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New product development plays a critical role in a rapidly changing world. The constant 

growth of problem-solving methods application for incremental and radical innovation 

duties applies pressure on the research and development teams. In addition, each method is 

not a universal remedy but dominates in different fields of practice. The great number of 

methodologies and tools make it possible to use them according to the set of circumstances 

of the challenges the design team faces. For comprehensive experience methods and their 

tools are applied simultaneously. 

This study investigates the modern situation of the mixed methodologies application, 

specifically the Design Thinking method, the TRIZ method, and the ISQ tool. Furthermore, 

based on the findings analysis proposes a particular mutual framework, that is visualised and 

explained. The motivation is to compensate for the shortcomings of methods and intend to 

be effective versions of the aforementioned.  
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1 Introduction 

 

1.1 Background 

 

In the challenging and rapidly growing world, New Product Development plays a crucial 

role due to the high pace of introducing novel features, solutions, and satisfying present 

customer needs. The steady growth of innovative projects constantly increases the pressure 

on development sectors, meaning organisations should work effectively and quickly on the 

challenges. The data revealed in the Global Innovation Tracker by the World Intellectual 

Property Organization (WIPO) 2023 publication states, in Figure 1 that global Research and 

Development investment growth in 2019 was 6%, in 2020 was 3.2%, and in 2021 was 5.2%. 

(Dutta et al., 2023). 

 

 

Figure 1. GDP growth and total and business R&D growth rates in 2007–2024 (Dutta et al., 

2023) 
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New product development is an innovative process consisting of various classical and 

modern methodologies, which are used in alliance or separately to create and deliver an up-

to-date solution. The New Product Development process has its structure consisting of 

project development stages, each stage involves a set of steps, vision, and methods that the 

design department is applying. (Iqbal and Suzianti, 2021) 

Design agencies deliver solutions for their customers, and new product development degrees 

are deployed in one way or another. NPD consists of gradual and logical phases and design 

methods are used along these phases throughout all the project duration. If possible, to draw 

an analogy with the human body, then the NPD acts as a skeleton, while design methods are 

muscles and ligaments that allow the object to move or, by inverse analogy, to produce ideas 

and concepts. One is never possible without another, and those factors should work in 

harmony. 

Utilisation of proper problem-solving techniques for new product and service development 

is vital for a large variety of business processes. Nowadays organisations seek the best 

practices and methods to facilitate the highest quality of the service they can provide. When 

the product or service is delivered at its greatest form the new ways of growth are explored. 

Same as organisations are expanding and improving their internal and external activities for 

the outermost performance. Effective usage of the problem-solving methods can be 

initialised by an expert's new way of using them, one way could be to modify the methods. 

Resolution for efficiency modification can include simplification, rapidity, engrossment of 

unique practices, and process delegation.  

The research aims to find a novel way to improve the problem-solving abilities of the 

existing ideation systems. The Design Thinking and the TRIZ methods were selected as the 

two methods dominating in various domains which have qualities that overlap each other's 

shortcomings. Either one or another of the following methods are not perfect as well as may 

not be appropriate for the degree of the task or field. At such times, designers must go beyond 

the method used and apply additional knowledge, and tools. (Van Pelt and Hey, 2011)  

Concerning carrying out the research, two methods are planned to work together in an 

interaction structure. To pursue the investigation goal, the study comprehensively describes 

the Design Thinking and TRIZ methods in the New Product Development ground. The 

purpose is to analyse the existing progress in the field of both methods combination and 
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deliver a wide-ranging investigation based on the analysis of the literature concerning the 

effective combination proposition. Gathered knowledge is a fundamental foundation for 

offering a comprehensive, effective, and systematically interconnected framework. 

As a result, the combined framework should have the benefits of both methods and neutralise 

the limitations of one another. Synchronisation must highlight the strengths of both methods 

and make them stronger, wider, and applicable, so the proposed framework should be a 

potential frontrunner for future development processes. 

