
TRIZ: Theory of Inventive Problem Solving
TRIZ (Theory of Inventive Problem Solving) is a systematic methodology for innovation and creative 
problem-solving developed by Genrich Altshuller in the Soviet Union. Through rigorous analysis of 
thousands of patents, TRIZ identifies patterns in innovative solutions that can be applied across different 
fields to efficiently solve technical contradictions and drive breakthrough innovations.
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The Birth of TRIZ
TRIZ emerged from the brilliant mind of Genrich Altshuller, a Soviet engineer and inventor who began 
developing this methodology in the 1940s. What distinguishes TRIZ from other innovation approaches is its 
empirical foundation—Altshuller and his colleagues meticulously analysed more than 200,000 patents from 
around the world to identify recurring patterns in successful inventions.

This exhaustive research revealed something remarkable: whilst innovations might appear unique within 
their specific domains, they often employed similar problem-solving principles when examined at an 
abstract level. Altshuller discovered that truly innovative solutions frequently followed identifiable patterns 
regardless of the industry or technology involved.

Rather than viewing innovation as a mysterious flash of genius or relying solely on trial-and-error 
approaches, Altshuller sought to codify innovation into a repeatable, teachable methodology. He 
recognised that most technical problems had likely been solved before in some context, and by extracting 
these universal principles, inventors could accelerate their progress by building upon the collective 
knowledge of previous solutions.

This systematic approach to studying invention represented a radical departure from traditional views of 
creativity as an inherently chaotic or purely intuitive process. Instead, Altshuller proposed that innovation 
could be approached methodically, guided by recognisable patterns of technological evolution and 
problem-solving strategies.



Core Motivation for TRIZ
The fundamental motivation behind TRIZ was Altshuller's desire to transform the traditionally haphazard 
process of invention into a systematic, reliable methodology. He observed that inventors typically relied on 
inefficient trial-and-error approaches or random bursts of inspiration, often requiring numerous failed 
attempts before achieving a breakthrough. This observation prompted him to develop a system that could 
dramatically reduce wasted effort and accelerate the innovation process.

At its heart, TRIZ was designed to help inventors avoid the common pitfalls of conventional problem-
solving methods. Altshuller recognised that human creativity, whilst powerful, is often constrained by 
psychological inertia—the tendency to approach problems within familiar patterns of thinking. By providing 
a structured framework and a toolkit of proven strategies, TRIZ helps inventors break free from these 
mental limitations.

A central aim of TRIZ is to efficiently resolve technical contradictions—situations where improving one 
aspect of a system causes another aspect to deteriorate. Traditional engineering often accepts these trade-
offs as inevitable, resulting in compromise solutions. TRIZ, however, seeks to overcome contradictions 
entirely by applying principles derived from successful inventions across diverse fields.

Another key motivation was to democratise innovation by making inventive principles accessible to all 
engineers and problem-solvers, not just those with exceptional intuitive abilities. By systematising 
creativity, Altshuller believed innovation could become a learnable skill rather than a rare talent, thereby 
accelerating technological progress across society.



The Meaning of TRIZ
TRIZ is an acronym derived from the Russian phrase "Teoriya Resheniya Izobretatelskikh Zadatch," which 
translates directly into English as the "Theory of Inventive Problem Solving." The term encapsulates the 
methodology's fundamental purpose: to provide a structured, theoretical framework for approaching and 
resolving complex inventive challenges.

The Russian acronym reflects the methodology's origins in the Soviet Union during the mid-20th century. 
When Genrich Altshuller first developed his systematic approach to innovation, he chose a name that 
emphasised both the theoretical underpinnings and the practical problem-solving orientation of his work. 
The word "Teoriya" (Theory) highlights the scientific, analytical foundation of the methodology, whilst 
"Resheniya Izobretatelskikh Zadatch" (Solving Inventive Problems) points to its practical application in 
overcoming technical challenges.

Although the methodology has spread globally and is now commonly known simply by its acronym, the 
original Russian terminology provides insight into TRIZ's dual nature as both a theoretical framework and a 
practical toolset. This balance between theory and application has been central to TRIZ's enduring 
influence in fields ranging from engineering and product design to business strategy and software 
development.

The term also reflects Altshuller's vision of innovation as a process that can be systematised rather than 
one that relies solely on random inspiration or trial-and-error approaches. By framing his work as a "theory," 
Altshuller positioned TRIZ as a science of creativity with identifiable patterns and principles that could be 
taught, learned, and applied methodically.



Fundamental Principles of TRIZ

Contradiction Analysis

Identifying and resolving technical and physical contradictions that typically require trade-offs 
in conventional problem-solving approaches

Patterns of Technical Evolution

Recognising that technological systems evolve according to predictable patterns and 
trajectories

Generalisation of Inventive Solutions

Abstracting specific solutions to create universal principles applicable across different 
domains

TRIZ is built upon several fundamental principles that form the backbone of its systematic approach to 
innovation. At its core is the principle of contradiction analysis—the recognition that many significant 
technical problems involve inherent contradictions or trade-offs. TRIZ proposes that true innovation occurs 
when these contradictions are resolved rather than compromised, allowing seemingly incompatible 
requirements to coexist harmoniously.

Another foundational principle is the identification of patterns in technical evolution. Through extensive 
patent analysis, Altshuller discovered that technological systems tend to evolve along predictable 
trajectories, regardless of the specific industry. These patterns provide a roadmap for future development 
and can help inventors anticipate the next logical steps in a technology's evolution, thereby gaining 
competitive advantage.

The principle of generalisation and abstraction is equally crucial to TRIZ methodology. By abstracting 
specific problems to their fundamental level, solutions from completely different fields can be applied. This 
cross-pollination of ideas between disparate domains is one of TRIZ's most powerful features, enabling 
breakthrough innovations by transferring knowledge across traditional boundaries.



TRIZ: A Problem-Solving Philosophy

Data-Driven Approach

TRIZ relies on empirical analysis of thousands of 
patents to identify recurring patterns in successful 
inventions. This evidence-based foundation 
distinguishes it from intuition-based methods.

The methodology draws from a vast knowledge 
base of historical solutions, allowing inventors to 
stand on the shoulders of previous innovators 
rather than reinventing solutions from scratch.

Logical Framework

Rather than random idea generation, TRIZ provides 
a structured process for analysing problems, 
identifying contradictions, and applying relevant 
principles to reach innovative solutions.

The approach uses specific tools and algorithms 
to guide problem-solvers through a logical 
progression from problem definition to solution 
implementation.

TRIZ represents more than just a collection of problem-solving tools—it embodies a distinctive philosophy 
towards innovation that fundamentally challenges conventional approaches. Unlike traditional 
brainstorming methods that rely heavily on spontaneous creativity and often generate ideas without clear 
direction, TRIZ emphasises a methodical, knowledge-based approach to innovation.

At the heart of TRIZ philosophy is the belief that truly innovative solutions don't emerge from random 
flashes of inspiration but from the systematic application of proven principles and patterns. This 
perspective views innovation not as a mysterious talent possessed by a gifted few but as a learnable 
discipline accessible to anyone willing to master its methodologies.

The TRIZ philosophy also emphasises the collective nature of human knowledge. It recognises that most 
problems have been solved before in some context, and by tapping into this global repository of solutions, 
inventors can accelerate their progress significantly. This stands in contrast to approaches that prize 
originality above all else, sometimes leading to reinvention of existing solutions.



How TRIZ Differs from Traditional 
Approaches

Aspect Traditional Approaches TRIZ Approach

Foundation Intuition and experience Systematic analysis of patents 
and successful innovations

Process Often unstructured, trial-and-
error

Structured methodology with 
specific tools and principles

Contradictions Typically accepted as trade-
offs requiring compromise

Viewed as opportunities for 
breakthrough solutions

Knowledge Base Limited to personal or team 
experience

Draws from global innovation 
patterns across industries

Learning Curve Relatively easy to implement 
but results vary widely

Steeper learning curve but 
more reliable results

TRIZ represents a paradigm shift in problem-solving methodology, departing significantly from traditional 
approaches to innovation and creativity. Conventional problem-solving typically relies heavily on trial-and-
error methods, where multiple potential solutions are tested until one proves successful. This approach, 
whilst occasionally yielding results, is inherently inefficient and unpredictable.

Perhaps the most distinctive feature of TRIZ is its rejection of the notion that innovation is primarily 
intuition-driven. Traditional approaches often emphasise brainstorming sessions where quantity of ideas is 
prioritised over targeted quality. TRIZ, by contrast, provides a structured pathway that guides inventors 
toward the most promising solution strategies based on historical patterns of innovation.

Another key differentiator is TRIZ's approach to specialisation. Traditional problem-solving often depends 
on deep domain expertise, with specialists applying familiar techniques within their field. TRIZ, however, 
facilitates cross-domain knowledge transfer, allowing solutions from seemingly unrelated fields to be 
adapted and applied to new contexts. This interdisciplinary approach often leads to breakthrough 
innovations that would be unlikely to emerge from within a single speciality.



The Essence of Contradictions in TRIZ
At the heart of TRIZ methodology lies the concept of contradictions—one of its most powerful and 
distinctive features. Contradictions occur when improving one aspect of a system appears to inevitably 
worsen another aspect. These apparent trade-offs are ubiquitous in engineering and design challenges, 
often accepted as unavoidable compromises in traditional problem-solving approaches.

TRIZ takes a fundamentally different perspective on contradictions, viewing them not as immutable 
constraints but as opportunities for breakthrough innovation. According to TRIZ philosophy, truly innovative 
solutions emerge when contradictions are resolved completely rather than merely optimised as trade-offs. 
This perspective represents a paradigm shift in problem-solving, challenging engineers and designers to 
seek solutions that transcend conventional compromises.

A classic example illustrating this concept is the relationship between material strength and weight. 
Conventional engineering wisdom suggests that stronger materials generally mean heavier components—a 
seemingly inescapable trade-off. Traditional approaches might focus on finding an optimal balance 
between these competing requirements. TRIZ, however, encourages problem-solvers to look for ways to 
achieve both high strength and low weight simultaneously, without compromise.

This contradiction-centered approach helps explain why TRIZ has led to numerous breakthrough 
innovations across various industries. By framing problems in terms of contradictions to be resolved rather 
than trade-offs to be optimised, TRIZ directs inventors toward solutions that might otherwise remain 
undiscovered. The methodology provides specific tools and principles for identifying, analysing, and 
ultimately resolving these contradictions.



Types of Contradictions

Technical Contradictions

Technical contradictions occur when improving 
one parameter of a system causes another 
parameter to worsen. These represent classic 
engineering trade-offs that typically result in 
compromise solutions.

Example: Increasing the power of an engine 
(improving parameter) typically increases fuel 
consumption (worsening parameter).

In traditional engineering, this might lead to 
accepting a compromise between power and 
efficiency. TRIZ, however, seeks solutions that 
deliver both high power and low fuel consumption 
simultaneously.

Physical Contradictions

Physical contradictions arise when a single 
element of a system needs to possess opposing 
properties simultaneously or under different 
conditions.

Example: A coffee cup needs to be hot (to keep 
coffee warm) and cold (to be comfortable to hold) 
at the same time.

Physical contradictions often seem impossible to 
resolve through conventional thinking, as they 
demand mutually exclusive states. TRIZ provides 
specific separation principles to address these 
seemingly paradoxical requirements.

Understanding the distinction between these two types of contradictions is crucial for effectively applying 
TRIZ methodology. Technical contradictions typically involve two different parameters and are often 
addressed using the Contradiction Matrix and the 40 Inventive Principles. Physical contradictions, being 
more fundamental in nature, are typically resolved through separation principles that allow the 
contradictory requirements to be satisfied under different conditions or in different ways.

By recognising and properly categorising the contradictions within a problem, practitioners can select the 
most appropriate TRIZ tools and approaches, significantly increasing their chances of discovering 
breakthrough solutions that eliminate trade-offs entirely rather than merely optimising them.



Resolving Contradictions

Separation 
Principles

Physical contradictions 
can be resolved by 
separating contradictory 
requirements in time, 
space, scale, or condition, 
allowing a single element 
to fulfill opposing 
functions under different 
circumstances.

Contradiction Matrix

Technical contradictions 
can be addressed using 
the Contradiction Matrix, 
which maps improving 
and worsening 
parameters to suggest the 
most relevant inventive 
principles from among the 
40 core TRIZ principles.

Inventive Principles

The 40 Inventive 
Principles offer specific 
strategies for resolving 
contradictions, drawing 
from patterns observed in 
thousands of successful 
patents across diverse 
fields.

The resolution of contradictions lies at the heart of TRIZ methodology and represents its most powerful 
contribution to innovation science. True innovation, according to TRIZ philosophy, occurs when seemingly 
unavoidable trade-offs are eliminated entirely rather than merely optimised. This approach has led to 
breakthrough solutions across numerous fields by challenging the assumption that certain compromises 
are inevitable.

For physical contradictions—where a single element must possess opposing properties simultaneously—
TRIZ offers several separation strategies. These include separation in time (an object has one property at 
one time and the opposite property at another time), separation in space (different parts of the object have 
different properties), separation between parts and the whole (the system as a whole has one property 
whilst its parts have the opposite), and separation upon condition (the object changes properties based on 
external conditions).

Technical contradictions are typically addressed using the Contradiction Matrix in conjunction with the 40 
Inventive Principles. This powerful tool helps innovators identify which principles have historically been 
most effective for resolving specific types of contradictions. By studying how similar contradictions have 
been resolved across different domains, inventors can adapt proven solutions to their specific challenges, 
often leading to unexpected breakthroughs.



TRIZ Process Overview

Identify Contradiction or Problem

Define the specific problem and analyse it to uncover the underlying technical or physical 
contradictions

Map Problem to Generic Model

Translate the specific problem into abstract terms using the TRIZ parameters and 
contradiction types

Apply Proven Inventive Principles

Use the Contradiction Matrix, Inventive Principles, or other TRIZ tools to identify potential 
solution strategies

Adapt Solution to Specific Context

Translate the generic solution principles back into specific implementations for the original 
problem

The TRIZ problem-solving process follows a structured pathway that distinguishes it from more intuitive or 
trial-and-error approaches. This systematic methodology begins with a careful analysis of the problem 
situation to identify the core contradictions or challenges. Rather than immediately attempting to generate 
solutions, TRIZ practitioners first work to clearly articulate what makes the problem difficult to solve—often 
uncovering technical or physical contradictions that weren't initially apparent.

