
Complex 
vs. Chaotic 
domains. 

Probe 
ratio in 
complex 
work; 
decision 
latency; 
reversal 
rate. 

Use 
probe–
sense–
respond 
in 
complex 
contexts; 
act–
sense–
respond 
to 
stabilize 
chaos. 

Lower 
latency 
without 
higher 
reversal; 
higher 
probe 
ratio in 
complex 
domains
. 

Quant
um-
like 
judgm
ent 
(order/
contex
t 
effects
) 

State 
collaps
e; 
interfe
rence 

Meeting 
design 
affects 
choices; 
order 
effects are 
real. 

Decision 
latency, 
reversal 
rate, 
forecast 
calibration
. 

Collect 
independ
ent pre-
reads; 
rotate 
agenda 
order; 
decide 
with 
ranges. 

Lower 
latency 
with 
stable 
reversal; 
better 
calibrati
on over 
time. 

Explor
ation 

 
(linked 

Balance 
discovery 

Exploratio
n share of 

Time-
box 

Explorat
ion 

Physic
s / 
Compl
exity 
concep
t 

Core 
formu
la / 
notati
on 

Manageme
nt 
analogue 
(plain) 

Basic 
measure 
(how to 
compute) 

Simple 
routine / 
tool 

Sample 
indicato
rs & 
threshol
ds 

vs. 
Exploi
tation 

to 
superp
osition
/uncert
ainty) 

and 
delivery. 

budget/ti
me; time-
to-
learning; 
delivery 
reliability. 

explorati
on; 
separate 
or cycle 
modes; 
gate with 
evidence. 

share in 
a target 
band; 
faster 
time-to-
learning
. 

 

Formulas are used as guiding analogies or modeling 

tools, not literal laws for organizations. All measures 

can be tracked with operational data on monthly or 

quarterly cycles. 

Vignettes 

Vignette 1: “Working backwards” at Amazon: 

Amazon’s “working backwards” method starts from 

the customer outcome and then designs the product. 

A small team drafts a mock press release (PR) and a 

short FAQ before building anything. Several 

PR/FAQ drafts can exist in parallel. Each draft tells 

a different story about who the customer is, what 

problem is solved, and how success will be 

measured. This maintains many options alive 

simultaneously; this is like superposition. Leaders 

give feedback, ask for evidence, and request small 

tests (for example, a customer interview or a paper 

prototype). As evidence grows, weak options are 

dropped, and one option is chosen. In essence, this 

is the "collapse" phase. The moment a PR/FAQ is 

approved, the team will then commit and coordinate 

based on that plan, all incentives, decision authority 

and data access. Quantum-wise, the team's 

"Hamiltonian" is set so the system state is moving 

toward the desired point [8]. It also allows for very 

easy-to-track metrics. Teams can track portfolio 

entropy H = −∑pᵢ log pᵢ across active PR/faqs to 

keep enough variation early in the process and avoid 

locking-in too quickly. They can also track decision 

latency (from first signal to executive approval), 

cycle time (executive approval to first shippable 

outcome), and reversal rate (reversals of major 



GKU Journal of Multidisciplinary Research (GKUJMR) 
ISSN: 3049 – 298X, Volume – II, Issue – I, April – 2026 

Page 59 of 97 
 

decisions within 90 days). They can also set an 

uncertainty budget (for example, allow ±10% scope 

variance and a fixed two-week discovery window) 

and monitor a tension index for paired trade-offs 

(e.g., speed–quality). This method provides for a 

common body of knowledge to be used across 

departments in an organization: Product, 

Engineering, Design, Legal etc., utilize the same 

PR/FAQ and the same Outcomes thus increasing 

Coherence and reducing Hand-Off Friction between 

Departments; The authors found that this method 

has resulted in faster decision making, less need for 

Rework Loops and more defined responsibility 

among employees, as each employee is able to see 

the same "Finished Future" before they start building 

it [8]. In practice, the habit is simple: keep options in 

parallel, test lightly, choose with evidence, and then 

align incentives and information so execution flows. 

Vignette 2: Spotify squads and tribes: Spotify’s 

model organizes teams into squads (small, cross-

functional units) that group into tribes; chapters and 

guilds connect people with similar skills across 

squads. The model mixes tight coupling where 

shared outcomes matter and loose coupling where 

speed and resilience matter. The work that must 

work together (shared goals, light-weighted 

standards, regular "rituals") is connected (coherent; 

productive "entanglement"), allowing different 

types of work to progress independently via apis, 

well-defined interfaces, and smaller batches 

(supporting requisite variety: many types of 

problems can be addressed locally at the edge of the 

system without a bottleneck in the center [21]). A 

manager can monitor several key indicators to 

maintain a healthy balance. Firstly, map the 

collaboration network using social network analysis 

(degree and betweenness centrality) to identify key 

points of connection ("hubs" and "bridges"). 