 

1.2 Research method 

 

The author uses a qualitative research method in the study, involving the mixed-type 

literature review and the didactic interpretational approach. (Saunders, Lewis and Thornhill, 

2019) 

The research is organised in a mixed-type approach alongside unstructured and structured 

literature review sections in two phases. An unstructured literature review also called a 

narrative review, is a method of reviewing literature without a structured manner and is used 

to begin with the theory and justify a research focus. (Stratton, 2019) 

The structured literature review is used with a systematic approach to finding and analysing 

the literature in a particular field of study to outline and identify the key contents of the 

material search. (Bhaskaran and Kim, 2014) 

The study's first phase will include an unstructured literature review covering New Product 

Development, the Design Thinking method, the TRIZ method, and the Innovation Situation 

Questionnaire tool evaluation. The unstructured research will be conducted by 

unsystematically exploring the topic and gathering general intellectual material for further 

phases. The carried-out literature review sources are articles, journals, research papers, 

presentations, and particularly books. 

The second phase incorporates the structured literature review containing an analysis of the 

previous works in the field of study. It is centred around the existing Design Thinking and 

TRIZ method combinations, based on the analysis of the most promising articles found in 
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academic literature databases. The performed literature review uses articles, journals, and 

research papers as the sources for analysis. 

 

1.3 Thesis structure 

 

The master thesis consists of three key chapters. It reveals the development process in brief 

covering needed research information, existing methods and their background and structure, 

analysis of the accomplished results by previous research, and proposition of the particular 

combined framework of the methods. 

The first chapter is called Literature review. First, it explains the main principles of New 

Product Development and highlights the steps of the research area. Next, the Design 

Thinking methodology structure, steps, strengths, and limitations are described. Afterwards, 

the TRIZ methodology is expounded in the same manner as the latter methodology, 

additionally, the Innovation Situation Questionnaire is demonstrated. The TRIZ part also 

contains the revision of the forms to choose from, while the Design Thinking type selection 

is predetermined as a Diamond variant. The chapter aims to introduce the main methods and 

give comprehensive knowledge about the topic's key parts to the reader. 

The second chapter Existing DT and TRIZ frameworks presents a literature search on the 

existing combinations of the methods and an analysis of the scientific papers. The goal is to 

identify the state of the research question, collect contemporaneous evidence of usage of the 

topic, and review the insights to gather knowledge in order to use it in the proposition of the 

unique combination framework. 

The third chapter Combined DT and TRIZ methodology framework proposition offers the 

methods unified diagram and explains it. The innovation Situation Questionnaire is 

suggested as a merging piece in the diagram, the Design Thinking method usage level is 

determined and TRIZ method tools are separated to work effectively and compensate each 

other in the alliance. 
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1.4 Thesis objectives and research questions 

 

The objective of the work is to find out if the Design Thinking and the TRIZ methods are 

used together in any kind of combination, how they work, what the reasons are, grouping 

reliability, and what the benefits of their practice in use. Study the possibility of unifying the 

two methods together, construct the rational structure and at the same time compensate for 

each other’s flaws. The proposed framework should have an efficient customer needs 

identification foundation, a strong problem-solving basis, an analytical, systematic, and 

iterative structure, and consist of uncomplicated and valuable tools. 

 

Bellow presented two research questions: 

1. Is the Design Thinking method used in combination with the TRIZ method? 

2. Is there a possibility of unifying those methods, what will this combination look like and 

how will it function?  
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2 Literature review 
 

The following chapter describes the main processes and methods related to the topic to 

explain the basics of the research. This part is mostly an unstructured literature review 

research as it introduces the reader to the basic features of certain techniques, from which 

the future compilation of one’s model will be based however, it incorporates a structured 

analysis in the TRIZ method version adoption. It will include Concept Development 

background based on New Product Development, Design Thinking method explanation, 

TRIZ method description, TRIZ method tools separation observation, look through the 

Innovation Situation Questionnaire and its application within TRIZ, TRIZ strengths and 

limitations/flaws, and finally TRIZ application. 

This section is written to dive into the main topics and terms of the study. The information 

will give a short overview of the structure to know how the methods work, their nature, and 

their feasibility. Based on the presented knowledge the study will progress into the analysis 

stage of the research. 