Once the problem is properly defined, the next step involves abstracting it from its specific context to 
identify its fundamental nature. This critical step allows problem-solvers to connect their unique challenge 
to similar problems that have been solved before, potentially in completely different fields. By mapping the 
specific problem to a generic model, practitioners can access TRIZ's vast knowledge base of solution 
patterns.

With the problem properly abstracted, TRIZ offers various tools—such as the Contradiction Matrix, the 40 
Inventive Principles, and separation techniques—to identify potential solution strategies. These tools direct 
innovators toward approaches that have proven successful in resolving similar contradictions in the past, 
even if those solutions came from entirely different domains.

The final step involves translating these generic solution concepts back into the specific context of the 
original problem. This often requires creative adaptation and engineering expertise to implement the 
abstract principles in a practical, effective manner for the particular challenge at hand.



The 40 Inventive Principles
The 40 Inventive Principles form the backbone of TRIZ methodology and represent one of its most practical 
and widely-used tools. These principles were distilled by Genrich Altshuller and his colleagues through the 
analysis of thousands of patents, where they identified recurring patterns in how inventors resolved 
technical contradictions across diverse fields.

Each principle represents a different strategy or approach for solving problems and overcoming 
contradictions. They range from relatively straightforward concepts like segmentation and extraction to 
more complex ideas such as phase transitions and composite materials. What makes these principles so 
powerful is their versatility—they can be applied across virtually any technical domain, from mechanical 
engineering to software design, from chemistry to business processes.

The principles are typically used in conjunction with the Contradiction Matrix, which helps innovators 
identify which principles have historically been most effective for resolving specific types of contradictions. 
However, they can also be applied individually as problem-solving heuristics or used collectively as a 
checklist to stimulate creative thinking.

What distinguishes these principles from generic creativity techniques is their empirical foundation. Rather 
than being theoretical constructs, they represent distilled practical wisdom from generations of successful 
inventors. Each principle has been proven effective in numerous real-world applications, giving problem-
solvers confidence that they are applying strategies with a track record of success.

For organisations implementing TRIZ, the 40 Inventive Principles often serve as an entry point due to their 
accessibility and immediate practical value. They provide a structured way to approach innovation whilst 
still allowing for significant creativity in how the principles are interpreted and applied to specific 
challenges.



Examples: Some Inventive Principles

Segmentation

This principle involves 
dividing an object into 
independent parts. By 
breaking a system into 
smaller components, 
problems can often be 
isolated and solved more 
effectively.

Example: Sectional 
furniture that can be 
arranged in different 
configurations

Example: Modular 
electronics with 
replaceable components

Example: Multi-core 
processors dividing 
computing tasks

Universality

This principle suggests 
making an object perform 
multiple functions, 
eliminating the need for other 
parts or systems.

Example: Swiss Army 
knife combining multiple 
tools in one device

Example: Smartphone 
integrating camera, 
computer, and phone

Example: Multipurpose 
office furniture that 
converts between uses

Prior Action

This principle involves 
performing required changes 
to an object completely or 
partially in advance.

Example: Pre-stressed 
concrete to improve 
tensile strength

Example: Pre-cooked 
meals requiring minimal 
preparation

Example: Pre-assembled 
furniture components

These examples represent just a small sampling of the 40 Inventive Principles that form the core of TRIZ 
methodology. Each principle can be applied in countless ways across different industries and problem 
domains. The power of these principles lies not just in their individual application but in how they can be 
combined and adapted to address specific challenges.

When applying these principles, TRIZ practitioners are encouraged to think broadly about how each concept 
might manifest in their particular problem context. The examples given for each principle serve as starting 
points for understanding, but the true value comes from creative adaptation to specific situations. This 
balance between structured guidance and creative interpretation is a hallmark of TRIZ methodology.



Additional Inventive Principles

Dynamism

This principle involves allowing or designing an 
object's characteristics to change to be optimal in 
different conditions of operation. By making a 
system adaptable rather than static, it can perform 
optimally across varying circumstances.

Example: Adjustable car suspensions that 
adapt to road conditions

Example: Temperature-sensitive materials that 
change properties

Example: Adaptive optics in telescopes that 
compensate for atmospheric distortion

Inversion

This principle suggests inverting the action used 
to solve the problem. Instead of the expected 
approach, do the opposite. This counter-intuitive 
strategy often leads to breakthrough solutions.

Example: Instead of cooling a hot object, 
insulate it to maintain heat where needed

Example: Vacuum packaging that removes air 
rather than adding preservatives

Example: Moving the camera around a 
stationary object instead of rotating the object

Other powerful inventive principles include "Local Quality," which suggests changing an object's structure 
from uniform to non-uniform or creating different conditions in different parts. This principle has led to 
innovations like gradient materials with varying properties across their structure and specialized coatings 
applied only where needed.

"Nested Doll" is another fascinating principle that involves placing one object inside another, which in turn 
is placed inside a third object, and so on. This principle can be seen in telescoping antennas, retractable 
stadium roofs, and Russian matryoshka dolls. The principle often allows for compact storage whilst 
enabling full functionality when deployed.

"Parameter Change" suggests altering the physical state of an object (solid, liquid, gas) or changing other 
parameters such as concentration, density, or temperature to solve problems. Examples include freeze-
drying food for preservation, using phase-change materials in building insulation, and employing aerogels 
for lightweight thermal insulation.

These principles, alongside the others in TRIZ's toolkit, provide a systematic way to approach invention and 
innovation. By methodically considering how each principle might apply to a given problem, engineers and 
designers can discover solutions that might otherwise remain elusive through conventional thinking alone.



The Contradiction Matrix
The Contradiction Matrix stands as one of TRIZ's most iconic and practical tools, providing a systematic 
way to navigate from specific technical contradictions to potential solution strategies. This powerful 
analytical instrument takes the form of a 39×39 table where rows represent improving parameters (features 
you want to enhance) and columns represent worsening parameters (features that deteriorate as a result).

At the intersection of each improving and worsening parameter, the matrix suggests specific inventive 
principles that have historically proven effective in resolving that particular type of contradiction. These 
recommendations are not theoretical constructs but are derived from extensive patent analysis, reflecting 
solutions that have worked in real-world applications across diverse fields.

The 39 engineering parameters represented in the matrix cover a comprehensive range of technical 
characteristics, including physical attributes (weight, length, area), performance metrics (speed, force, 
power), material properties (durability, strength), efficiency factors (energy loss, waste of substance), and 
many others. This breadth ensures that virtually any technical contradiction can be mapped to the matrix.

What makes the Contradiction Matrix particularly valuable is how it directs innovators toward non-obvious 
solution strategies. Rather than suggesting the most common approaches that might already have been 
tried, it often points toward principles from entirely different domains that have successfully resolved 
similar contradictions. This cross-pollination of ideas between fields is a hallmark of TRIZ methodology 
and frequently leads to breakthrough innovations.

While the original matrix was developed based on patent analysis through the 1980s, modern versions have 
been updated to incorporate more recent innovations and to extend the methodology to non-technical 
domains such as business, service design, and social innovation.



Using the Contradiction Matrix

Identify the Improving Feature

Determine which parameter or characteristic of the system you want to enhance

Identify the Worsening Feature

Recognise which parameter deteriorates as a result of improving the first parameter

Consult the Matrix

Find the intersection of these parameters in the Contradiction Matrix

Apply Suggested Principles

Implement the inventive principles recommended at the intersection to resolve the 
contradiction

To effectively use the Contradiction Matrix, practitioners begin by clearly articulating the technical 
contradiction in their specific problem. This involves identifying precisely which parameter they wish to 
improve and which parameter worsens as a result. For instance, an engineer might want to increase the 
strength of a structural component (improving parameter) without increasing its weight (worsening 
parameter).

Once the contradiction is clearly defined, the next step is to map these specific parameters to the 
standardised engineering parameters used in the matrix. This translation from specific problem language 
to TRIZ terminology is crucial, as it allows access to the accumulated wisdom embedded in the matrix. In 
our example, the engineer would look for the intersection of "strength" (row) and "weight of stationary 
object" (column).

At this intersection, the matrix suggests several inventive principles that have historically been effective in 
resolving this particular type of contradiction. The engineer would then study these principles and consider 
how they might be adapted to the specific context of their problem. This often involves creative 
interpretation, as the principles are intentionally general to allow application across diverse domains.

The final step involves translating these abstract principles back into concrete solution concepts for the 
original problem. This might involve sketching multiple potential solutions inspired by different aspects of 
the suggested principles, evaluating them against the original requirements, and refining the most 
promising concepts into practical implementations.



Patterns of Technical Evolution
Beyond its tools for resolving specific contradictions, TRIZ offers a powerful framework for understanding 
how technical systems evolve over time. Through extensive patent analysis, Altshuller and his colleagues 
identified eight fundamental patterns or lines of technological evolution that appear consistently across 
different fields and industries.

These evolutionary patterns serve as a roadmap for predicting the future development of technical 
systems, allowing engineers and innovators to anticipate the next logical steps in a technology's evolution. 
By understanding these patterns, organisations can make strategic decisions about research and 
development investments, potentially leapfrogging competitors by developing next-generation solutions 
before the market demands them.

One of the most significant patterns is the trend toward increased ideality—the ratio of a system's useful 
functions to its harmful effects and costs. As technologies mature, they tend to deliver more benefits with 
fewer resources, less complexity, and reduced negative consequences. Another critical pattern is the trend 
toward reduced human involvement, as systems become increasingly automated and self-regulating over 
time.

Other important evolutionary lines include the transition from macro to micro scales (incorporating 
increasingly fine elements and eventually fields rather than mechanical components), increased dynamism 
and flexibility (moving from rigid systems to those with adjustable characteristics), and the trend toward 
increased complexity followed by simplification (as systems initially become more complex before being 
elegantly optimised).

These patterns of evolution provide a strategic dimension to TRIZ, complementing its tactical problem-
solving tools. While the Contradiction Matrix and Inventive Principles help solve immediate challenges, 
evolutionary patterns guide longer-term technology development strategies and help organisations position 
themselves advantageously for future market demands.



Stages of System Evolution

Inception

New technology emerges, often with limited functionality and high costs

Growth

Rapid development and improvement as adoption increases

Maturity

Incremental improvements with diminishing returns

Decline

System reaches limitations and is replaced by 
new technology

TRIZ's analysis of technological evolution reveals that technical systems typically progress through a 
predictable S-curve pattern that parallels biological growth curves. Understanding this pattern helps 
organisations make strategic decisions about when to invest in improving existing technologies versus 
developing radically new approaches.

The inception stage represents the birth of a new technology, often emerging from scientific discovery or 
the creative application of existing knowledge to new domains. During this phase, the technology typically 
delivers limited functionality at relatively high cost, with performance improvements coming slowly as 
fundamental challenges are addressed. Early adopters during this stage are usually tolerant of limitations 
because they value the novel capabilities the technology provides, however imperfect.

As critical technical barriers are overcome, the technology enters a rapid growth phase characterised by 
dramatic performance improvements, falling costs, and expanding applications. During this phase, 
companies can achieve significant competitive advantage through incremental innovations that improve 
performance, reliability, or cost-effectiveness. This stage typically sees increasing standardisation and the 
emergence of dominant designs as the market coalesces around particular approaches.

The maturity phase occurs when the technology approaches its fundamental limits, with improvements 
becoming increasingly incremental and costly to achieve. At this stage, innovations focus more on 
optimisation, cost reduction, and specialisation for specific market segments rather than fundamental 
performance enhancements. For organisations, this phase often signals the need to begin exploring next-
generation technologies whilst maximising returns from mature products.

Finally, the decline phase represents the point where a technology reaches its inherent limitations and 
becomes vulnerable to displacement by newer approaches that offer superior performance or 
fundamentally different capabilities. TRIZ helps organisations anticipate these transitions and identify 
promising directions for next-generation technologies based on evolutionary patterns observed across 
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Ideal Final Result (IFR)
The concept of the Ideal Final Result (IFR) represents one of TRIZ's most powerful thinking tools, serving as 
both a philosophical cornerstone and a practical technique for stimulating breakthrough innovation. At its 
essence, the IFR embodies the ultimate goal of any technical system: to deliver its intended function 
perfectly, whilst requiring zero resources, occupying zero space, weighing nothing, costing nothing, and 
producing no harmful effects.

This concept of "ideality" is deliberately formulated as an impossible target—a theoretical limit that can be 
approached but never fully achieved in practice. By establishing this theoretical ideal, TRIZ pushes 
inventors to question fundamental assumptions about what's possible and necessary in their systems. The 
mathematical expression of ideality in TRIZ is defined as the ratio of all useful functions or benefits to the 
sum of costs and harmful effects.

When applied as a problem-solving technique, the IFR process begins by articulating the perfect outcome 
without concern for practical limitations or how it might be achieved. This forces innovators to temporarily 
suspend practical constraints and imagine a solution that works "as if by magic." The question then 
becomes not "How do we improve our current approach?" but rather "How can we achieve this ideal result 
given our actual constraints?"

This mental reframing often leads to radical reconceptualization of problems. For instance, rather than 
asking "How can we make a better paint that prevents corrosion?" an IFR approach might ask "How can the 
metal protect itself without needing paint at all?" This shift in perspective frequently reveals non-obvious 
solution paths and challenges assumptions that might be limiting innovation.

The IFR concept also serves as a directional compass for technology evolution, aligning with TRIZ's 
observation that successful technologies naturally evolve toward higher levels of ideality over time—
delivering more benefits with fewer resources and negative consequences as they mature.



Substance-Field Analysis

Substance-Field Analysis (also known as Su-Field Analysis) provides a powerful modelling approach for 
analysing and solving problems in technical systems. This analytical tool represents one of TRIZ's more 
structured methodologies, offering a systematic way to identify how a system functions at its most 
fundamental level and where improvements can be made.

