SOLID Design Principles

Idea In Short

The SOLID principles were formulated to solve a software engineering problem: how do you
build systems that scale without becoming brittle and that change without breaking? Robert
C. Martin, the software engineer who introduced these principles in his 2000 paper _Design
Principles and Design Patterns_, observed that poorly structured systems decay — they
become rigid, fragile and impossible to modify without generating cascading failures. That
observation applies with equal precision to organizations.

Executives who apply the SOLID principles — Single Responsibility (SRP), Open-Closed
(OCP), Liskov Substitution (LSP), Interface Segregation (ISP) and Dependency Inversion
(DIP) — to organizational design, technology architecture and operating model construction
build systems that scale without compounding dysfunction. The action is concrete: audit
your organizational structure, your technology governance model and your operating
processes against all five principles. Identify where violations exist. Redesign to correct
them before the brittleness they create forces a crisis-driven restructuring.

Origins and Relevance

Robert C. Martin, widely known as Uncle Bob in the software engineering community,
published the foundational principles in 2000. The SOLID acronym itself was coined around
2004 by software engineer Michael Feathers as a mnemonic to make the five principles
memorable and teachable. Martin had observed a consistent pattern in software
development: systems that began with clean, functional code became progressively harder
to maintain, extend and adapt as they grew. He called this process software rot — the
gradual degradation of a system's internal coherence under the pressure of accumulated
changes, additions and shortcuts.

The SOLID principles were Martin's prescription for preventing software rot. Each principle
targets a specific structural failure mode. Together, they define the conditions under which
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a complex system remains coherent, modifiable and fit for purpose as it grows and as its
environment changes. The principles belong to the discipline of object-oriented
programming (OOP), but their underlying logic — reduce unnecessary coupling, increase
focused cohesion, design for extension rather than modification — translates directly to the
challenges of organizational and systems design that executives face.

Martin's principles have been applied with increasing frequency to organizational
architecture, operating model design and technology governance by practitioners who
recognize that the structural failure modes of software systems and organizational systems
are structurally analogous. Both consist of interdependent components that must change
over time. Both degrade when those components are poorly scoped, tightly coupled and

designed for a fixed environment rather than an evolving one.
Single Responsibility Principle

The Single Responsibility Principle (SRP) states that a component should have one and only
one, reason to change. In software, that means a class or module should handle a single
well-defined responsibility. When a component carries multiple responsibilities, a change to
one responsibility introduces risk to the others — even when the second responsibility was
not the intended target of the change.

The organizational translation is direct and consequential. A team, function or business unit
that holds multiple distinct responsibilities — with different stakeholders, different
performance metrics and different change drivers — accumulates the same structural
fragility that the SRP identifies in software. When the market demands change in one of
those responsibilities, the organizational unit must reconfigure itself in ways that disrupt the
others. The result is coordination overhead, unclear accountability, contested resource
allocation and the organizational equivalent of software rot: a function that becomes
progressively harder to manage and less fit for any of its purposes as it grows.

The SRP discipline applied to organizational design produces focused, clearly scoped units
with unambiguous ownership. Each team or function answers a single question: what is the
one reason this unit would need to change? If the answer involves more than one distinct
driver — serving different customer segments, managing different value chain stages,
reporting to different strategic priorities — the unit is a candidate for decomposition.
Martin's prescription for software applies here without modification: when a unit has too
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many responsibilities, separate them so that changes in one do not cascade into the others.

Open-Closed Principle

The Open-Closed Principle (OCP) states that a software entity should be open for extension
but closed for modification. New behavior should be added to a system by extending
existing components, not by altering them. Modification carries risk because it changes the
behavior of something that other components already depend on. Extension adds capability
without disrupting the existing architecture.

Organizations violate this principle constantly. A business unit that works well is restructured
to accommodate a new strategic priority — not extended with new capabilities or supported
with new resources, but modified at its structural core. The modification disrupts the unit's
existing accountability, processes and performance dynamics. The new strategic priority is
accommodated at the cost of degrading the unit's established performance. Martin's
principle prescribes the alternative: build new capability through extension — new teams,
new roles, new platforms — that leaves the existing structure intact and functional.

Technology governance benefits directly from OCP discipline. Organizations that modify
core platforms to accommodate every new business requirement accumulate technical debt
at an accelerating rate. Each modification to a foundational system creates new
dependencies and new risk surfaces. Organizations that govern their technology
architecture on OCP principles — building extensible platforms that support new capabilities
through well-defined interfaces rather than repeated core modification — maintain
architectural coherence at scale. That coherence translates to lower change costs, faster
deployment cycles and reduced operational risk, outcomes that carry direct financial value.

Liskov Substitution Principle

The Liskov Substitution Principle (LSP) was formulated by computer scientist Barbara Liskov
in her 1987 conference keynote. Martin incorporated it into the SOLID framework. The
principle states that any component of a subtype should be substitutable for a component of
its parent type without altering the correctness of the system. A derived class must honor
the behavioral contract of its base class — not merely its interface, but the expectations and
guarantees that its interface represents.
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The organizational application of LSP addresses substitutability in roles, teams and
processes. A high-functioning organization should be able to substitute one capable team,
role occupant or process variant for another without degrading the overall system's
performance. When substitution breaks the system — when replacing a key individual
collapses a function, when deploying a new team into an established process generates
failures, when a different vendor following the same specification produces incompatible
outputs — the organization has a Liskov violation. The dependency is on a specific
implementation rather than a well-defined capability contract.