Concept Development is part of the New Product Development procedure. As NPD is a 

complex system Desing Thinking and TRIZ methods do not cover it completely. In this 

study, it was determined to concentrate only on the Concept Development background 

whereas methods are actively in use at this degree. Design Thinking is the user-centred 

method of problem-solving, widely used by organisations to develop novel solutions. TRIZ 

is the systematic approach assigned to complex problem-solving. 

 

2.1 Concept Development background 

 

In this section, the New Product Development and its stages will be reviewed. A brief 

explanation of each stage is presented and explained. The aim is to understand the main 

principles and see the possible methods that are used in each stage. This literature study 

intends to examine the nature of the New Product Development processes and highlight the 

Concept Development core. 

The fundamental and multidimensional process known as New Product Development is 

exploited to develop novel, demanded, and feasible goods and services to the customers. 
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NPD action is crucial for sustaining competitiveness, meeting consumer wants, and 

generating sustainable development in a corporate environment that is continually changing.  

 

 

 

 

Figure 2. Product development phases (Ulrich, Eppinger and Yang, 2020) 

 

The seven main key aspects of New Product Development can be listed as follows, Figure 

2: customer needs identification, target specifications evaluation, concept creation concepts 

selection, concept testing, specifications setting, and downstream development plan. (Ulrich, 

Eppinger and Yang, 2020) 

Typically, the main steps are performed in linear order, if the step fails or results are faulty, 

the iteration or step back is fulfilled. Some of the steps are ongoing. Those can be classified 

into Setting Final Specification, Economic evaluation, and Competition Comparative 

analysis. 

Customer needs identification 

The correctly determined mission statement is the most critical step, if the statement is 

incorrect the whole project will run in the wrong direction from the beginning, the time and 

money will be lost or even lead to an unsuited solution/product that will not have a market 

demand. The Mission statement is performed after identifying the customer needs. 

Practices are typical, profundity and implementation vary from one creativity method to 

another. Customer needs identification contains collecting relevant information; goals, 

markets, competition, participating groups analysis; and evaluation of the collected 

information. (Majava et al., 2014) 

Economical evaluation 

Competition Comparative 

analysis 
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Target specifications  

Creating target specifications is essential for the creation of the concepts as the high-grade 

specifications will direct the whole concept creation process. Target specifications are 

needed to help the designers transfer the needs of the stakeholders into the specifications to 

work in perspective with the most vital ones. The creation of a scientific notion is guided by 

target specifications, which ensure that it satisfies predetermined goals and needs. (Ulrich 

and Eppinger, 2016) 

Generate product concepts 

An important stage in the scientific method of concept development is the creation of product 

conceptions. This step consists of coming up with ideas and potential solutions for the 

entailed needs, requirements, and problems of the stakeholders that were acknowledged. The 

solution or the concept is a raw example of the technology of pilot hypothesis or supposition 

and physical aspects of the service or product.  

The conception can be presented in blueprints, physical or digital samples, and visual and 

verbal presentations. It should demonstrate the solution for satisfaction of the demanded 

needs of the customer. The quality of the solution concept will determine the positive value 

for the stakeholders and the profitability level of the final product. The successful concept 

defines the flexibility of the final production stages and the liquidity of the market. 

The concept creation obligates cooperation, innovation, thinking outside the box, the 

fundamental resources, and flexibility to iterations. Finally, this step is iterative, so the 

concept receives the rating, judgment, and possible request for changes. When the concept 

functions fulfil the main needs of the stakeholders it is time to move on to the next step. 

(Branch and Rocchi, 2015) 

Select Product Concepts 

The selection of product concepts is a results screening process with various rating 

procedures aiming to select the most optimistic ideas. Multiple techniques are used to choose 

the best concept, the focal point is to give the stakeholders to test the concepts, identify the 

advantages and disadvantages of each, classify the potential and risks, organise the surveys, 

investigate the cost and value effectiveness, vote and analyse the decision matrices, and 

based on the scores indicate the most promising ones. (Wei Chan et al., 2018) 
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Test Product Concepts 

Product concept testing is a central step in the Concept development process. The reason for 

this procedure is to evaluate the concepts in real-life situations, to grade the feasibility, test, 

check adaptability, and examine the quality and the market interest.  