The basic premise of Substance-Field Analysis is that any functioning technical system can be modelled as 
consisting of two substances (S1 and S2) interacting through a field (F). For example, a knife (S1) cutting 
bread (S2) through a mechanical field (F), or a heating element (S1) warming water (S2) through a thermal 
field (F). This simple but powerful modelling approach allows complex systems to be broken down into 
their essential interactions.

Once a system is modelled in this way, TRIZ provides a set of 76 standard solutions organised into five 
classes to address different types of system inadequacies. These standard solutions offer specific 
strategies for improving system performance by modifying substances, fields, or their interactions. For 
instance, if an interaction between substances is harmful, standard solutions might suggest introducing a 
third substance as a buffer or modifying the field to eliminate the negative effect.

What makes Substance-Field Analysis particularly valuable is its ability to suggest non-obvious solutions by 
focusing attention on the essential interactions rather than surface-level symptoms. By stripping a system 
down to its fundamental substances and fields, practitioners can often identify leverage points for 
improvement that might be obscured in more complex representations.

This analytical approach is especially useful for solving complex problems where traditional methods have 
failed, as it provides a structured pathway to explore solution spaces that might otherwise be overlooked. It 
complements other TRIZ tools by offering a different perspective on system functionality and potential 
improvement strategies.

Identify Substances

Map the physical objects or 
materials in the system

Identify Fields

Determine the energy types 
(mechanical, thermal, 
electrical, etc.) that interact 
with substances

Analyse Interactions

Evaluate how substances 
interact through fields, 
identifying insufficient or 
harmful interactions

Apply Standard 
Solutions

Use the 76 standard solutions 
to modify the system by 

adding, removing, or 
transforming substances and 

fields



ARIZ: Algorithm for Inventive Problem 
Solving
ARIZ (Algorithm for Inventive Problem Solving) represents the most comprehensive and sophisticated 
problem-solving methodology within the TRIZ framework. Developed and refined by Genrich Altshuller over 
several decades, ARIZ is designed to tackle the most challenging inventive problems—those that resist 
solution through simpler TRIZ tools like the Contradiction Matrix or Standard Solutions.

Unlike other TRIZ tools that can be applied relatively quickly, ARIZ is a rigorous, step-by-step analytical 
process consisting of approximately 85 steps organised into nine phases. This comprehensive approach 
guides problem-solvers through a thorough reformulation of the problem, systematic analysis of resources, 
consideration of analogous problems, and application of various TRIZ principles and concepts.

What distinguishes ARIZ from other problem-solving methodologies is its emphasis on thoroughly 
understanding and reformulating the problem before attempting to generate solutions. A significant portion 
of the ARIZ process is dedicated to analysing the problem situation, identifying underlying contradictions, 
and precisely defining the Ideal Final Result. This extensive problem analysis often reveals that the initially 
perceived problem isn't the real issue that needs solving—a crucial insight that can prevent wasted effort on 
addressing symptoms rather than root causes.

Another distinctive feature of ARIZ is its iterative nature. The methodology encourages multiple passes 
through the problem, with each iteration potentially revealing new aspects or contradictions that weren't 
apparent initially. This progressive refinement helps problem-solvers overcome psychological inertia—the 
tendency to fixate on familiar solution paths—by repeatedly challenging assumptions and reframing the 
problem from different perspectives.

While ARIZ requires significant investment of time and intellectual effort compared to other TRIZ tools, it 
offers the highest potential for breakthrough solutions to truly difficult problems. For this reason, it's 
typically reserved for challenges that have resisted solution through simpler approaches and where the 
potential value of a breakthrough justifies the investment in a comprehensive analysis.



Trends in Technological Evolution

Increased Automation

Systems evolve from requiring constant 
human control to becoming partially and 

then fully automated Macro to Micro Transition

Systems evolve from using macroscopic 
components to microscopic elements and 
eventually field-based operationsIncreasing Segmentation

Systems evolve from monolithic 
structures to segmented designs with 

specialized components Decreasing Density

Systems evolve toward using less 
material while maintaining or improving 
functionalityIncreasing Dynamism

Systems evolve from rigid and static to 
flexible, adaptable, and responsive to 

changing conditions

TRIZ's analysis of technological evolution goes beyond the basic S-curve pattern to identify specific 
trajectories along which successful technologies tend to develop. These evolutionary trends provide 
valuable foresight for R&D planning, allowing organisations to anticipate the next logical developments in 
their technologies and potentially leapfrog competitors by developing next-generation solutions ahead of 
market demand.

One of the most consistent trends observed across diverse technologies is the progression from linearity 
to dynamism. Systems typically begin with rigid, fixed characteristics but evolve toward greater flexibility, 
adaptability, and responsiveness over time. This evolution might manifest as adjustable parameters, 
responsive features that adapt to changing conditions, or ultimately self-optimising systems that 
automatically adjust to maximise performance in varying environments.

Another significant trend is increased controllability, as technologies progress from being difficult to 
control precisely to offering fine-grained manipulation of parameters and outcomes. This evolution is 
evident in fields ranging from manufacturing (from manual tools to CNC machines to adaptive 
manufacturing systems) to medicine (from broad-spectrum treatments to precisely targeted therapies).

The trend toward increasing efficiency represents another important evolutionary direction, with systems 
progressively delivering more output for less input as they mature. This often involves reducing energy 
consumption, minimising material usage, decreasing waste generation, and eliminating harmful side 
effects—all whilst maintaining or improving the system's core functionality.

By understanding these and other evolutionary trends identified by TRIZ, organisations can develop 
technology roadmaps that align with natural developmental trajectories, focusing innovation efforts on the 
most promising directions rather than pursuing improvements that may soon be rendered obsolete by more 



TRIZ Knowledge Base

Effects Database

TRIZ practitioners have compiled extensive 
databases of physical, chemical, geometric, and 
biological effects that can be applied to solve 
technical problems. These databases link specific 
functions (like separating, mixing, detecting) to 
scientific effects that can achieve those functions, 
allowing innovators to access relevant scientific 
knowledge from fields outside their specialty.

For example, an engineer seeking ways to 
measure liquid levels might discover acoustic, 
optical, or electromagnetic effects that could 
provide novel measurement approaches.

Case Study Repository

The TRIZ knowledge base includes thousands of 
documented case studies showing how TRIZ 
principles have been applied across different 
industries. These examples provide practical 
illustrations of abstract principles and can spark 
ideas for analogous applications.

Case studies are typically organised by industry, 
problem type, and the TRIZ tools applied, making it 
easier for practitioners to find relevant examples 
that might inform their own problem-solving 
approaches.

The TRIZ knowledge base represents one of the methodology's most valuable assets, offering practitioners 
access to a vast repository of innovative solutions and scientific effects drawn from diverse fields. Unlike 
conventional brainstorming or intuition-based approaches that rely primarily on the knowledge and 
experience of the immediate team, TRIZ enables problem-solvers to tap into a global inheritance of 
inventive wisdom.

This knowledge base is continually expanded as TRIZ practitioners document new applications and 
insights, creating a living resource that evolves alongside technological advancement. Modern TRIZ 
software tools have made this knowledge more accessible than ever, with searchable databases allowing 
users to quickly identify relevant principles, effects, or case studies based on functional requirements or 
problem characteristics.

Perhaps the most powerful aspect of the TRIZ knowledge base is how it facilitates cross-domain 
knowledge transfer. By abstracting solutions from their specific contexts and categorising them according 
to functional principles, TRIZ allows innovations from one field to inspire breakthroughs in seemingly 
unrelated domains. This cross-pollination of ideas often leads to the most creative and unexpected 
solutions—applying principles from biology to mechanical engineering, or concepts from chemistry to 
information technology.



The Role of Patents in TRIZ
Patents played a foundational role in the development of TRIZ and continue to serve as a critical resource 
for its ongoing evolution. Genrich Altshuller's original insight—that innovative solutions follow identifiable 
patterns across different technical domains—emerged directly from his systematic analysis of tens of 
thousands of patent documents from the Soviet patent office.

This extensive patent analysis revealed something remarkable: whilst each invention might appear unique 
within its specific context, many employed similar problem-solving principles when examined at an 
abstract level. By studying these commonalities, Altshuller was able to distill a set of universal inventive 
principles that transcended specific industries or technologies.

The 40 Inventive Principles and the Contradiction Matrix—two cornerstone tools of TRIZ methodology—
were directly derived from this patent analysis. By examining which solution approaches had been most 
frequently and successfully applied to resolve specific types of technical contradictions across diverse 
fields, Altshuller created a navigational tool that could guide future innovators toward the most promising 
solution strategies for their unique challenges.

Beyond their historical significance, patents continue to inform and enrich TRIZ practice today. Modern 
TRIZ practitioners regularly study patent databases to identify emerging solution patterns, update existing 
tools, and extend the methodology to new domains. Patent analysis helps keep TRIZ relevant by 
incorporating the latest inventive strategies and ensuring that its tools reflect contemporary innovation 
practices rather than becoming frozen in time.

Patents also serve as valuable teaching resources within TRIZ education, providing concrete examples of 
how abstract principles manifest in specific inventions. By studying how inventors have applied TRIZ 
concepts—whether consciously or intuitively—to solve real-world problems, practitioners develop a deeper 
understanding of the methodology and greater skill in applying it to their own challenges.



Systematic Innovation Culture

Structured Creativity

TRIZ fosters a mindset that views innovation 
not as random inspiration but as a 
methodical process that can be learned, 
practiced, and refined.

Collaborative Problem-Solving

The shared language and tools of TRIZ 
facilitate more effective collaboration across 
disciplines, allowing teams to leverage 
diverse expertise.

Root Cause Focus

TRIZ encourages thorough problem analysis 
before solution generation, preventing teams 
from addressing symptoms rather than 
fundamental issues.

Cross-Domain Knowledge Transfer

TRIZ promotes borrowing and adapting 
solutions from unrelated fields, breaking 
down silos between specialties.

Beyond its specific tools and techniques, TRIZ fosters a distinctive approach to innovation that can 
transform organisational culture. Organisations that deeply embed TRIZ principles typically develop a more 
systematic, deliberate approach to creativity that differs markedly from the chaotic or purely intuitive 
processes often associated with innovation.

A TRIZ-influenced innovation culture is characterised by several key attributes. First, it embraces structured 
approaches to creativity without stifling originality. Rather than viewing structure and creativity as opposing 
forces, TRIZ demonstrates how appropriate frameworks can actually enhance creative output by directing 
thinking toward the most promising solution paths and breaking through psychological inertia.

Second, a TRIZ culture values both individual and team creativity. The methodology provides tools that can 
be applied by individuals working independently, but it also creates a shared language and approach that 
enhances collaborative problem-solving. When team members share the TRIZ framework, they can more 
effectively combine their diverse expertise and perspectives to address complex challenges.

Third, organisations with strong TRIZ cultures tend to approach problems with greater confidence and less 
fear of failure. The methodology's emphasis on proven solution patterns gives innovators assurance that 
seemingly insurmountable contradictions can indeed be resolved, based on empirical evidence from 
previous innovations across diverse fields. This confidence often leads to more ambitious innovation goals 
and greater willingness to tackle fundamental contradictions rather than accepting compromise solutions.



TRIZ vs. Brainstorming

Aspect Brainstorming TRIZ

Foundation Spontaneous idea generation Systematic application of 
proven principles

Knowledge Base Limited to participants' 
experience

Draws from global innovation 
patterns

Process Structure Minimal structure, emphasises 
quantity

Highly structured, emphasises 
targeted quality

Psychological Inertia Limited tools to overcome 
mental blocks

Specifically designed to break 
psychological inertia

Solution Quality Variable, dependent on 
participants

Consistently higher-level 
solutions

Learning Curve Easy to learn, difficult to 
master

Requires initial investment but 
yields reliable results

Brainstorming and TRIZ represent fundamentally different approaches to creative problem-solving, each 
with distinct philosophical underpinnings and methodological characteristics. Traditional brainstorming, 
developed by Alex Osborn in the 1950s, emphasises quantity of ideas, deferred judgment, and free 
association. It creates an environment where participants rapidly generate as many ideas as possible, 
operating on the premise that quantity eventually leads to quality and that unusual or even seemingly 
absurd ideas might trigger valuable insights.

TRIZ, by contrast, takes a more structured, knowledge-based approach to innovation. Rather than 
generating random ideas and hoping for breakthrough solutions to emerge, TRIZ directs creative energy 
toward solution patterns that have proven successful in resolving similar contradictions in the past. It 
assumes that most technical problems have been solved before in some context, and the challenge lies in 
identifying and adapting these proven solution principles rather than inventing entirely from scratch.

The two approaches also differ significantly in how they address psychological inertia—the tendency to 
fixate on familiar solution paths and struggle to envision radically different approaches. Brainstorming 
attempts to overcome this through quantity and wild ideas, hoping to break free from conventional thinking 
through sheer volume and diversity of concepts. TRIZ, however, specifically targets psychological inertia 
through tools like the Ideal Final Result and Contradiction Matrix, which systematically direct thinking away 
from conventional trade-offs toward breakthrough solutions.

In practice, many organisations find value in combining elements of both approaches. TRIZ provides the 
structured framework and solution directions, whilst brainstorming techniques can help generate specific 
implementations of TRIZ principles for the particular problem context. This hybrid approach leverages the 
complementary strengths of both methodologies—TRIZ's ability to target promising solution strategies and 
brainstorming's facility for rapid idea generation within a defined solution space.



TRIZ in Product Development

Problem Identification

Using TRIZ tools to precisely define the core contradictions or challenges in product 
requirements

Concept Generation

Applying inventive principles and evolutionary trends to develop breakthrough solution 
concepts

Concept Evaluation

Using ideality and contradiction analysis to assess and refine promising concepts

Detailed Design

Resolving secondary contradictions and optimising the selected concept using substance-
field analysis

5
Validation

Testing against original requirements and ideal final result criteria

TRIZ has found particularly valuable application in product development processes, where it helps 
organisations overcome stubborn technical challenges, identify innovative product features, and accelerate 
development cycles. By integrating TRIZ methodology into their product development workflows, 
companies can systematically generate higher-level solutions whilst reducing the time and resources spent 
on trial-and-error approaches.

In the early phases of product development, TRIZ tools like trends of evolution and the Ideal Final Result 
help teams envision next-generation products that align with natural technological trajectories. Rather than 
limiting innovation to incremental improvements of existing products, these tools encourage developers to 
consider how their product category is likely to evolve and to design accordingly. This forward-looking 
approach can help companies leapfrog competitors by introducing features or capabilities that anticipate 
future market demands.

