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Theory Of Constraints

Theory Of Constraints (TOC)

Primary Disciplinary Field(s): Business Management, Operations Management, Systems
Thinking, Industrial Engineering
Proponents: Eliyahu M. Goldratt

1. Core Principles and Systems Thinking

The Theory of Constraints (TOC) is a management philosophy developed by Dr. Eliyahu M.
Goldratt that focuses on system improvement by identifying and managing the few factors that limit
a system's performance. At its heart, TOC postulates that any complex system, whether a
manufacturing plant, a supply chain, or a service organization, is inherently limited in its ability to
achieve its goal--typically maximizing profit or throughput--by a very small number of variables,
known as constraints. Goldratt argued that management effort should not be spread evenly
across all activities, as traditional accounting models might suggest, but must be hyper-focused on
exploiting and improving the capacity of this limiting factor.

This approach represents a fundamental shift from local optimization to global system
optimization, a core tenet of systems thinking. Improvements made to non-constrained resources,
while perhaps improving local efficiency metrics, do not contribute to the overall output of the
system; in fact, they often result in detrimental outcomes such as increased work-in-process (WIP)
inventory, excess operating expenses, and misleading performance metrics. Therefore, according
to TOC, management's highest priority is the systematic identification, strategic exploitation, and
eventual elimination or elevation of the binding constraint, ensuring that all subsequent activities
are synchronized to support its maximum output.

The foundational premise derived from the source material is explicitly addressed through TOC's
focus: because there is normally at least one constraint on the success of management systems,
the manager's primary objective is to identify and address those existing constraints. This
systematic approach ensures that every improvement project yields the highest possible return on
investment by addressing the single point of highest leverage within the system. The theory
provides a structured methodology for perpetual improvement, preventing organizations from
engaging in resource-intensive activities that fail to move the overall system closer to its ultimate
goal.

2. Historical Context and Genesis

The Theory of Constraints was formally introduced to the business world in 1984 with the
publication of Goldratt's seminal business novel, The Goal. While Goldratt had developed the
underlying scheduling software, known as Optimized Production Technology (OPT), in the late
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1970s, it was the accessible narrative format of the novel that popularized the seemingly complex
ideas of flow management and bottleneck utilization. The book successfully framed constraints
management not merely as a technical scheduling problem but as a critical managerial decision-
making framework necessary for organizational survival and optimization.

TOC emerged during a pivotal era when Western manufacturers were seeking robust
methodologies to compete with the rising success of Japanese Lean Manufacturing systems.

Unlike Lean, which emphasizes the elimination of all forms of waste (Muda), and Six Sigma, which
focuses on reducing process variation, TOC provided a methodology for focusing efforts. Initially
viewed as competing philosophies, modern management increasingly recognizes TOC, Lean, and
Six Sigma (often grouped as TLS) as complementary. TOC identifies the 'what to change' (the
constraint), Lean provides the 'how to change' (the tools for waste reduction), and Six Sigma
ensures the consistency and quality of the change (variation reduction).

The initial focus of TOC was heavily concentrated on the manufacturing sector, particularly in job
shops and complex production environments where scheduling conflicts and inventory
accumulation were rampant. However, Goldratt and subsequent adherents rapidly expanded the
application of TOC tools to other organizational systems, including logistics, marketing, project
management, and strategic planning. This expansion solidified TOC's standing not just as an
operational tool, but as a holistic systems paradigm applicable to any setting where flow and
dependencies exist.

3. The Five Focusing Steps (POOGI)

The systematic application of TOC principles is formalized through the iterative methodology
known as the Five Focusing Steps, which provides a continuous process of ongoing improvement
(POOGI). This structured cycle ensures that organizational resources are perpetually directed
toward the highest leverage point, preventing stagnation and the re-emergence of old constraints.

Identify the system's constraint: The first and most critical step involves locating the resource,
policy, or market demand that currently limits the system's overall output. This requires meticulous
data analysis and process mapping, differentiating between a physical constraint (like a machine
capacity or labor skill) and a policy constraint (a detrimental rule, metric, or management decision).
Exploit the constraint: Once identified, the constraint must be utilized to its absolute maximum
potential. This means ensuring the constraint resource is never starved or idle. Actions include
minimizing setup times, increasing quality control upstream to prevent the processing of defective
parts, prioritizing its workflow, and avoiding unnecessary breaks or downtime.

Subordinate everything else to the constraint: This challenging step requires all non-
constrained resources to operate at a pace dictated by the constraint's capacity. This often means
intentionally reducing the pace of non-bottleneck resources, even if it leads to apparent local
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idleness. Subordination is vital because it prevents the overproduction that leads to excessive
work-in-process inventory before the bottleneck.

Elevate the constraint: If, after maximal exploitation and subordination, the system capacity
remains insufficient to meet market demand, management must invest in structural improvements.
Elevation involves significant capital expenditure or system overhaul, such as buying new
machinery, hiring specialized personnel, redesigning the process, or outsourcing the constrained
activity.

Do not allow inertia to set in--If the constraint is broken, go back to Step 1. Once the
constraint is successfully elevated or eliminated, the limiting factor will inevitably shift to another
part of the system (or become a market constraint). The process must immediately restart to locate
the new constraint and prevent complacency, thus ensuring continuous flow improvement.