Performances are aimed at the users of the product, their opinions, and feedback. Users 

should know what the premise of this concept is, to give a clear review. Concepts can be 

tested physically and digitally through surveys in the focus groups. Concluded statistics will 

show a wholesome picture of the concepts that are prepared for the market. Findings 

gathered during the test are critical for the final product. This data is needed for the further 

development of the concept or future improvements, as what are the advantages and 

disadvantages over competitors. (Cui, Peng and Florès, 2015) 

Set Final Specifications 

Setting Final Specifications is the ongoing process in the Concept development system. It 

starts at the beginning of setting Target Specifications step and at the end of the Test Product 

Concept step and establishes the final specifications of the product. As a result, the detailed 

system of measurement standards takes into account the boundaries of the product idea, the 

acknowledged production design constraints, and the cost-to-value compromises. Including 

the life cycle of a product and sustainability aspects. (Ulrich and Eppinger, 2016) 

Plan Downstream Development 

Planning the Downstream Development is the last linear step of the Concept Development 

process. When the concept is evaluated and accepted the detailed manufacturing strategy is 

created, the shortened development schedule is proposed and the absolute number of 

resources that are needed to finalise the project is certified. 

Another outcome of this step is the contract book which shapes the goal statement, customer 

requirements, specifications of the concept and product, commercial information about the 

product and its sales, production facts and schedule, and project personnel. The contract 

book takes the role of the contract between the team and the organisation’s senior 

management. (Ulrich and Eppinger, 2016) 
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Economical evaluation  

Economical evaluation is the practice of analysing the financial situation before, during, and 

after creating the product. At the same time, the goal is to be profitable in all stages of the 

project and have a clear view of the economic conditions of the future product. It is critical 

to have a balance between the costs and the values of the output. (Ibusuki and Kaminski, 

2007) 

Competition Comparative analysis  

Competition Comparative analysis is a crucial part of the project, it always tracks the 

products presented on the market, their environment, and the companies involved. It will 

play a key role in determining the time, cost, and values of the project and product. The 

analysis demonstrates the advantages and disadvantages of the competition, provides 

potential ideas, guides the direction of technological progress, points out the niche of the 

product, and presents the economical overview of the market, production possibilities, and 

nature of the business. (Solan and Shtub, 2021) 

It is necessary to outline the concept development phase out of seven basic steps of new 

product development, Figure 2. Concept development is an expensive and time-consuming 

activity that requires the organisation to invest resources on a high level compared to 

fundamental activities, maintenance, and delivery of existing products and services. (Florén 

et al., 2017)  

 

 

Figure 3. Highlighted concept development phases (Ulrich, Eppinger and Yang, 2020) 

 

Concept development occurs in five basic milestones. First, to specify the mission statement 

to find out what should be developed, improved, or fixed. Second, to recognise customer 

needs, and problems intended to be solved for a customer. Third, to identify target 
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specifications or retranslate needs into actual characteristics for the future problem-solving 

equation. Fourth, to initiate concept creation processes, use all the gathered information, and 

apply knowledge to solve customer problems. Fifth, to serve concept creation procedure, 

grade solutions, and accept the most suitable ones. Sixth, to evaluate the concept of reliability 

and customer needs satisfaction.  

To conclude concept development plays a critical role in the new product development 

process, as it is a structured way of converting customer needs and market opportunities into 

product concepts in an organised way. It starts from the mission statement, progresses with 

customer needs identification, continues to concept generation, and finalises by concept 

selection, the result is to deliver a valuable and innovative solution to reach the user desires 

or market requirements successfully. The approach initiates broad business growth in new 

ways, decreases potential risks, and adjusts organisation resource distribution. 

 

2.2 Design Thinking methodology 

 

Design Thinking is the ideation method used for creating and innovating novel products and 

solutions, developed by the contributors of companies and various parties. The term was first 

mentioned in 1969 by Herbert A. Simon in the book “The Sciences of the Artificial” 

(Herbert, 1969) and was the first step in moving from the existing paradigm towards a 

distinctive way of thinking and designing new products. 