During concept development, TRIZ's contradiction analysis and inventive principles provide a structured 
way to overcome technical barriers that might otherwise force compromise solutions. When engineers 
encounter seemingly unavoidable trade-offs—such as strength versus weight, speed versus precision, or 
functionality versus cost—TRIZ directs them toward solution strategies that have resolved similar 
contradictions in other domains. This cross-pollination of ideas often leads to breakthrough concepts that 
transcend conventional design constraints.

In later development stages, more advanced TRIZ tools like Substance-Field Analysis and ARIZ help teams 
refine concepts and address secondary challenges that emerge during detailed design. These systematic 



Application Example: Manufacturing
The manufacturing sector has embraced TRIZ to address complex challenges related to production 
efficiency, quality control, and waste reduction. One illustrative example involves a manufacturing company 
that faced a seemingly intractable contradiction: they needed to reduce production waste (an improving 
parameter) without increasing production costs (a worsening parameter).

Traditional approaches to this problem typically involve compromises—accepting some level of waste as 
inevitable or investing in expensive new equipment to reduce waste. However, by applying TRIZ 
methodology, specifically the contradiction matrix and inventive principles, the company discovered a more 
innovative solution path.

The contradiction matrix suggested several relevant inventive principles, including "Segmentation" and 
"Trimming." Applying the segmentation principle, engineers redesigned the production process to divide it 
into smaller, more controllable modules. This modular approach allowed for more precise identification of 
where waste was occurring and enabled targeted interventions rather than system-wide changes that 
would have been more costly.

The trimming principle led to another breakthrough. Rather than adding expensive monitoring equipment to 
detect quality issues (which would have increased costs), the team redesigned certain components to 
make defects physically impossible to produce. By incorporating self-aligning features and mistake-
proofing elements (known as poka-yoke in lean manufacturing), they prevented errors from occurring in the 
first place.

These TRIZ-inspired solutions resulted in a 37% reduction in material waste without any significant capital 
investment. Moreover, the modular approach made the production system more flexible and easier to 
maintain, creating additional benefits beyond the original waste reduction goal. This case exemplifies how 
TRIZ can guide manufacturers toward non-obvious solutions that resolve contradictions rather than 
accepting traditional trade-offs.



Application Example: Consumer 
Electronics

The Challenge

Modern smartphone design presents a classic 
technical contradiction: consumers demand 
increasingly thin, lightweight devices (improving 
parameter) whilst simultaneously expecting 
greater durability and structural integrity 
(worsening parameter). This contradiction has 
been a significant challenge for manufacturers 
seeking to create devices that are both sleek and 
robust.

TRIZ Application

Smartphone manufacturers have applied several 
TRIZ principles to resolve this contradiction. The 
"Composite Materials" principle led to the 
development of multi-layered glass-polymer 
composites that offer superior strength despite 
their thinness. The "Nested Doll" principle inspired 
the integration of structural elements within 
functional components, eliminating the need for 
separate supporting structures.

Perhaps most innovative has been the application of the "Another Dimension" principle, which suggested 
changing from a flat, two-dimensional approach to structural integrity to a three-dimensional solution. This 
led to the development of curved glass edges and internally contoured components that distribute forces 
more effectively than flat designs, similar to how arched bridges support greater loads than flat spans.

The "Prior Action" principle has also been influential, inspiring pre-stressed glass technologies where the 
material is subjected to controlled stress during manufacturing. This creates compressive forces within the 
glass that must be overcome before tensile stress (which causes breakage) can develop, significantly 
improving durability without adding thickness or weight.

These TRIZ-inspired innovations have enabled the remarkable evolution of smartphones over the past 
decade—from relatively thick, heavy devices with small screens and limited durability to today's ultra-thin 
models with edge-to-edge displays that can withstand significant impact forces. By systematically applying 
inventive principles to resolve the fundamental contradiction between thinness and durability, 
manufacturers have achieved what once seemed impossible: devices that are simultaneously lighter, 
thinner, and stronger than their predecessors.

This example illustrates TRIZ's power in consumer electronics, where competitive pressure for innovation is 
intense and product lifecycles are short. The methodology's ability to direct development teams toward 
high-potential solution strategies allows companies to overcome technical barriers more quickly and 
efficiently than traditional trial-and-error approaches.



Application Example: Automotive 
Engineering
The automotive industry has been a fertile ground for TRIZ application, with manufacturers using the 
methodology to resolve complex contradictions in vehicle design, safety systems, and manufacturing 
processes. A particularly illustrative example is the development of modern airbag systems, which embody 
the resolution of a fundamental physical contradiction.

Automotive engineers faced a challenging requirement: airbags needed to occupy minimal space within the 
vehicle during normal operation (to allow for aesthetic interior design and maximise passenger space) yet 
expand to a much larger volume instantaneously during a collision. This represents a classic physical 
contradiction—the same object needs to be both small and large simultaneously.

TRIZ provides specific separation principles for resolving such physical contradictions. In this case, 
engineers applied "separation in time" to brilliant effect. The airbag system is designed to change its state 
dramatically at precisely the moment when needed—remaining compact during normal driving but 
expanding rapidly during a collision event.

Several inventive principles also contributed to the solution. The "Preliminary Action" principle is evident in 
how the system prepares for deployment through sensors and activation mechanisms that monitor for 
collision conditions. The "Dynamics" principle appears in the use of rapidly expanding gas rather than 
mechanical means for inflation. The "Nested Doll" principle influenced the compact folding patterns that 
allow a large airbag to fit into a small housing.

Modern airbag systems have evolved further through additional TRIZ applications. For instance, the "Local 
Quality" principle led to variable-force deployment systems that adjust inflation intensity based on crash 
severity, occupant position, and weight. The "Feedback" principle inspired the development of advanced 
sensors that continuously monitor pre-crash conditions to optimise deployment timing and force.

This example demonstrates how TRIZ helped transform automotive safety by guiding engineers toward 
solutions that transcend apparent contradictions. Rather than accepting a compromise between space 
efficiency and protection capacity, TRIZ-inspired approaches delivered a system that achieves both 
requirements through clever application of separation principles and inventive strategies.



Case Study: Procter & Gamble
Procter & Gamble (P&G), one of the world's largest consumer goods companies, has been a notable 
adopter of TRIZ methodology, integrating it into their innovation processes across multiple product 
categories. Their experience provides a compelling case study of how TRIZ can drive practical innovation in 
consumer products.

P&G's journey with TRIZ began in the late 1990s when the company sought more systematic approaches to 
innovation. They initially applied the methodology to packaging challenges—an area where cost pressures, 
sustainability requirements, and consumer expectations often create difficult contradictions. One notable 
success came in redesigning packaging for liquid detergents and cleaning products.

The company faced a challenging contradiction: they needed to reduce packaging material (to lower costs 
and environmental impact) whilst maintaining or improving package durability during shipping and 
handling. Traditional approaches typically involved trade-offs—either accepting more damage during 
transportation or using thicker, more expensive materials.

Applying TRIZ's contradiction matrix and inventive principles, P&G's packaging engineers identified the 
"Local Quality" principle as particularly relevant. This principle suggests changing an object's structure from 
uniform to non-uniform, making each part optimised for its specific function. Rather than using uniformly 
thick plastic throughout their bottles, they redesigned the containers with strategically reinforced sections 
in high-stress areas whilst reducing material elsewhere.

The results were impressive: the redesigned packaging used approximately 20% less plastic whilst actually 
improving durability and reducing transportation damage. This translated to millions in annual savings from 
both reduced material costs and fewer damaged products, while simultaneously advancing the company's 
sustainability goals by decreasing plastic consumption.

Beyond packaging, P&G has applied TRIZ across its R&D operations, from product formulation to 
manufacturing processes. The company credits TRIZ with helping them accelerate innovation cycles and 
develop more elegant solutions to complex technical challenges. Their success demonstrates how TRIZ 
can deliver tangible business value even in mature consumer product categories where innovation might 
seem incremental rather than revolutionary.



Case Study: Samsung

Strategic Implementation

Samsung Electronics stands as one of the most 
comprehensive and successful implementations 
of TRIZ methodology at an organisational scale. 
The South Korean technology giant began 
adopting TRIZ in the mid-1990s as part of a 
broader initiative to transform from a 
manufacturer of low-cost electronics to a global 
innovation leader.

Unlike companies that implement TRIZ in isolated 
pockets, Samsung took a systematic approach, 
integrating TRIZ training into their corporate 
education programs and establishing dedicated 
TRIZ teams within their R&D departments.

Measurable Results

The impact on Samsung's innovation output has 
been remarkable. Within ten years of TRIZ 
implementation, the company reported:

A 100% increase in patent filings directly 
attributed to TRIZ-inspired solutions

Reduced development cycles for new products 
by an average of 35%

Significant cost savings through more efficient 
R&D processes

Resolution of numerous "impossible" technical 
contradictions in product design

Samsung's approach to TRIZ is particularly noteworthy for its comprehensive integration into the 
company's innovation ecosystem. They developed a customised version of TRIZ tailored to their specific 
industries and challenges, creating proprietary tools and databases while maintaining the core principles of 
the methodology. This adaptation allowed for more seamless application across their diverse product 
portfolio, from semiconductors to home appliances.

One of Samsung's most significant TRIZ applications came in display technology development. Engineers 
faced a contradiction between increasing display brightness and reducing power consumption—
traditionally, brighter displays required more energy. Using TRIZ contradiction analysis and the principles of 
"Parameter Change" and "Phase Transition," Samsung developed innovative backlight technologies that 
delivered higher brightness with lower power requirements, contributing to their leadership in display 
markets.

Beyond product development, Samsung applied TRIZ to manufacturing processes and even business 
model innovation. The company credits TRIZ with helping them identify and capitalise on emerging 
technology trends, particularly in the transition from feature phones to smartphones, where they rapidly 
overtook established competitors.

Samsung's experience demonstrates how TRIZ can become a cornerstone of corporate innovation strategy 
when implemented comprehensively and adapted to specific organisational needs. Their success 
illustrates that TRIZ is not merely a collection of problem-solving tools but can function as a foundational 
methodology for sustained innovation leadership.



TRIZ in Service Design

Logistics Optimisation

A delivery company faced the 
contradiction of needing to 
increase delivery speed 
whilst reducing the number 
of vehicles in their fleet due 
to cost constraints. Using 
TRIZ's "Dynamics" and 
"Nested Doll" principles, they 
developed a hub-and-spoke 
system with dynamically 
reconfigurable routes and 
multi-compartment vehicles 
that could serve multiple 
delivery types 
simultaneously.

Healthcare Service 
Delivery

A hospital system applied 
TRIZ to resolve the 
contradiction between 
providing personalised care 
and managing high patient 
volumes efficiently. Using the 
"Segmentation" and "Prior 
Action" principles, they 
redesigned patient flow with 
pre-appointment data 
collection and specialised 
treatment pathways, 
increasing both patient 
satisfaction and throughput.

Banking Services

A financial institution used 
TRIZ to address the 
contradiction between 
security requirements and 
customer convenience in 
online banking. Through 
application of the "Another 
Dimension" and 
"Intermediary" principles, 
they developed a multi-factor 
authentication system that 
maintained high security 
whilst reducing customer 
friction.

While TRIZ originated in the domain of physical engineering, its principles and tools have proven 
remarkably adaptable to service design challenges. Services, like physical products, often involve technical 
and physical contradictions that can benefit from systematic innovation approaches. The methodology's 
focus on identifying and resolving contradictions is particularly valuable in service contexts, where 
competing requirements for efficiency, quality, personalisation, and cost-effectiveness frequently create 
complex trade-offs.

Service designers have found particular value in TRIZ's concept of ideality—the ratio of useful functions to 
harmful effects and costs. This framework helps service organisations identify and eliminate unnecessary 
steps, resources, or friction points in their delivery processes. By systematically examining each element of 
a service against its contribution to the core value proposition, teams can often discover opportunities for 
significant service improvements without additional resource investment.

Another TRIZ concept that translates well to service design is the evolutionary trend toward reduced human 
involvement. This principle has guided the development of self-service options, automated processes, and 
AI-assisted service delivery in industries ranging from retail to healthcare. By understanding this 
evolutionary trajectory, service organisations can strategically implement automation where it adds the 
most value while preserving human interaction where it remains essential to the service experience.

The adaptation of TRIZ to service design represents an important expansion of the methodology beyond its 
manufacturing origins. As economies worldwide become increasingly service-oriented, TRIZ offers a 
structured approach to service innovation that complements more traditional design thinking and service 
blueprint methodologies.



TRIZ in IT and Software
The application of TRIZ to software development and IT systems represents one of the methodology's 
most successful adaptations beyond its manufacturing origins. Software engineers and IT architects have 
discovered that despite the virtual nature of their products, they face contradictions and innovation 
challenges that respond well to TRIZ principles.

A classic contradiction in software development involves the trade-off between speed and safety. Faster, 
more efficient code often comes at the expense of security vulnerabilities or reduced error handling, while 
robust security measures typically impose performance penalties. Traditional approaches might accept 
this as an inherent trade-off, optimising for one parameter based on the specific application context.

TRIZ offers alternative perspectives through its contradiction-resolution tools. For instance, applying the 
"Preliminary Action" principle has led to pre-compilation security checks and automated vulnerability 
scanning that identify security issues without runtime performance penalties. The "Local Quality" principle 
has inspired context-aware security measures that apply different levels of verification depending on the 
sensitivity of specific operations, preserving speed for non-critical functions while maintaining rigorous 
protection for sensitive data or transactions.

Another significant application area is system architecture design. Software architects have adapted TRIZ's 
substance-field analysis to model complex systems interactions, identifying potential points of failure or 
inefficiency. The evolutionary trends identified by TRIZ have proven remarkably applicable to software 
systems, which typically follow similar trajectories from monolithic to modular designs, from static to 
dynamic configurations, and from manual to automated operations.

Cloud computing architectures represent a particularly interesting example of TRIZ principles in action. The 
evolution from dedicated physical servers to virtual machines to containerised applications and finally to 
serverless functions aligns perfectly with TRIZ's evolutionary trends toward increased flexibility, dynamism, 
and ideality (delivering more functionality with fewer resources and management overhead).