4. Key Concepts and Components

Beyond the Five Focusing Steps, TOC utilizes specialized tools to operationalize the management
of constraints in specific environments. The most widely recognized application tool is Drum-
Buffer-Rope (DBR), a scheduling methodology designed primarily for manufacturing and
operations management. The DBR mechanism synchronizes the production flow around the
capacity of the bottleneck, ensuring controlled and predictable flow rates.

The Drum: Represents the system's constraint, which sets the master schedule and dictates the
pace for the entire system. Because the constraint governs the output, its schedule is the
‘drumbeat' to which all other resources must march.

The Rope: Acts as a communication signal from the Drum back to the raw material release point
at the beginning of the process. It dictates when materials should be released, ensuring that they
arrive at the constraint only when needed, maintaining appropriate protective buffer levels and
preventing excess WIP inventory build-up.

The Buffer: Is a strategic protective time inventory placed immediately before the constraint. Its
purpose is to absorb variability and disruptions upstream, ensuring that the critical constraint is
never starved of work, thereby maximizing its utilization.

Another critical component is Critical Chain Project Management (CCPM), which applies TOC
principles to the high-variability environment of project execution. CCPM shifts focus from
managing individual tasks and their inherent padding to managing resource dependencies and the
overall flow of the project. It identifies the ‘critical chain'--the longest sequence of dependent tasks
that also accounts for resource contention--and utilizes project buffers and feeding buffers placed
strategically to protect the completion date from delays inherent in the system.

5. Applications and Examples
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The reach of the Theory of Constraints extends across nearly every organizational function,
demonstrating its power as a generalized systems methodology. In traditional Supply Chain
Management, TOC principles are used to manage the flow of materials from suppliers through
production to final customers, often identifying the distribution center or a major transportation hub
as the constraint to optimize logistics globally.

In Healthcare Systems, TOC is utilized to manage patient flow, where the constraint is often the
availability of highly specialized resources (e.g., operating rooms, diagnostic equipment, or specific
surgical teams). By applying the Five Focusing Steps, hospitals can reduce patient wait times,
increase utilization of high-cost assets, and ultimately improve patient throughput and care quality.
The application demands detailed process mapping to correctly identify whether the constraint is a
physical resource, scheduling policy, or funding limitation.

Furthermore, TOC methodologies have proven effective in strategic planning through the use of
Goldratt's Thinking Processes (TP). The TP tools--such as Current Reality Trees, Future Reality
Trees, and Evaporating Clouds--are used to structure complex problems, identify core conflicts
(policy constraints), and develop robust, systemic solutions that eliminate the root causes of
organizational friction, thus addressing policy constraints that may be hindering overall
performance before focusing on physical constraints.

6. Measures of Performance (Throughput Accounting)

To prevent managers from falling into the trap of localized optimization, TOC mandates the use of
a financial management system called Throughput Accounting (TA), which fundamentally differs
from traditional cost accounting. TA metrics are designed to align managerial decisions directly
with the goal of maximizing organizational profitability by focusing on the flow of money. The
primary metrics are simplified to highlight cash generation versus expenditure:

Throughput (T): Defined as the rate at which the system generates money through sales. It is
calculated as Sales Revenue minus Totally Variable Cost. TOC narrowly defines the Totally
Variable Cost, usually limited strictly to the cost of raw materials.

Inventory (I): All the money the system invests in things it intends to sell. This includes
investments in raw materials, work-in-process (WIP), and finished goods, which are considered
liabilities until they generate sales.

Operating Expense (OE): All the money the system spends in turning Inventory into Throughput
(e.g., labor, utilities, supplies, depreciation).

The TOC philosophy dictates that the objective function is to increase Throughput while
simultaneously decreasing Inventory and Operating Expense. The most powerful leverage point is
consistently the increase of Throughput, provided that the constraint is properly exploited. The rule
of thumb under TA is that a dollar gained in Throughput is far more valuable than a dollar saved in
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Operating Expense or Inventory reduction, ensuring that resources are prioritized toward revenue-
generating activities at the constraint rather than localized cost-cutting.

7. Criticisms and Methodological Limitations

Despite the rigor and success of TOC implementations globally, the methodology is subject to
several practical and theoretical limitations. One significant methodological challenge lies in the
difficulty of accurately identifying the true, often dynamic, constraint in complex systems,
particularly those characterized by high variability and customization (e.g., service environments or
specialized engineering projects). If management misidentifies the constraint, significant time and
capital can be wasted exploiting a non-bottleneck, resulting in little to no overall system
improvement.

Furthermore, the use of Throughput Accounting often presents organizational friction. TA
principles, which treat labor and overhead largely as fixed operating expenses, often conflict
sharply with established external Generally Accepted Accounting Principles (GAAP) or
International Financial Reporting Standards (IFRS), which require detailed unit costing for
inventory valuation. This necessitates maintaining dual accounting systems, increasing
administrative overhead and potentially leading to internal conflicts between operations managers
utilizing TA and financial controllers relying on traditional cost metrics.

Finally, organizational culture often provides substantial resistance to the subordination step.
Intentionally allowing non-constrained resources to be idle to protect the flow through the constraint
contradicts deeply ingrained managerial instincts that value high machine utilization and labor
efficiency. Overcoming this cultural barrier requires strong executive commitment and significant
training to ensure that employees understand that local efficiency does not equate to global
profitability. Critics also note that TOC is powerful in identifying *where* to improve but often needs
to integrate tools from methodologies like Lean and Six Sigma to determine *how* best to execute
the necessary process changes.
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