To better understand Design Thinking, (Serrat, 2017) classified the structure into three 

distinct types using inspiration, ideation, and implementation. A second categorisation, 

proposed by (Dekker and Maarsman, 2020), bases the classification on the Discovery, 

Definition, Development, and Implementation phases. However, those two DT approaches 

are classified differently, the structure, tools, and techniques used in the steps are the same. 

The study will focus on one particular model but will review the experience of various 

approaches for the deeper exploration of the specific topics. 

As Design Thinking has different variations, this study will concentrate on the Double 

Diamond model introduced by the Design Council in 2005 (Design Council, 2015). This 

version of the interpretation option was chosen due to the method structure availability, 

visualisation, and clarity. 
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The DT Double Diamond core consists of four main stages: Discover, Define, Develop, and 

Implement. Those are implemented in series, and iterations are implemented if needed. 

 

 
 

Figure 4. DT Double Diamond method structure (Author interpretation diagram based on 

the literature) 

 

The name of the first stage is "Discovery" - this is the research stage of exploration, 

recognition, and accumulation of data that helps developers identify the problem they are 

facing according to the desires of the product stakeholders. The inventors use specific 

toolsets to research the topic, Table 1. To unveil the important perceptions, designers 

uncover the main and minor challenges, interview the users together with the parties 

concerned, collect maximum information about the topic, simulate the environment, and 

study the log files. (Dekker and Maarsman, 2020) 

The second stage is called “Define” - it is a problem definition stage. Formulation of the 

problem and theoretical resolution are the key aspects of this stage. To define the 

specifications, hypothesis, and possible solutions the data collected during the Discovery 

stage is analysed and processed in this stage. The designers use tools to reach clear 

definitions, Table 1. The precise definition of the problem and confident ways of solving 

lead to the successful implementation of the concept development processes. (Dekker and 

Maarsman, 2020) 

The third stage termed “Develop” - involves the imagination, ideation, and concept/solution 

creation activities. In this stage, iterations are performed to get precise and favourable 

results. Designers use various ideation techniques to come up with novel ideas that 

hypothetically may perhaps reach the solution for the formulated problem and carry out the 

defined specifications of the product. In this stage a great quantity of ideas is produced due 

to the nature of commonly used methods: Brainstorming, Post-Its and How Might We, Table 
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1. The ideas later are estimated and ranked to highlight the feasible, profitable, and bright 

ones. Determined ideas and concepts stand to be produced as a trial product and investigated 

in every quantitative and qualitative terms. (Dekker and Maarsman, 2020) 

 

Table 1. Design Thinking mechanisms (Dekker and Maarsman, 2020) 

Discover Define Develop Implement 

Removal box 

Interviews 

Watchtower Workshop  

Problem paradox  

Stakeholder map  

10 minute Google 

Empathy map  

User diaries  

Insight cards 

Personas  

Interviews Customer 

journey 

Observations Design 

critique  

Develop  

Workshop 

Post-its  

Design brief  

Pitching 

How Might We 

Brainwriting 

Brainstorming  

Post-its  

Focus group 

Sketching  

Decision matrix 

One-hour prototype 

Storyboard  

Feedback form 

prototypes 

Workshop  

Design critique 

Customer journey map  

Roadshow 

 

The fourth stage entitled “Implement” consists of the main realisation actions. The concept 

becomes the real product and is brought to the customer's hands. The main goals of the step 

are to implement thorough planning, do feasibility research, and evaluate risks, Table 1. 

Solutions are analysed, tested, and evaluated based on the initial problem definition and 

stakeholder feedback. Realisation, influence, and success of the solution/product metrics are 

measured unceasingly. (Dekker and Maarsman, 2020) 

 

To wrap up it is proper to mention that Design Thinking is a strong and complete approach. 

It boosts overall creativity, is an agile method, and is centred around customer needs 

identification. Four main comprehensive steps, Discover, Define, Develop, and Implement 

are enhanced with a collaborative and iterative routine. Which makes it highly responsive to 

changes and successful result direction. While the Double Diamond version shows up with 

a clear and structured style. 
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2.2.1 Design Thinking strengths and limitations 

 

It is essential to know the benefits and imperfections of the Design Thinking method. The 

advantages must be highlighted and be highlighted for further research needs. Weak points 

of Design Thinking should be exposed to be modified by TRIZ strengths in the following 

integration of the proposed framework. 