As software continues to "eat the world" and digital transformation reshapes industries, TRIZ offers IT 
professionals a structured methodology for innovation that complements agile development approaches 
and design thinking. The principles that have proven effective for physical engineering challenges translate 
surprisingly well to the virtual realm, guiding developers toward elegant solutions to complex software 
contradictions.



Healthcare Applications

Surgical Instruments

Modern surgical tools represent excellent 
examples of TRIZ-inspired innovation. Surgeons 
require instruments that are simultaneously 
precise enough for delicate procedures yet flexible 
enough to reach difficult areas—a classic 
contradiction. Traditional instruments often 
sacrificed one quality for the other.

By applying TRIZ principles like "Segmentation" 
and "Dynamism," medical device manufacturers 
have developed articulating instruments that 
maintain precision whilst offering unprecedented 
flexibility. These tools use principles similar to 
those found in completely different fields, such as 
space robotics and industrial automation.

Drug Delivery Systems

Pharmaceutical researchers face contradictions 
between drug potency and side effects. TRIZ's 
"Local Quality" principle has inspired targeted 
delivery systems that concentrate medication 
exactly where needed while minimising exposure 
elsewhere in the body.

Time-release formulations represent application of 
the "Separation in Time" principle, allowing drugs 
to maintain therapeutic levels over extended 
periods without the peaks and valleys of traditional 
dosing. These innovations have dramatically 
improved treatment efficacy while reducing patient 
burden.

Healthcare diagnostics have also benefited significantly from TRIZ application. The contradiction between 
testing accuracy and testing speed has traditionally forced clinicians to choose between rapid but less 
reliable point-of-care tests or more accurate but slower laboratory diagnostics. TRIZ-inspired approaches 
have led to innovations like microfluidic "lab-on-a-chip" technologies that deliver laboratory-quality results in 
minutes rather than hours or days.

In medical imaging, TRIZ has helped resolve contradictions between image detail and patient radiation 
exposure. Traditional approaches assumed that higher resolution imaging required higher radiation doses. 
By applying principles like "Parameter Change" and "Intermediary," engineers developed iterative 
reconstruction algorithms and more sensitive detectors that produce detailed images with a fraction of the 
previous radiation exposure.

Healthcare workflow and service delivery have also been transformed through TRIZ applications. Hospitals 
face contradictions between personalised care and operational efficiency. By applying the "Segmentation" 
and "Preliminary Action" principles, healthcare systems have developed specialised treatment pathways 
and pre-visit preparation protocols that improve both the quality of care and operational throughput.

As healthcare systems worldwide face mounting pressures to improve outcomes while controlling costs, 
TRIZ offers a systematic methodology for transcending apparent trade-offs. The ability to deliver better 
care without proportional increases in resources aligns perfectly with TRIZ's concept of increasing ideality
—achieving more beneficial functions with fewer costs and harmful effects.



Aerospace Applications
The aerospace industry presents some of engineering's most demanding challenges, with aircraft and 
spacecraft requiring seemingly contradictory properties: they must be simultaneously lightweight yet 
structurally robust, aerodynamically streamlined yet spacious enough for passengers or cargo, and 
increasingly fuel-efficient whilst maintaining or improving safety margins. These complex requirements 
have made aerospace a fertile domain for TRIZ application.

Weight reduction whilst maintaining structural integrity represents a classic contradiction that aerospace 
engineers have addressed through TRIZ principles. Traditional approaches might seek an optimal 
compromise between these competing requirements. However, by applying the "Composite Materials" 
principle, engineers have developed advanced carbon fibre reinforced polymers (CFRPs) that offer superior 
strength-to-weight ratios compared to traditional aluminium alloys. These materials now constitute 
significant portions of modern aircraft structures, with the latest designs incorporating more than 50% 
composite materials by weight.

The "Nested Doll" and "Another Dimension" principles have guided innovations in aircraft design where 
structural elements simultaneously serve multiple functions. For instance, modern wing designs often 
integrate fuel storage within the wing structure rather than using separate fuel tanks, reducing weight and 
complexity while maintaining structural integrity. Similarly, the principle of "Dynamism" has inspired 
adaptable wing surfaces that change shape during different flight phases to optimise aerodynamic 
performance.

In spacecraft design, the extreme constraints of launch weight and the harsh environment of space have 
driven numerous TRIZ-inspired innovations. The contradiction between thermal protection and weight has 
been addressed through materials that change properties at different temperatures, exemplifying the 
"Phase Transitions" principle. The need for packaging large solar arrays or antennas into small launch 
volumes has led to ingenious folding mechanisms based on the "Preliminary Action" and "Nested Doll" 
principles.

As aerospace manufacturers face increasing pressure to reduce environmental impact whilst meeting 
growing global demand for air travel, TRIZ continues to guide breakthrough innovations in propulsion 
efficiency, noise reduction, and sustainable aviation. The methodology's systematic approach to resolving 
fundamental contradictions makes it particularly valuable in an industry where safety considerations make 
trial-and-error approaches prohibitively expensive and time-consuming.



Environmental Solutions

Environmental challenges present particularly complex contradictions, making them ideal candidates for 
TRIZ methodology. These problems often involve tensions between ecological impact, economic viability, 
and technical performance—contradictions that cannot be resolved through simple trade-offs or 
incremental improvements. TRIZ's systematic approach to breakthrough innovation has guided significant 
advances in environmental technologies across multiple domains.

Water purification technologies illustrate TRIZ's environmental applications. Traditional purification 
methods typically face contradictions between thoroughness of contaminant removal and energy/chemical 
consumption. By applying the "Phase Transitions" and "Self-service" principles, engineers have developed 
forward osmosis systems that use the natural osmotic pressure gradient rather than external energy to 
drive filtration. Similarly, the "Intermediary" principle has inspired biologically-mediated filtration systems 
that employ microorganisms to remove contaminants without chemical additives.

In the realm of renewable energy, TRIZ has helped resolve fundamental contradictions that have historically 
limited adoption. Solar photovoltaics faced the contradiction of efficiency versus manufacturing cost. 
Application of the "Segmentation" and "Local Quality" principles led to multi-junction cells that capture 
different portions of the light spectrum more efficiently, while thin-film technologies dramatically reduced 
material requirements. For wind energy, the contradiction between power output and visual/noise impact 
has been addressed through innovations like vertical axis turbines and distributed small-scale installations.

Sustainable materials development presents another area where TRIZ has guided innovation. The 
contradiction between biodegradability and durability has traditionally limited the application of eco-friendly 
materials. Using principles like "Nested Doll" and "Composite Materials," researchers have developed multi-
layer structures where an inner core provides durability while an outer layer allows for eventual 
biodegradation.

As environmental challenges become increasingly urgent, TRIZ offers a powerful methodology for 
developing solutions that transcend traditional compromises between sustainability and performance. By 
systematically applying inventive principles to environmental contradictions, engineers and scientists can 
accelerate the development of technologies that are simultaneously more effective and more sustainable.

Water Purification

TRIZ principles have led to 
membrane technologies that 

filter contaminants while using 
minimal energy

Waste Management

Contradictions between 
processing speed and 
thoroughness resolved through 
multi-stage sorting systems

Renewable Energy

Efficiency vs. cost 
contradictions addressed 
through material innovations 
and system design

Sustainable Materials

Bio-based alternatives that 
match or exceed performance 

of traditional materials



Education and Training

Undergraduate 
Integration

Universities increasingly 
incorporate TRIZ 
fundamentals into 
engineering and design 
curricula, typically 
introducing basic concepts 
like the 40 Inventive 
Principles and contradiction 
analysis. These modules help 
students develop systematic 
approaches to problem-
solving before their 
professional careers begin.

Professional 
Certification

Formal TRIZ certification 
programs provide structured 
pathways for professionals 
to develop expertise, from 
entry-level practitioner to 
advanced specialist and 
master levels. These 
programs typically combine 
theoretical understanding 
with practical application to 
real-world problems.

Corporate Training

Many leading organisations 
have developed customised 
TRIZ training programs 
tailored to their specific 
industries and challenges. 
These programs often follow 
a "learn and apply" model 
where participants 
immediately use TRIZ tools 
on actual workplace 
problems.

Education and training represent critical factors in the successful implementation of TRIZ methodology. 
Unlike simpler innovation techniques that can be quickly adopted with minimal instruction, TRIZ requires 
systematic learning due to its comprehensive nature and conceptual depth. However, this investment in 
education yields significant returns through more effective problem-solving capabilities and systematic 
innovation approaches.

Effective TRIZ education typically balances theoretical understanding with practical application. While the 
methodology has strong theoretical foundations, its value is realised through application to real-world 
problems. The most successful training programs therefore incorporate extensive case studies and hands-
on exercises where participants apply TRIZ tools to actual challenges from their professional contexts.

The depth of TRIZ education can vary significantly based on organisational needs and individual roles. For 
some applications, a focused introduction to core concepts like contradiction analysis and the inventive 
principles may be sufficient. For organisations seeking to embed TRIZ deeply into their innovation 
processes, more comprehensive training covering advanced tools like ARIZ, evolutionary trends, and 
substance-field analysis becomes necessary.

Beyond formal education, communities of practice play an important role in TRIZ development. Local and 
international TRIZ associations facilitate knowledge sharing, case study exchange, and continuing 
education for practitioners. These communities help keep the methodology vibrant and evolving, with 
practitioners adapting and extending the original tools to address contemporary challenges across diverse 
fields.

As interest in systematic innovation continues to grow, educational institutions and professional 
development organisations are expanding their TRIZ offerings. This broader educational foundation is 
helping to mainstream TRIZ concepts beyond their traditional engineering strongholds into fields like 
business management, service design, software development, and even social innovation.



Comparison with Six Sigma

Aspect Six Sigma TRIZ

Primary Focus Reducing variation and defects Resolving contradictions and 
innovation

Approach to Problems Statistical analysis and 
process control

Systematic application of 
inventive principles

Ideal Outcome Stable, predictable processes 
with minimal variation

Breakthrough solutions that 
eliminate trade-offs

Data Requirements Heavily data-dependent Less dependent on 
quantitative data

Team Structure Hierarchical 
(Yellow/Green/Black Belts)

Flatter, expertise-based 
structure

Project Timeline Typically 3-6 months per 
project

Variable, from days for simple 
tools to months for complex 
analysis

Six Sigma and TRIZ represent complementary methodologies with distinct focuses and strengths in the 
domain of process and product improvement. While they approach problems from different perspectives, 
organisations increasingly find value in combining elements of both approaches to address different 
aspects of their innovation and improvement challenges.

Six Sigma emerged from quality management traditions and focuses primarily on reducing variation and 
defects in existing processes. It employs statistical tools and a structured DMAIC (Define, Measure, 
Analyse, Improve, Control) methodology to identify and eliminate sources of variation. This approach 
excels at optimising established processes and products, systematically driving them toward greater 
consistency and reliability.

TRIZ, by contrast, originated from the study of patents and inventive problem-solving, focusing on resolving 
contradictions and generating breakthrough innovations. Rather than optimising within existing paradigms, 
TRIZ aims to transcend apparent trade-offs and create novel solutions that change the fundamental nature 
of systems. This approach is particularly valuable when incremental improvements within the current 
framework have reached diminishing returns.

The methodologies also differ in their reliance on data. Six Sigma is heavily data-driven, requiring 
substantial measurement and statistical analysis to identify root causes and verify improvements. TRIZ is 
more conceptual in nature, focusing on identifying and resolving contradictions through systematic 
application of inventive principles derived from successful patents across diverse fields.

In practice, forward-thinking organisations often integrate these methodologies, using Six Sigma to 
optimise existing processes while applying TRIZ when fundamental contradictions or innovation challenges 



Integration with Lean Manufacturing

Complementary Philosophies

Lean manufacturing focuses on eliminating waste 
and optimising flow through incremental, 
continuous improvement (kaizen). TRIZ offers 
tools for breakthrough innovation when lean 
approaches reach improvement limits. Together, 
they create a powerful combination of incremental 
and transformative improvement capabilities.

Practical Integration

Organisations typically use lean methods for 
ongoing optimisation while deploying TRIZ to 
address specific contradictions or challenges that 
resist conventional improvement approaches. This 
integrated approach maintains operational 
discipline while enabling innovative solutions to 
stubborn problems.

One particularly effective integration point occurs around the concept of "waste" (muda) in lean 
manufacturing. Lean identifies eight forms of waste: defects, overproduction, waiting, non-utilised talent, 
transportation, inventory excess, motion waste, and extra-processing. When traditional lean approaches 
struggle to eliminate specific forms of waste due to apparent trade-offs or technical limitations, TRIZ 
provides systematic tools to resolve these contradictions.

For example, reducing inventory (a lean goal) might seem to conflict with maintaining responsive customer 
service. Traditional approaches might seek an optimal balance between these competing requirements. 
TRIZ, however, would apply contradiction-resolution tools to seek solutions that achieve both low inventory 
AND high responsiveness, perhaps through principles like "preliminary action" (prepare semi-finished 
components) or "dynamism" (highly adaptable production systems).

Another synergy emerges in problem definition. Lean's focus on going to the gemba (actual workplace) to 
observe processes firsthand provides rich, contextual understanding of problems. This detailed process 
knowledge creates an excellent foundation for TRIZ analysis, which requires thorough problem definition 
before applying its inventive tools.

The integration extends to organisational culture as well. Lean cultivates a continuous improvement 
mindset across all levels of an organisation, creating fertile ground for TRIZ implementation. When workers 
are already engaged in identifying and solving problems through lean methods, they more readily embrace 
TRIZ as an additional tool for addressing more challenging contradictions.

Leading manufacturing organisations have found that this integrated approach—using lean for systematic, 
incremental improvement and TRIZ for breakthrough innovation when needed—creates a more robust 
improvement capability than either methodology alone. The combination allows them to simultaneously 
drive operational excellence through lean while using TRIZ to overcome fundamental contradictions that 
would otherwise limit their improvement trajectory.