Secondly, protect these key points by having backup 

plans and providing adequate training for those who 

are responsible for them. Thirdly, monitor three 

basic metrics that reflect how quickly ideas turn into 

products being delivered: lead time from when an 

idea was created to when it became available for use 

(Lead Time), deployment frequency (Deployment 

Frequency), and the number of failures due to a lack 

of change (Change Failure Rate). Fourthly, when 

tracking the amount of time it takes for two teams to 

collaborate (cross team dependency cycle time), pay 

attention to whether one team depends too much on 

another (indicating potential bottlenecks). Finally, 

perform a quarterly "variety audit" to list all the 

types of disturbances (e.g., compliance requests, 

sudden increases in traffic) that the squads will 

experience and confirm each squad has a unique 

plan (playbook) to address most of these disturbance 

types. Additionally, measure the "portfolio entropy" 

across all the backlogs of the squads to ensure there 

is enough "option variety" as squads go about their 

discovery process. If the collaboration network 

becomes too centralized (i.e., there are too many 

"hubs" and not enough "bridges"), introduce some 

new "bridges" (e.g., create a new Chapter meeting or 

a common demo day) to provide additional ways for 

teams to collaborate. If the work being done is 

becoming too "coupled" (i.e., too dependent on other 

work) and creating cascading failures (i.e., a single 

point of failure causes a chain reaction of 

downstream failures), break the coupled work into 

separate modules or make the interface to the 

dependent work lighter weight. This model allows 

for "emergence," i.e., small, safe changes are made 

to the system through a small world network of 

teams/guilds and thus allow for rapid propagation of 

good practices throughout the organization (but 

increase the risk of damage to "hubs" if they are not 

properly protected). In short, the lesson is simple and 

repeatable: Design the organization's structure so 

that the correct work is tightly coupled, the 

remaining work is decoupled, and the organization's 
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network is resilient. This will enable faster learning, 

fewer escalations, and greater overall resilience in 

release cycles [21]. 

The common theme of this book can be applied 

across each of its five parts. Uncertainty should 

always be treated as a normal part of business life, 

so that you are able to create an environment to 

evaluate and mitigate the risks associated with 

uncertainty by managing trade-offs in pairs [23], 

[15], hold options open long enough to develop 

knowledge about your options, and make decisions 

based on evidence [44], [13], adjust your 

organization's incentive structures, decision rights 

and data availability before attempting to evolve the 

structure or processes of the organization [47], 

engineer interdependencies when they add value to 

the organization, but also ensure that those same 

interdependencies do not create unnecessary risk 

through modularization [17], [35], and finally match 

the appropriate action to the appropriate level of 

complexity in the situation at hand, i.e., determine if 

the situation is complicated, and if so analyze, or if 

the situation is complex and requires probing [38]. 

Using simple metrics such as entropy to measure 

variety, a tension index to measure paired trade-off, 

variety audits to measure viability, and network 

centrality to measure changes will allow you to 

visualize and measure the impact of these ideas in a 

repeatable manner [10], [36], [27], [2]. 

7. Findings 

 A Quantum Complexity Perspective on 

Organizational Agility and Innovation is 

demonstrated to be a useful approach to 

understanding how managers can operate effectively 

in uncertain environments. Key concepts from this 

perspective can be easily translated into 

management practice. In an environment where 

uncertainty exists, it will become easier to use pairs 

of metrics and “budgets” for each type of 

uncertainty. This makes it possible to apply 

“superposition” (i.e., running multiple options at 

once) with smaller-scale tests of each option prior to 

large investments of resources. “Entanglement” 

(e.g., creating a team of people who are all working 

towards common goals and have clear interfaces 

between them) facilitates the ability of various teams 

to share success or failure as a collective outcome. 

When applying these concepts, there are several 

simple measures that can facilitate their application; 

entropy provides a measure of the diversity of a 

given set of options and outcomes (and can provide 

a measure of the breadth of the organization’s 

response); a Tension Index can help organizations 

manage trade-offs between speed and quality; and a 

variety audit can be used to determine whether the 

responses to various forms of disturbance are 

consistent with the nature of those disturbances. 

Finally, network centrality analysis can be applied to 

identify the critical “hubs” and “bridges” within an 

organization that need to be leveraged in order to 

enable change. These tools, along with a decision-

making framework based upon the Cynefin model, 

can be used to guide organizational teams to engage 

in probing actions when confronted with complex 

problems, and to engage in analytical behaviors 

when confronted with complicated problems. 

Additionally, these tools can be used to design 

decisions that reduce the influence of both the order 

effect and the context effect using pre-reads, rotating 

the order of presentations of alternatives, and 

providing range estimates (as opposed to single 

point estimates). Furthermore, tuning the 

organization’s incentive structures, decision rights, 

and information flows will act similarly to changing 

the organization's “Hamiltonian”, and will result in 

changes to behavior without requiring the level of 

control associated with micromanaging. Overall, 

these steps can enhance the organization’s agility, 

promote its ability to innovate, and increase the 

quality of its decisions. These steps may also 



GKU Journal of Multidisciplinary Research (GKUJMR) 
ISSN: 3049 – 298X, Volume – II, Issue – I, April – 2026 

Page 61 of 97 
 

provide a simple, testable, and measurable 

framework that future studies can assess and modify. 