 

Mentioned Design Thinking strengths: 

A human-centric approach 

Design Thinking is a human-centric approach that frames the research and development 

around the stakeholders and users. The importance of human-centred design is the key to the 

success of reaching the customer needs, intelligible and usable models. (Panke, 2019) 

The Process of Creativity and Innovation 

The development team using the Design Thinking method utilises out-of-the-box thinking 

techniques, which increase the creativity level, and support innovative solutions and novel 

ideas. (Nedeltcheva and Shoikova, 2017) 

Collaborative approach 

Collaboration plays a significant role in the concept development process due to an 

associative correlation between professionals from different fields working together. As a 

result, this leads to a comprehensive and balanced outcome. (Panke, 2019) 

Iterative, Incremental, and Adaptive Project Life Cycle 

Iterations throughout internal procedures and adaptations to the demand during the Design 

Thinking processes continuously improve the final design of the product or service. 

Advancive and complicated problems are solved in time with iterative development 

activities. Also, incremental changes help to reach the desired solution. (Nedeltcheva and 

Shoikova, 2017) 
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Design Thinking limitations revealed above: 

Absence of structural composition and implementation predicaments 

Design Thinking has main stages and tools to operate with, but the step-by-step structure is 

absent, which makes the method untraceable and frameless in comparison to the systematic 

TRIZ method. Development stage processes are done mostly with the help of imagination 

and trial and error logic. (KAIZEN CONSULTING GROUP, 2023) 

The time-consuming and labour-intensive process 

Design Thinking is a time and labour-consuming process which can be a problematic point 

for companies with fast-paced attitudes and companies with a large number of projects. It 

includes a wide range of research and analysis, development, iterations, and examinations. 

Demand vast amounts of labour and materials for proper functioning, which is not applicable 

for small and medium-sized companies. (Razali et al., 2022) 

Ambiguous approach 

A human-centric approach may have downsides. There is a possibility that the opinions or 

judgments about the needs/feedback or functions in the development department can vary 

and bring unwanted challenges or compromises to the stakeholders and users. (Thoring and 

Müller, Sep 8, 2011) 

Applicability constraints 

The method does not apply to all types of fields and problems. Designers without suitable 

experience or knowledge may have challenges in resolving specific problems in unrelated 

areas of proficiency. (Razali et al., 2022) 

 

Overall, the strengths and limitations section shows that Desing Thinking is robust at 

aligning results to the customer needs, it encourages designer creativity, promotes internal 

and external collaboration, and recoils processes backward for readjustment if needed. On 

the contrary, it lacks structural abilities in specific steps in comparison to systematic TRIZ 

ideation expertise, this is a labour-intensive and time-consuming approach, opinions of the 

needs or feedback vary and lead to doubtful solutions, and the capability to deal with 

complex challenges is weak. 
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2.3 TRIZ methodology 

 

The acronym TRIZ in the Russian language stands for TIPS in English transcription and is 

an abbreviation of the Theory of Inventive Problem Solving. Is a set of analytical tools, 

instructions, theories, standards, and databases applied for innovative problem-solving.  

The method was first mentioned in the middle of the 20th century in the USSR by Altshuller 

G.S. and Shapiro R.V., in the publication ‘About a Technology of Creativity. Questions of 

Psychology, #6, 37-49. 1956’. Genrich Altshuler wanted to deliver a method that would be 

free to everybody, that’s why it was not registered as a trademark and is free for everybody 

to use. The author craved to introduce a scientific method that would help engineers, 

creators, and innovators to generate novel solutions faster and easier. The goal was to 

produce an algorithm of actions, and a roadmap that will be helpful and available for 

everyone. The author's ambition was to break prejudices because creativity accomplishments 

were described as lucky accidents, anomalies, and innate abilities of the designers which 

were not supported by any method. (Altshuller, Genrich S., 1986) 