Synergy with Design Thinking
Design Thinking and TRIZ represent two powerful innovation methodologies with distinct origins and 
emphases, yet they offer remarkable complementarity when thoughtfully integrated. Design Thinking 
emerged from product design and focuses on human-centered innovation through deep empathy with 
users, while TRIZ originated in engineering and emphasises systematic resolution of technical 
contradictions. By combining these approaches, organisations can address both the human desirability and 
technical feasibility dimensions of innovation more effectively than with either methodology alone.

Design Thinking excels in the problem definition phase, using ethnographic research, empathy mapping, 
and user journey analysis to deeply understand stakeholder needs and frame problems from a human 
perspective. This approach often reveals insights about user requirements and pain points that might be 
missed in more technically-oriented problem definitions. However, Design Thinking sometimes struggles in 
the solution generation phase when confronted with difficult technical contradictions or when teams fall 
back on familiar solution patterns.

TRIZ, conversely, provides powerful tools for systematic solution generation, particularly for resolving 
complex technical contradictions. However, its engineering orientation sometimes leads to insufficient 
attention to user experience factors or business constraints. The methodology assumes the problem is 
already well-defined and focuses primarily on technical solution generation rather than problem framing.

An integrated approach leverages the strengths of both methodologies. Design Thinking's empathy and 
discovery tools create a rich understanding of user needs and problem context. This human-centered 
problem definition then feeds into TRIZ's systematic contradiction analysis and solution generation tools. 
The resulting technical concepts return to Design Thinking's prototyping and testing phases, where 
solutions are refined with continued user feedback.

This integration creates a virtuous cycle: Design Thinking ensures solutions address genuine human needs, 
while TRIZ helps overcome technical barriers that might otherwise limit what's possible. Together, they 
enable organisations to develop innovations that are simultaneously desirable from a user perspective, 
technically feasible, and capable of transcending apparent trade-offs that might constrain more 
conventional approaches.



Building a TRIZ Team

Diverse Expertise

Effective TRIZ teams combine members 
with different disciplinary backgrounds, 
allowing cross-pollination of ideas and 
broader perspective on problems.

Cognitive Diversity

Include both analytical thinkers who excel at 
systematic problem decomposition and 
creative thinkers who make unexpected 
connections between concepts.

Balanced Seniority

Mix experienced staff who understand 
practical constraints with junior members 
less bound by conventional thinking.

TRIZ Expertise Levels

Combine TRIZ specialists who understand 
the methodology deeply with domain 
experts who bring specific technical 
knowledge.

Building an effective TRIZ team requires thoughtful consideration of both technical expertise and team 
dynamics. Unlike some problem-solving approaches that can be successfully implemented with 
homogeneous teams, TRIZ benefits significantly from diversity of thought, experience, and disciplinary 
background. This diversity helps counteract psychological inertia—the tendency to approach problems 
from familiar perspectives—which is one of the primary barriers to breakthrough innovation.

Organisational structure for TRIZ implementation typically follows one of several models. Some 
organisations establish dedicated TRIZ specialists who consult on projects across different departments, 
bringing methodological expertise to diverse challenges. Others distribute TRIZ capabilities by training 
team members across the organisation, creating a network of practitioners who apply the methodology 
within their own domains. Many successful implementations use a hybrid approach, combining a small 
core team of TRIZ experts with a broader network of trained practitioners embedded in various 
departments.

Regardless of structural approach, effective TRIZ teams require clear roles and responsibilities. Common 
roles include TRIZ methodology experts who guide the application of specific tools, domain specialists 
who provide deep technical knowledge of the problem area, facilitators who manage the team process and 
ensure productive collaboration, and "fresh perspective" members who are deliberately selected from 
unrelated fields to challenge assumptions and bring novel viewpoints.

Beyond technical qualifications, successful TRIZ team members typically share certain characteristics: 
intellectual curiosity, willingness to challenge conventional wisdom, comfort with ambiguity during the 
problem-solving process, and the ability to alternate between abstract thinking (when applying TRIZ 
principles) and concrete, practical considerations (when implementing solutions in specific contexts).

As TRIZ initiatives mature within an organisation, team composition often evolves. Initial teams might 
include external consultants or specialists to build capability, gradually transitioning to internally-led teams 
as organisational expertise develops. This evolution supports the sustainable integration of TRIZ into the 
organisation's innovation processes.



TRIZ Adoption Challenges

Learning Curve 
Steepness

TRIZ presents a significant 
learning curve, particularly 
for advanced tools like ARIZ 
and Substance-Field 
Analysis. The comprehensive 
nature of the methodology 
requires substantial time 
investment to master, which 
can deter organisations 
seeking quick 
implementation.

Many practitioners find the 
conceptual language and 
models of TRIZ initially 
challenging, requiring 
sustained effort to become 
fluent in the methodology's 
frameworks and terminology.

Psychological Inertia

Ironically, while TRIZ is 
designed to overcome 
psychological inertia in 
problem-solving, adopting 
the methodology itself 
requires overcoming 
organisational inertia and 
established thinking 
patterns.

Engineers and managers 
accustomed to traditional 
problem-solving approaches 
may resist adopting a new 
methodology that challenges 
familiar thought patterns and 
requires investment in 
learning new concepts and 
tools.

Integration Challenges

Organisations often struggle 
to effectively integrate TRIZ 
with existing innovation 
processes and 
methodologies. Without 
thoughtful integration, TRIZ 
can become an isolated 
initiative that fails to connect 
with mainstream 
development activities.

Finding the right balance 
between TRIZ's structured 
approach and the more 
intuitive or agile 
methodologies often already 
in place represents a 
significant challenge for 
many adopters.

Cultural and organisational challenges also significantly impact TRIZ adoption. In cultures that emphasise 
rapid action and quick results, the methodical, analytical approach of TRIZ may seem excessively 
theoretical or time-consuming. Similarly, organisations with strong preferences for quantitative, data-driven 
decision-making may find TRIZ's more conceptual tools difficult to evaluate and justify, particularly in early 
implementation stages before tangible results accumulate.

Resource constraints present another common barrier to effective TRIZ implementation. The methodology 
requires not just training investment but also dedicated time for application. In organisations where 
employees already face heavy workloads and time pressure, finding space to practice and apply TRIZ tools 
can be challenging. Without protected time for TRIZ application, newly trained practitioners often default 
back to familiar approaches under pressure, preventing the methodology from taking root.

To overcome these adoption challenges, successful organisations typically implement TRIZ through a 
phased approach, beginning with simpler tools like the 40 Inventive Principles and gradually introducing 
more complex elements as capability develops. They also carefully select initial application projects where 
TRIZ is likely to demonstrate clear value, creating early wins that build momentum and organisational 
support for broader implementation.



Training Resources
In-Person Workshops

Instructor-led workshops remain one of the most effective 
formats for TRIZ training, combining theoretical instruction with 
hands-on application. These typically range from introductory 2-
3 day sessions covering core principles to advanced week-long 
programs for comprehensive methodology training.

E-Learning Platforms

Digital learning resources have expanded access to TRIZ training 
globally. Interactive modules allow learners to progress at their 
own pace while simulations and virtual exercises provide 
practical application experience. These platforms often include 
assessment tools to verify comprehension and application 
ability.

Simulation Games

Gamified training approaches have proven particularly effective 
for introducing TRIZ concepts. These structured simulations 
present participants with challenging problems that require 
applying TRIZ tools in collaborative settings, making abstract 
concepts more concrete and memorable.

Books and publications continue to serve as important resources for TRIZ learners at all levels. Genrich 
Altshuller's original works, particularly "And Suddenly the Inventor Appeared" and "40 Principles," provide 
foundational understanding from the methodology's creator. For modern practitioners, works like Darrell 
Mann's "Hands-On Systematic Innovation" and Ellen Domb's "TRIZ for Engineers" offer updated 
perspectives that incorporate recent developments and applications across diverse industries.

Certification programs provide structured learning paths for professionals seeking to develop 
comprehensive TRIZ expertise. These typically follow a tiered approach, beginning with Practitioner 
certification covering basic tools and concepts, progressing to Specialist level for advanced applications, 
and culminating in Master certification for those who demonstrate the ability to teach and extend the 
methodology. Leading certification bodies include the International TRIZ Association (MATRIZ) and the 
Altshuller Institute.

Beyond formal training, the TRIZ community itself serves as a valuable learning resource through 
conferences, webinars, and practice groups. Annual events like the TRIZ Future Conference and the Global 
TRIZ Conference bring together practitioners from diverse fields to share case studies, methodological 
developments, and application experiences. These community connections prove invaluable for ongoing 
development beyond initial training.



Software Tools Supporting TRIZ

Software tools have significantly enhanced the accessibility and application of TRIZ methodology, 
transforming what was once a paper-based analytical process into interactive digital experiences. These 
tools range from simple reference applications that digitise core TRIZ resources to sophisticated platforms 
that guide users through comprehensive problem-solving processes and integrate with existing engineering 
systems.

Contradiction Matrix applications represent one of the most common and immediately useful software 
implementations. These tools digitise Altshuller's matrix, allowing users to quickly identify relevant 
inventive principles for specific technical contradictions. Advanced versions enhance this basic 
functionality with illustrated examples, case studies, and guided processes for translating specific 
problems into the matrix's parameter language.

Patent analysis platforms leverage artificial intelligence and natural language processing to support TRIZ 
practitioners in extracting patterns and principles from patent databases. These tools can identify 
emerging solution trends, map technological evolution patterns, and suggest analogous solutions from 
different domains based on functional similarities rather than surface-level characteristics.

Integration with CAD (Computer-Aided Design) and PLM (Product Lifecycle Management) systems 
represents a particularly valuable development in TRIZ software. These integrations embed TRIZ tools 
directly into the environments where engineers and designers work, providing context-sensitive 
suggestions based on detected contradictions or improvement opportunities within designs. This workflow 
integration helps overcome the adoption barrier of switching between different tools and methodologies.

M bil li i h d i d TRIZ ll i i i f



Measuring TRIZ Impact

30%
Development Time 

Reduction

Average decrease in time-to-
market for new products when 
TRIZ is systematically applied

40%
Increased Patent Quality

Improvement in patent strength 
and defensibility metrics

25%
Cost Reduction

Typical savings in development 
costs through more efficient 

problem-solving

Quantifying the impact of TRIZ implementation presents both challenges and opportunities for 
organisations seeking to justify investment in the methodology. Unlike some process improvement 
approaches with straightforward before-and-after metrics, TRIZ influences complex innovation processes 
whose outcomes depend on multiple factors beyond methodology alone. Nevertheless, organisations that 
have successfully implemented TRIZ have developed various approaches to measuring its impact.

Time-to-market represents one of the most frequently cited metrics for TRIZ impact. By helping teams 
avoid lengthy trial-and-error cycles and guiding them toward promising solution strategies more directly, 
TRIZ often significantly reduces development timeframes. Companies typically measure this by comparing 
development cycles for similar projects before and after TRIZ implementation, or by comparing TRIZ-
guided projects against industry benchmarks for similar innovations.

Patent metrics provide another quantifiable measure of TRIZ impact. Beyond simple patent count, 
organisations assess patent quality through metrics like citation frequency (how often others reference the 
patent), claim breadth (the scope of protection), and defensive strength (resistance to invalidation 
attempts). TRIZ-guided innovations typically score higher on these quality metrics due to their focus on 
fundamental contradictions and breakthrough solutions rather than incremental improvements.

Development cost reduction represents a third key metric, though it must be measured carefully to account 
for the investment in TRIZ training and implementation. Successful organisations track not just the direct 
costs of specific projects but also the reduction in failed attempts, prototype iterations, and late-stage 
design changes that often result from TRIZ's more systematic approach to innovation.

Beyond these quantitative metrics, many organisations also track qualitative indicators of TRIZ impact, 
including team satisfaction with the innovation process, stakeholder assessments of solution elegance and 
originality, and the degree to which solutions transcend traditional trade-offs rather than merely optimising 
them. These qualitative measures often capture important aspects of TRIZ value that might be missed in 
purely numerical assessments.



Common Misconceptions

TRIZ Replaces Intuition

Misconception: TRIZ eliminates the need for 
creative intuition in innovation.

Reality: TRIZ augments rather than replaces 
intuition. The methodology provides structured 
guidance and solution patterns, but applying these 
principles to specific contexts still requires 
creative interpretation and adaptation. TRIZ helps 
direct intuition toward more promising solution 
paths but doesn't automate the innovation process 
entirely.

TRIZ is Only for Engineers

Misconception: TRIZ is exclusively for technical 
engineering problems.

Reality: While TRIZ originated in engineering, its 
principles have been successfully adapted to 
diverse domains including service design, 
business model innovation, software development, 
education, and even social problems. The core 
concepts of contradiction resolution and 
systematic innovation transcend specific technical 
fields.

Another common misconception is that TRIZ requires mathematical expertise or advanced scientific 
knowledge. While some TRIZ tools do involve technical parameters, the core methodology is accessible to 
anyone willing to learn its fundamental concepts and principles. The 40 Inventive Principles, in particular, 
can be understood and applied by people with varying educational backgrounds and technical expertise 
levels.

Many newcomers to TRIZ mistakenly believe that the methodology provides immediate, ready-to-
implement solutions. In reality, TRIZ offers solution patterns and directions rather than complete solutions. 
These patterns must be interpreted and adapted to specific contexts, often requiring significant 
development work to transform an abstract principle into a practical implementation. The value of TRIZ lies 
in directing innovators toward high-potential solution strategies, not in eliminating the need for detailed 
design and development.

There's also a misconception that TRIZ requires comprehensive implementation of all its tools and 
concepts to deliver value. In practice, even selective application of basic TRIZ tools like the Contradiction 
Matrix and Inventive Principles can yield significant benefits. Many organisations begin with these 
accessible elements before gradually incorporating more advanced aspects of the methodology as their 
capability and needs evolve.

Finally, some assume that TRIZ is incompatible with other innovation methodologies like Design Thinking, 
Agile, or Lean. In reality, TRIZ complements these approaches by addressing different aspects of the 
innovation process. Successful organisations often integrate TRIZ with other methodologies, using each 
where it adds the most value rather than viewing them as competing approaches.



Popularisation Outside Russia
TRIZ remained largely unknown outside the Soviet Union until the late 1980s and early 1990s, when 
geopolitical changes created opportunities for broader dissemination. The methodology's journey from a 
relatively obscure Soviet engineering approach to a globally recognised innovation framework represents a 
fascinating chapter in the history of knowledge transfer across cultural and political boundaries.