8. Conclusion 

 The study indicates that a quantum 

management approach is an appropriate lens through 

which to view companies that operate in an 

environment of rapid change and/or great 

uncertainty. Quantum management incorporates 

some of the most fundamental concepts from 

physics and complexity theory into the thinking 

process of day-to-day management while avoiding 

the idea that companies will behave in accordance 

with the laws of physics as they apply to the physical 

world. The uncertainty principle represents the need 

to develop solutions that address trade-off pairs and 

to utilize multiple alternatives (e.g., targets) rather 

than relying on a single target or alternative solution. 

Additionally, the uncertainty principle serves as a 

reminder that there may be limits to one's ability to 

predict outcomes, and that these limitations should 

be acknowledged. The concept of superposition is a 

guideline for developing a range of small 

alternatives (options), testing each of them briefly, 

and committing to a particular option only after 

sufficient evidence exists to justify such a 

commitment. Finally, entanglement provides a 

conceptual framework for designing common 

objectives for linked teams and for establishing clear 

interfaces among those teams; in doing so, it enables 

teams to act in concert with less resistance. The basic 

metrics provide a means to operationalize each of 

the above concepts. For example, a measure of 

entropy (a term borrowed from thermodynamics) 

can be used to track the diversity of a portfolio. 

Similarly, a tension index (that is based upon two 

variables that are interdependent, e.g., speed and 

quality) can be used to monitor the tension that arises 

between competing demands within a system. 

Variety audits can be used to determine whether an 

organization has developed an adequate number of 

response strategies to address the types of 

disruptions that it is likely to experience. Network 

analysis can be employed to identify the hubs and 

bridges in a company’s network structure that 

facilitate the diffusion of change throughout the 

organization and minimize the risk of disruption. In 

addition, the study illustrates how leaders can create 

incentives, grant decision-making authority, and 

establish information flow patterns to effect changes 

in organizational behavior on a large scale – like 

how adjustments are made to the "Hamiltonian" 

function that determines the trajectory of a system. 

The Cynefin Framework can assist leaders in 

identifying the type of problem an organization is 

experiencing (i.e., complicated vs. Complex) and 

selecting an appropriate course of action to address 

that problem. However, this does not mean that the 

above approaches would supplant the established 

management practices. Rather, the new approaches 

provide additional balance and reality to the 

planning and control functions inherent in managing 

dynamic, living systems. While the review 

highlights the many accomplishments of quantum 

management, it also identifies areas that require 

further research to advance the field. Specifically, 

the field requires the development of standard 

metrics that are acceptable across all industries to 

measure an organization’s uncertainty budget, its 

portfolio entropy, its network coherence, and the 

degree to which its variety matches the types of 

disruptions that it is likely to experience. Further, the 

field requires comparative experimental studies to 

evaluate the effectiveness of quantum-inspired 

decision processes relative to traditional planning 

approaches across various industries. Additionally, 

the field requires the development of theoretical 

linkages between the decision processes of 

individuals and the systemic outcomes of those 

decisions. From a practical perspective, managers 

can begin using quantum management today by 
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identifying the key trade-offs that their organizations 

must navigate, maintaining multiple options, 

creating simple boundaries, shortening feedback 

loops, and aligning teams toward a limited set of 

mutually accepted objectives. By measuring and 

refining these practices over time, quantum 

management can evolve into a tested, replicable, and 

everyday means of improving decision making, 

innovation, and agility in actual organizations. 

Implications of the Study 

 The research provides an obvious toolkit 

that can be used by managers in situations of 

uncertainty. Managers will have the ability to 

monitor paired trade-offs; they will be able to run 

small parallel options; they will be able to monitor 

shared outcomes as a means of creating alignment 

between their team members. Simple tools such as 

portfolio entropy; variety audits; network maps; and 

decision latency are simple tools which can be put 

on a manager's dashboard (i.e. Dashboard) at some 

frequency. Leaders can create incentives; and alter 

how managers make decisions (in terms of decision 

rights) and alter how information is distributed (in 

terms of data flows) as a way of creating appropriate 

behaviors without having to create overly 

controlling processes. Trainers can take the ideas 

from this research and develop them into short play 

books and/or training routines. When managers and 

trainers work together, they can provide a basis for 

faster learning; improved innovation; and improved 

reliability with regards to decision-making. 

Future Research Directions 

 This study is mostly theoretical and would 

benefit from further empirical testing to support 

these concepts. It is recommended that future 

research develop and test new, easy to use 

measurement instruments for uncertainty budgeting, 

portfolio entropy, the tension index, network 

coherence and variety matching. The empirical 

validity of these methods should be tested using both 

field research and longitudinal designs within a 

range of sectors. The research also should provide 

empirical evidence of how team and organizational 

performance are affected using quantum style 

decision making models as well as which situations 

will result in successful or unsuccessful use of this 

methodology. A wide range of methodologies such 

as randomized trials, quasi-experimental designs, 

simulation studies and public data sets may be used 

to increase the causal power of this research and the 

external validity of its findings. 
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