This principle carries significant implications for talent strategy and succession planning.
Organizations that build critical capabilities around specific individuals rather than around
well-defined role expectations and transferable competency models create structural
fragility that the LSP names precisely. The prescription is to design roles as behavioral
contracts — clear expectations, measurable outputs and defined interaction protocols — so
that the system functions correctly regardless of which qualified individual occupies the
role. That design discipline produces resilient organizations. Its absence produces key-
person risk at scale.

Interface Segregation Principle

The Interface Segregation Principle (ISP) states that no component should be forced to
depend on methods or interfaces it does not use. Large, general-purpose interfaces create
unnecessary coupling: a component that depends on a broad interface is affected by
changes to any part of that interface, even parts it never uses. The prescription is to
decompose broad interfaces into smaller, focused ones so that each component depends
only on what it actually requires.

Organizational structures routinely violate ISP. Centralized service functions — human
resources (HR), information technology (IT), finance, legal — frequently design their
interfaces as broad, general-purpose processes that every business unit must engage with
in the same way. A startup-scale business unit is forced to follow the same procurement
approval chain as a mature enterprise unit. A product team working in two-week sprints is
forced to follow the same change management process as a regulated operations function.
Each unit is coupled to an interface it does not fully need and every change to that interface
creates friction across all units, even those for which the specific change is irrelevant.
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ISP discipline in organizational design produces tiered, role-specific service interfaces —

each calibrated to the actual needs of the consuming unit rather than to the lowest-common-
denominator requirements of all possible consumers. Platform teams in technology
organizations have applied this principle explicitly: rather than building monolithic platforms
with universal interfaces, they build composable capabilities that product teams consume
selectively, depending only on the components they require. The result is lower coordination
overhead, faster delivery and cleaner accountability for each component's performance.

Dependency Inversion Principle

The Dependency Inversion Principle (DIP) contains two interdependent directives. First, high-
level modules should not depend on low-level modules; both should depend on
abstractions. Second, abstractions should not depend on details; details should depend on
abstractions. The principle addresses the directional flow of dependency in a system — and
argues that strategic intent, not operational specificity, should govern how components
relate to each other.

In software, DIP prevents high-level business logic from being contaminated by the
specifics of low-level implementation. If a business process module depends directly on a
specific database technology, a change to the database forces a change to the business
logic — even though the business logic has no legitimate reason to know or care which
database technology the system uses. DIP inserts an abstraction layer — an interface —
between the two, so that the business logic depends on the interface and the database
implementation also depends on the interface. Neither depends on the other directly.

The organizational translation carries direct strategic value. High-level strategy should not
depend on the specifics of current operational implementation. When a board-level decision
about market positioning depends on how a particular internal system happens to work
today, the organization has a DIP violation at the strategic level. Its strategic options are
constrained by operational specificity rather than expanded by operational abstraction.
Organizations that invest in building clean abstraction layers between strategy and
implementation — through platform thinking, modular operating models and technology
governance disciplines — preserve the strategic degrees of freedom that DIP prescribes.

Technology and Business Alighment
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The DIP also addresses the directional relationship between technology and business
strategy. A common and costly organizational failure occurs when business decisions are
driven by technology constraints rather than by business requirements. The technology
layer — the current capability of a platform, the architecture of a legacy system, the delivery
timeline of a vendor — becomes the de facto determinant of strategic options. That
inversion of the proper dependency relationship is a DIP violation at the enterprise level.

Martin's prescription applies directly: business requirements should define the abstraction.
Technology should implement it. Organizations that have inverted this relationship — whose
product roadmaps are determined by technical debt rather than market opportunity, whose
partnership decisions are constrained by system incompatibilities rather than strategic fit —
have structurally embedded a capability ceiling into their operating model. Reversing that
inversion requires deliberate architectural investment and organizational will, but its value is
measurable in the strategic options it recovers.

SOLID as Organizational Governance

The five SOLID principles, taken together, describe a coherent governance philosophy for
complex systems. They prescribe focus over breadth, extension over modification, contract
over implementation, specificity over generality and abstraction over direct coupling.
Applied to organizational design, technology architecture and operating model construction,
they produce systems that can change, grow and adapt without generating the cascading
structural failures that complexity without design discipline reliably produces.

The practical governance tool is a SOLID audit — a structured review of each organizational
unit, process interface and technology dependency against all five principles. The audit
identifies violations, quantifies their structural risk and produces a prioritized redesign
agenda. Organizations that conduct SOLID audits regularly — treating structural coherence
as a governance metric alongside financial performance — maintain the organizational

architecture health that enables strategy to execute as designed.
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The SOLID principles — Single Responsibility (SRP), Open-Closed (OCP), Liskov Substitution
(LSP), Interface Segregation (ISP) and Dependency Inversion (DIP) — provide a validated
framework for designing scalable, adaptable organizational and technology systems.
Organizations that apply these principles reduce structural fragility, preserve strategic
flexibility and build operating models capable of absorbing change without generating
systemic failure.
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