The initial international spread of TRIZ occurred through several parallel channels. Russian emigrants who 
had studied under Altshuller or his disciples brought TRIZ knowledge to their new countries, particularly 
Israel, Germany, and the United States. Simultaneously, Western companies with interests in Russian 
technology began encountering TRIZ through their technical exchanges and became intrigued by its 
systematic approach to innovation.

By the mid-1990s, TRIZ had gained significant traction in several industrial powerhouses. South Korean 
companies, particularly Samsung, made substantial investments in TRIZ training and implementation as 
part of their strategic push to transition from imitators to innovators in global markets. Japanese 
manufacturers, with their strong tradition of quality methodologies, recognised TRIZ as a complementary 
approach for breakthrough innovation beyond incremental kaizen improvements.

In the United States, early adoption came primarily through large technology and manufacturing 
companies. Intel, General Electric, and Procter & Gamble were among the pioneers in implementing TRIZ 
and adapting it to Western corporate environments. These early adopters helped establish TRIZ's credibility 
beyond its Soviet origins and demonstrated its applicability to capitalist market-driven innovation 
challenges.

The establishment of international TRIZ organisations and conferences in the 1990s and early 2000s 
further accelerated global dissemination. The International TRIZ Association (MATRIZ), founded in 1997, 
and the Altshuller Institute for TRIZ Studies, established in 1998, created institutional frameworks for 
training, certification, and knowledge exchange across borders. Annual conferences in Europe, Asia, and 
North America helped create a global community of practitioners who continued to refine and extend the 
methodology beyond its original formulations.

Today, TRIZ has become a standard component of innovation training in many large technology-driven 
organisations worldwide. While its adoption remains somewhat uneven across different regions and 
industries, its core principles have influenced innovation practices far beyond the circle of explicit TRIZ 
practitioners.



Real-World TRIZ Success Stories

Intel: Microprocessor 
Heat Management

Intel engineers faced a 
critical contradiction in 
microprocessor design: 
increasing computing power 
generated more heat, but 
conventional cooling 
approaches consumed 
space and added weight. 
Using TRIZ principles, 
particularly "Another 
Dimension" and "Phase 
Transitions," they developed 
innovative heat pipe 
technologies that efficiently 
transferred heat away from 
processors using capillary 
action and phase changes, 
enabling significantly higher 
performance without 
proportional increases in 
cooling system size.

Hyundai: Assembly 
Line Automation

Hyundai Motor Company 
applied TRIZ to resolve a 
contradiction in their 
assembly line automation: 
robots were efficient for 
repetitive tasks but lacked 
the flexibility of human 
workers for variable 
operations. Using the 
"Segmentation" and 
"Dynamism" principles, they 
developed a modular 
automation system with 
rapidly reconfigurable 
components that could be 
quickly adapted to different 
vehicle models, achieving 
both efficiency and flexibility.

3M: Adhesive 
Innovation

3M used TRIZ to develop a 
novel adhesive technology 
that resolved the 
contradiction between strong 
bonding and clean 
removability. By applying the 
"Separation in Time" 
principle, they created 
adhesives that maintain 
strong bonds during use but 
can be cleanly removed when 
needed through specific 
activation methods, leading 
to entirely new product 
categories including the 
immensely successful 
Command™ adhesive 
products.

These success stories illustrate how TRIZ has enabled breakthrough innovations by guiding engineers and 
designers toward non-obvious solution strategies that transcend traditional trade-offs. In each case, the 
methodology helped teams overcome psychological inertia—the tendency to approach problems within 
familiar patterns of thinking—and discover solutions that might have remained elusive through 
conventional approaches.

What's particularly notable about these examples is how they represent fundamental innovations rather 
than mere incremental improvements. By focusing on resolving core contradictions rather than accepting 
them as inevitable trade-offs, the teams were able to develop solutions that created new market 
opportunities and competitive advantages. This pattern of breakthrough rather than incremental innovation 
is a hallmark of successful TRIZ application.

These cases also demonstrate TRIZ's versatility across different industries and problem types. From 
electronic component design to manufacturing processes to consumer products, the same fundamental 
principles and tools have proven effective in diverse contexts. This cross-domain applicability is one of 
TRIZ's most valuable characteristics, allowing solution patterns from one field to inspire breakthroughs in 
seemingly unrelated areas.



The Future of TRIZ
As we look toward the future of TRIZ, several emerging trends suggest how this venerable methodology 
might evolve to address 21st-century innovation challenges. Perhaps the most significant development is 
the increasing integration of TRIZ with artificial intelligence and machine learning technologies. These 
digital tools have the potential to dramatically enhance TRIZ's capability and accessibility.

AI-enhanced TRIZ systems can analyse vast patent databases far more comprehensively than was 
possible when Altshuller conducted his original research, potentially uncovering new inventive principles or 
refining existing ones based on more recent innovation patterns. Machine learning algorithms can also 
help identify non-obvious connections between problems in different domains, suggesting cross-
disciplinary solution transfers that human analysts might overlook. These capabilities don't replace human 
creativity but rather augment it by identifying promising solution directions more efficiently.

Another significant trend is the expansion of TRIZ beyond its traditional engineering strongholds into new 
domains. Adaptations of TRIZ for business model innovation, service design, educational methodology, and 
even social problem-solving are already emerging. These extensions often require reinterpreting core TRIZ 
concepts for non-physical systems, but the fundamental principles of contradiction resolution and 
systematic innovation remain applicable.

The integration of TRIZ with other innovation methodologies represents a third important direction. Rather 
than viewing TRIZ as a standalone approach, many organisations are finding value in combining it with 
Design Thinking, Agile development, Lean methodologies, and other frameworks. These integrated 
approaches leverage the complementary strengths of different methodologies—using Design Thinking for 
problem definition and user insight, TRIZ for breakthrough solution generation, and Agile for iterative 
implementation, for instance.

Sustainability challenges present particularly fertile ground for future TRIZ applications. As organisations 
worldwide grapple with the need to dramatically reduce environmental impacts while maintaining 
economic viability, they encounter complex contradictions that traditional approaches struggle to resolve. 
TRIZ's focus on transcending apparent trade-offs rather than accepting them as inevitable makes it 
especially valuable for addressing these sustainability challenges.

As these trends converge, TRIZ seems positioned for a renaissance rather than obsolescence. Its 
systematic approach to innovation, grounded in empirical patterns of successful problem-solving, offers a 
valuable complement to both traditional engineering methods and newer design-led approaches. The 
methodology's continued evolution and adaptation suggest that Altshuller's insights will remain relevant for 
generations of innovators to come.



TRIZ and Artificial Intelligence

AI as a TRIZ Tool

Artificial intelligence technologies are increasingly 
being used to enhance TRIZ application. Natural 
language processing algorithms can rapidly 
analyse patent databases to identify emerging 
inventive patterns that might update or extend the 
classic 40 principles. Machine learning systems 
can suggest relevant analogies and solution 
transfers across domains based on functional 
similarities rather than surface-level 
resemblances.

These AI-enhanced TRIZ tools don't replace human 
creativity but make the methodology more 
accessible and powerful by handling much of the 
analytical heavy lifting that previously required 
extensive manual effort.

TRIZ for AI Development

In a fascinating reciprocal relationship, TRIZ 
principles are increasingly being applied to 
artificial intelligence development itself. AI 
systems face numerous technical contradictions—
between processing speed and energy 
consumption, between model accuracy and 
explainability, between data hunger and privacy 
preservation.

TRIZ's contradiction-resolution approaches have 
proven valuable in addressing these challenges, 
guiding AI researchers toward novel architectures 
and algorithms that transcend apparent trade-offs 
in system design.

The integration of TRIZ with AI technologies is creating new possibilities for innovation support systems 
that combine the structured methodology of TRIZ with the pattern-recognition capabilities of machine 
learning. These hybrid systems can scan vast solution spaces more comprehensively than human analysts 
alone, identifying promising solution directions that might otherwise remain unexplored.

One particularly promising application is in what might be called "innovation archaeology"—using AI to 
analyse historical inventions and innovations that pre-date modern patent systems. By extracting patterns 
from these older innovations and comparing them with more recent developments, researchers can 
potentially identify enduring principles that transcend specific technological contexts and might suggest 
solution paths for contemporary challenges.

The evolution of language models and generative AI creates new opportunities for TRIZ application as well. 
These systems can help translate specific technical problems into the more abstract language of TRIZ 
parameters and principles, making the methodology more accessible to practitioners without extensive 
TRIZ training. Conversely, they can help translate abstract TRIZ solution concepts into specific 
implementation ideas tailored to particular problem contexts.

As quantum computing continues to develop, it may enable even more sophisticated applications of TRIZ 
principles. Quantum systems' ability to explore multiple solution states simultaneously aligns well with 
TRIZ's approach to considering diverse solution principles in parallel. This could potentially lead to 
computational systems that can explore innovative solution spaces far more comprehensively than current 
technologies allow.

These developments suggest that rather than being rendered obsolete by artificial intelligence, TRIZ is 
likely to be enhanced and amplified by it. The fundamental insights about innovation patterns and 
contradiction resolution that Altshuller derived from manual patent analysis remain valid and valuable, but



Global TRIZ Community

The global TRIZ community represents a diverse ecosystem of practitioners, researchers, educators, and 
enthusiasts who continue to develop, apply, and extend Altshuller's original methodology. This community 
plays a crucial role in keeping TRIZ relevant to contemporary innovation challenges while preserving its 
foundational principles and systematic approach.

The International TRIZ Association (MATRIZ), founded in 1997 and headquartered in Russia, serves as one 
of the primary institutional pillars of the global community. MATRIZ maintains training standards, certifies 
TRIZ specialists at various levels (from practitioner to master), and organises conferences that bring 
together TRIZ experts from around the world. The Altshuller Institute for TRIZ Studies, established in the 
United States in 1998, plays a similar role with particular focus on North American TRIZ development.

Academic research on TRIZ continues to expand its theoretical foundations and practical applications. 
Universities in South Korea, Japan, Europe, and North America have established TRIZ research groups that 
study the methodology's effectiveness, develop new applications, and explore integrations with other 
innovation approaches. These academic efforts help validate TRIZ through rigorous study while also 
extending its reach into new domains.

Corporate practitioners form another vital segment of the TRIZ community. Companies like Samsung, Intel, 
Procter & Gamble, and Siemens have developed internal TRIZ expertise and customised applications 
tailored to their specific industries. These practitioners often develop innovative adaptations of TRIZ tools 
to address unique sectoral challenges, enriching the methodology through practical application.

The community maintains vitality through regular conferences, publications, and online platforms that 
facilitate knowledge exchange. Annual events like the TRIZ Future Conference in Europe, the Japan TRIZ 
Symposium, and the Global TRIZ Conference provide forums for sharing case studies, methodological 
developments, and new applications. These gatherings help disseminate best practices while fostering the 
cross-pollination of ideas between different branches of the TRIZ community.

This global network ensures that TRIZ remains a living methodology rather than a static historical
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Customising TRIZ for Your Organisation

Assess Organisational Needs

Evaluate your innovation challenges, existing processes, and cultural context

Select Relevant Tools

Choose TRIZ elements most applicable to your specific challenges

Adapt Terminology

Modify language and examples to align with your industry and organisational culture

Integrate with Existing Processes

Embed TRIZ tools within your current development and innovation workflows

Measure and Refine

Continuously evaluate effectiveness and adapt your approach based on results

Successful TRIZ implementation typically requires thoughtful customisation to align with an organisation's 
specific context, challenges, and culture. Rather than attempting to implement the full methodology as a 
standalone system, most organisations benefit from selectively adapting TRIZ elements and integrating 
them with existing innovation processes. This tailored approach increases adoption likelihood while 
maximising practical impact.

The customisation process should begin with a thorough assessment of organisational innovation needs 
and challenges. Some organisations struggle primarily with problem definition and might benefit most from 
TRIZ's problem analysis tools like contradiction identification and the Ideal Final Result. Others may have 
well-defined problems but face difficulty generating breakthrough solutions, making the 40 Inventive 
Principles and Contradiction Matrix more immediately valuable. Still others might be focused on 
technology forecasting and strategic innovation, where TRIZ's evolutionary patterns offer the greatest 
benefit.

Industry-specific adaptation represents another important dimension of customisation. While TRIZ 
principles are broadly applicable across domains, the specific examples, terminology, and applications 
need to be tailored to resonate with practitioners in particular industries. A software development team will 
connect with different examples than a mechanical engineering group, even when applying the same 
underlying principles. Creating industry-relevant case studies, examples, and application guidelines 
significantly enhances adoption and effective use.

Integration with existing methodologies and workflows is crucial for sustainable implementation. Rather 
than positioning TRIZ as a replacement for current approaches, successful organisations typically identify 
specific integration points where TRIZ tools can enhance existing processes. For example, TRIZ 
contradiction analysis might be incorporated into the "Define" phase of a Six Sigma DMAIC process or the



Common Pitfalls in TRIZ Implementation

Inadequate Problem Definition

Rushing to apply TRIZ tools before 
thoroughly understanding the problem, 
leading to solutions that address symptoms 
rather than root causes.

Focusing on Tools Over Principles

Emphasising the mechanical application of 
TRIZ tools without understanding the 
underlying thinking that makes them 
effective.

Insufficient Cross-Disciplinary 
Collaboration

Limiting TRIZ application to specialist teams 
rather than fostering cross-functional 
problem-solving that leverages diverse 
perspectives.

Expecting Instant Results

Failing to recognise that TRIZ requires 
practice and development of new thinking 
patterns before delivering significant 
benefits.

Another common pitfall is treating TRIZ as a rigid, formulaic process rather than an adaptable 
methodology. When practitioners apply TRIZ tools mechanically without critical thinking or contextual 
adaptation, they often generate technically correct but practically irrelevant solutions. Effective TRIZ 
application requires balancing methodical analysis with creative interpretation and adaptation to specific 
contexts.

Insufficient training depth presents another significant challenge. Some organisations provide only brief 
introductory training without follow-up support or advanced instruction. This superficial exposure typically 
leads to limited application, as practitioners lack the confidence and competence to apply the methodology 
to complex real-world problems. Successful implementation generally requires a combination of initial 
training, coached application to actual challenges, and ongoing learning opportunities.

Failure to address organisational culture and incentives can also undermine TRIZ implementation. If the 
prevailing culture values quick fixes over systematic problem-solving, or if performance metrics and 
incentives don't recognise the value of breakthrough innovation, even well-trained TRIZ practitioners may 
struggle to apply the methodology effectively. Successful implementations align organisational systems to 
support and reward TRIZ application.

Finally, many organisations fall into the pitfall of treating TRIZ as a one-time training event rather than an 
ongoing capability development process. Like any sophisticated methodology, TRIZ requires practice, 
feedback, and progressive skill development. Organisations that view TRIZ implementation as a journey 
rather than a destination, with multiple learning cycles and increasing depth of application, typically achieve 
much greater long-term value from the methodology.

By recognising and proactively addressing these common pitfalls, organisations can significantly increase 
their chances of successful TRIZ implementation and realise the methodology's full potential for driving 
breakthrough innovation and solving complex technical challenges.



Building a Culture of Innovation
While TRIZ provides powerful tools and methods for systematic innovation, its sustained impact depends 
significantly on the broader organisational culture in which it operates. The most successful TRIZ 
implementations occur within cultures that actively support and nurture innovative thinking beyond specific 
methodological applications. Building such a culture requires deliberate attention to multiple dimensions of 
organisational life.

Leadership commitment represents the foundation of innovative culture. When leaders visibly value and 
reward innovative thinking, regularly discuss innovation priorities, and allocate resources to innovation 
activities, they signal that creativity and problem-solving are core organisational values rather than 
peripheral concerns. Particularly important is leadership's response to failure—creating psychological 
safety by treating unsuccessful innovation attempts as valuable learning opportunities rather than 
mistakes to be punished.

Incentive systems play a crucial role in shaping innovation culture. Traditional metrics often focus 
exclusively on short-term results and risk avoidance, inadvertently discouraging the experimentation and 
exploration essential to breakthrough innovation. Organisations that successfully build innovative cultures 
typically complement conventional performance metrics with innovation-specific measures, such as new 
ideas generated, contradictions resolved, or patents filed. Some leading companies allocate protected time 
for innovation activities, following models like Google's famous "20% time" that allows employees to pursue 
self-directed projects.

Knowledge sharing mechanisms help disseminate innovative thinking throughout the organisation. Regular 
innovation showcases, case study presentations, and communities of practice around methodologies like 
TRIZ create opportunities for cross-pollination of ideas and approaches. Digital platforms for sharing 
innovation successes and lessons learned extend these benefits beyond physical locations, particularly 
valuable for geographically distributed organisations.

Physical and virtual environments also influence innovation culture. Spaces designed to facilitate 
collaboration, with abundant visualisation tools and flexible configurations, support the interactive problem-
solving that TRIZ often involves. Even small environmental modifications, such as whiteboards in 
unexpected locations or displays of previous innovation successes, can reinforce the cultural importance 
of creative thinking.

Perhaps most importantly, building an innovation culture requires patience and persistence. Cultural 
change typically occurs gradually through consistent messaging, aligned systems, and accumulated 
experiences. Organisations that view cultural development as a long-term journey rather than a quick 
transformation are most likely to create environments where systematic innovation methodologies like 
TRIZ can flourish and deliver sustained value.



TRIZ for Strategic Foresight
Current Technology State

Mapping existing systems against 
evolutionary patterns to identify 

current development stage

Next Evolutionary Steps

Using TRIZ patterns to anticipate 
logical next developments in 

technology trajectories

Future Contradictions

Identifying emerging trade-offs that 
will require resolution as 

technologies advance

Strategic Positioning

Developing capabilities and 
intellectual property aligned with 

anticipated evolution

Beyond its applications for specific problem-solving, TRIZ offers valuable frameworks for strategic 
technology forecasting and innovation planning. The methodology's insights into patterns of technical 
evolution provide organisations with a structured approach to anticipating future developments and 
positioning themselves advantageously within evolving technological landscapes.

TRIZ's S-curve analysis helps organisations identify where specific technologies sit within their evolutionary 
lifecycle—whether in early emergence, rapid growth, maturity, or decline. This assessment provides crucial 
context for investment decisions, suggesting whether to focus on fundamental development of emerging 
technologies, rapid commercialisation of growing ones, incremental optimisation of mature systems, or 
transition strategies for declining technologies. By understanding these natural evolutionary rhythms, 
organisations can align their innovation portfolios with technologies at appropriate development stages.

The eight evolutionary trends identified by TRIZ provide even more specific guidance for anticipating how 
particular technologies are likely to develop. For instance, the trend toward increasing dynamism suggests 
that rigid systems will evolve toward adjustable ones, then fully adaptive ones, and ultimately self-
regulating systems. By mapping current technologies against these evolutionary trajectories, organisations 
can anticipate likely next steps and potentially leapfrog competitors by developing more advanced 
solutions before market demand fully materialises.

TRIZ-based foresight also helps organisations identify emerging contradictions that will require resolution 
as technologies advance. These contradiction points often represent the most promising opportunities for 
breakthrough innovation and intellectual property development. By focusing R&D efforts on resolving these 
upcoming contradictions before they become market bottlenecks, organisations can establish leadership 
positions in emerging technology spaces.

Scenario planning represents another area where TRIZ principles enhance strategic foresight. Rather than 
developing scenarios based solely on external factors and market trends, TRIZ-informed approaches 
incorporate technological evolution patterns to create more robust future scenarios grounded in the natural 
trajectories of technical systems. This approach helps organisations distinguish between truly disruptive 
possibilities and developments that represent predictable evolutionary steps.



Learning from Failure: TRIZ in 
Retrospective

Failure as Data

TRIZ offers a structured 
framework for analysing 
unsuccessful solutions, 
treating failures not as 
mistakes to be hidden but as 
valuable data points that 
reveal underlying 
contradictions or overlooked 
resources. This analytical 
approach transforms 
setbacks into stepping 
stones toward more effective 
solutions.

Pattern Recognition

By applying TRIZ tools 
retrospectively to failed 
approaches, teams can 
identify recurring patterns in 
their innovation attempts. 
These patterns often reveal 
psychological inertia—the 
tendency to approach 
problems within familiar but 
limiting frameworks—which 
can then be deliberately 
counteracted in future 
innovation efforts.

Resource Identification

Failed solutions frequently 
overlook available resources 
that could have resolved 
contradictions. Retrospective 
TRIZ analysis helps identify 
these missed opportunities, 
expanding the resource 
awareness that teams bring 
to subsequent innovation 
challenges.

The systematic analysis of failure represents one of TRIZ's most valuable but often overlooked 
applications. While the methodology is typically presented as a forward-looking approach to generating 
innovative solutions, its analytical frameworks are equally powerful when applied retrospectively to 
understand why previous attempts failed to resolve contradictions effectively.

When examining unsuccessful solutions through a TRIZ lens, practitioners often discover that failures 
resulted not from lack of effort or capability but from approaching problems at the wrong level of 
abstraction. Many failed approaches attempt to optimise existing systems rather than reformulating the 
problem to reveal more fundamental contradictions. Retrospective analysis using tools like the Ideal Final 
Result and System Operator helps teams recognise when they were working on symptoms rather than root 
causes.

Another common pattern revealed through TRIZ-based failure analysis is the tendency to accept trade-offs 
prematurely. Teams often abandon potentially breakthrough approaches because they encounter initial 
difficulties reconciling seemingly contradictory requirements. By retrospectively mapping these abandoned 
approaches to TRIZ separation principles and inventive strategies, organisations can develop greater 
persistence in pursuing solutions that transcend apparent trade-offs.

Perhaps most valuably, retrospective TRIZ analysis helps organisations develop a culture where failure is 
viewed as a natural part of the innovation process rather than something to be avoided or concealed. By 
treating unsuccessful attempts as opportunities for methodological learning rather than personal 
shortcomings, teams become more willing to attempt ambitious innovations and to share lessons from 
both successes and failures.



TRIZ in Open Innovation
The application of TRIZ principles to open innovation contexts represents a powerful extension of the 
methodology beyond its traditional implementation within single organisations. Open innovation—the 
practice of combining internal and external ideas and paths to market—introduces both new opportunities 
and challenges for systematic innovation approaches, and TRIZ offers valuable frameworks for navigating 
this more complex landscape.

One of TRIZ's most valuable contributions to open innovation is its ability to translate problems and 
solutions between different domains and industries. The methodology's emphasis on abstracting specific 
problems to their fundamental contradictions creates a common language that transcends industry-
specific terminology and conventions. This translation capability helps diverse partners from different 
sectors identify potential synergies that might remain hidden in more domain-specific discussions.

TRIZ tools like substance-field analysis prove particularly valuable in open innovation contexts by helping 
identify complementary capabilities across organisational boundaries. By modelling systems in terms of 
substances (materials, components, information) and fields (energy types, interactions), teams can more 
systematically identify where external partners might provide missing elements that would complete or 
strengthen innovation systems. This approach transforms partner selection from an opportunistic process 
to a more deliberate search for specific functional contributions.

The concept of resources in TRIZ also enhances open innovation effectiveness. TRIZ encourages 
innovators to identify all available resources—not just obvious materials and energy sources but also waste 
products, ambient conditions, and existing infrastructure. This expansive resource awareness helps open 
innovation teams recognise potential contributions from partners that might otherwise be overlooked, 
particularly when those resources exist as "waste" or underutilised assets in one domain but represent 
valuable inputs in another.

In collaborative innovation workshops involving multiple organisations, TRIZ provides structured processes 
that help diverse participants contribute effectively despite differences in background, expertise, and 
innovation culture. The methodology's step-by-step approach to problem definition, contradiction 
identification, and solution generation creates a shared process that accommodates different thinking 
styles while maintaining focus on breakthrough results rather than compromise solutions.

As open innovation ecosystems become increasingly important in addressing complex technological and 
societal challenges, TRIZ offers valuable frameworks for making these collaborations more systematic and 
effective. By providing common languages, structured processes, and tools for identifying complementary 
capabilities, the methodology helps diverse partners combine their unique strengths to achieve innovation 
outcomes that no single organisation could accomplish alone.



Getting Started with TRIZ

Education and Awareness

Begin with introductory resources to understand 
TRIZ fundamentals. Recommended reading 
includes Genrich Altshuller's "And Suddenly the 
Inventor Appeared" for an accessible 
introduction from TRIZ's founder, and Darrell 
Mann's "Hands-On Systematic Innovation" for a 
modern, practical approach. Online courses and 
videos can supplement these foundational 
texts.

Start with Core Tools

Focus initially on mastering the most accessible 
and immediately applicable TRIZ tools: the 40 
Inventive Principles, Technical Contradiction 
Matrix, and Ideal Final Result concept. These 
elements provide significant value while being 
relatively straightforward to learn and apply. 
Defer more complex tools like ARIZ and 
Substance-Field Analysis until you've gained 
experience with the fundamentals.

Apply to Real Problems

Select actual challenges from your work 
environment for your first TRIZ applications. 
Start with moderate complexity—problems that 
have resisted conventional solutions but aren't 
your most critical or time-sensitive challenges. 
This provides meaningful practice while 
allowing space for the learning process.

Join the Community

Connect with other TRIZ practitioners through 
professional associations, online forums, and 
local interest groups. The International TRIZ 
Association (MATRIZ) and the Altshuller 
Institute offer resources, certification programs, 
and networking opportunities. Learning from 
others' experiences accelerates your 
development and provides support during 
implementation challenges.

For organisations rather than individuals, a structured implementation approach typically yields the best 
results. Begin with a pilot project involving a small, cross-functional team tackling a meaningful but 
contained challenge. This creates an opportunity to demonstrate TRIZ value while developing internal 
expertise. Document both the process and outcomes carefully to build an evidence base for broader 
implementation.

Consider engaging experienced TRIZ consultants or trainers for initial projects and education. While TRIZ 
principles can be self-taught, skilled facilitators significantly accelerate the learning curve and help avoid 
common pitfalls. Look for consultants with both deep TRIZ knowledge and experience in your specific 
industry or problem domain for the most relevant guidance.

As you progress, develop a customised TRIZ implementation that aligns with your organisation's specific 
innovation challenges and culture. Adapt terminology, examples, and application processes to resonate 
with your context while maintaining the core methodological principles. This customisation significantly 
improves adoption rates and practical impact.



Conclusion: The Power of Systematic 
Innovation

Breakthrough Solutions

Transcending trade-offs to achieve what seemed impossible

Systematic Approach

Replacing random inspiration with reliable innovation 
processes

Universal Patterns

Leveraging innovation principles that transcend specific 
domains

Evolving Methodology

Continuously adapting to address contemporary 
challenges

TRIZ represents one of the most significant contributions to innovation methodology in the modern era, 
transforming invention from an unpredictable process dependent on rare genius to a systematic approach 
accessible to anyone willing to learn its principles. Through his meticulous analysis of thousands of 
patents, Genrich Altshuller uncovered patterns in successful innovation that continue to guide problem-
solvers across diverse fields today.

The methodology's enduring value lies in its ability to help innovators overcome psychological inertia—the 
tendency to approach problems within familiar patterns of thinking—and discover non-obvious solution 
paths. By providing structured processes for identifying contradictions, abstracting problems to their 
fundamental level, and applying proven solution principles, TRIZ directs creative energy toward approaches 
with the highest potential for breakthrough results rather than incremental improvements.

As we've explored throughout this document, TRIZ has demonstrated remarkable versatility across 
domains ranging from traditional engineering to software development, service design, business model 
innovation, and environmental challenges. This cross-domain applicability stems from the methodology's 
focus on fundamental contradiction patterns and solution principles that transcend specific technical 
contexts.

The evolution of TRIZ continues today as practitioners around the world adapt and extend the methodology 
to address contemporary challenges. Integration with artificial intelligence, application to sustainability 
contradictions, and combination with other innovation approaches like Design Thinking represent just a few 
directions in which TRIZ continues to develop. This ongoing evolution ensures that while TRIZ remains 
firmly grounded in Altshuller's original insights it continues to grow in relevance and effectiveness for