The method in the beginning was invented mostly for technical design purposes, today it is 

an expanded version of its predecessor, covering also. Over the years it became ample and 

polished and has developed into a set of several diverse tools, powerful, completed systems, 

and techniques used to ideate systematically. At the end of the 20th century, TRIZ was used 

in different countries by various companies. The most known of them are Samsung, Bosch-

Siemens, Hewlett-Packard, LG, Johnson & Johnson, GM, NASA, Intel, Boeing, and Phillips 

exploiting the method in their R&D departments. (Feniser et al., 2017) 
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Figure 5. Classical algorithm for applying TRIZ tools to solve inventive problems (Petrov 

& Zlotin, 1999) 

 

TRIZ is a structured method that is supposed to lead the designer from the defined problem 

stage to the solution stage. The tools will be revealed in the sections to simplify the overall 

explanation. The interpretation of the author’s vision of the structure within the Problem 

Analysis, Problem Solving and Concept Evaluation bracket is presented in Figure 6.  

 

 
Figure 6. TRIZ method structure (Interpretation of the author’s vision of the structure based 

on the collective literature research) 
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The method was improved, and different practices were added over the years by G.S. 

Altshuller. Followers and students established associations and consultancy companies, 

based on their experience and knowledge gathered throughout working with the method. 

Even though they provided the service for the bigger organisations, in addition, companies 

continued to do research in the field of innovation and introduced additional tools that can 

advance the method development. (Brad, 2023) 

The next part is the TRIZ method toolbox exploration. Tools were created in different eras, 

which is why the author classifies them as Classical – originally introduced or have a 

foundation created by G.S. Altshuller and Neo-Classical – presented in a post-classical 

method existence period. 

Thinking/Psychological inertia (Classical interpretation) 

Thinking inertia is the designer's reaction during the idea exploration operations, which can 

be characterised by the situation when the designer is not trying to find a novel solution for 

the invention but simply adopting the existing solution for the invention from the memory 

or experience. Ready solution adaptation is a typical spontaneous effect of the brain and 

there is nothing wrong with it, but the reflexive rejection of other possible solutions is 

harmful for the ideation activities. (Samuel and Jablokow, Oct 15, 2010) 

In TRIZ world thinking inertia/mental inertia/fixedness - is considered as an enemy for the 

designer. It also can be said that thinking out of the box means avoiding the thinking inertia 

phenomenon. A good number of companies' research and development departments are 

becoming ossified institutions that cannot deliver novel unextraordinary solutions for out-

of-the-box ideas because they are dealing with the thinking inertia trend. Departments that 

are always working with the same range of products, in the same field of expertise for lots 

of years, under the same rules of action most probably are affected by the fixedness. One of 

the main ideas of TRIZ is to avoid thinking inertia and help the designer leave the comfort 

zone of the familiar mental picture towards a problem solution. (Phadnis and Torkkeli, 2023) 

Ideal Final Result – IFR (Classical interpretation) 

IFR aspiration is one of the main prerequisites of TRIZ. For designers who strive to find a 

path to a favourable goal is necessary to observe the greatest possible outcome for the 

product or the system. (Liu, 2011) However, the person first needs to know how the absolute 

invention will look like and how it is going to behave. TRIZ method has a resolution for this 
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situation, and the name for it is Ideal Final Result. The intention is not to draft the plan from 

the beginning, but to do reasoning from the end. It is highly challenging and almost 

impossible to predict the final solution but during the analysis along with the creation stage, 

the IFR will navigate the inventor to the optimal destination. Potential inventions will be 

visualised, and the best possible scenario will be used from the beginning. (Hipple, 2012) 

IFR can be explained with the help of certain arrangements. Ideal conditions = function 

happens / product materialises exclusively when and where it is needed completely of its 

own accord. Conditions demonstrate that refusion of extra tasks, simplicity of processes, and 

independence are the key compositions for the conclusive ideality of system progression. 

(Hipple, 2012) 

Su Field Analysis and its sub tools: Contradiction analysis and 40 Inventive Principles 

(Classical interpretation) 

Su Field Analysis is an engineering system analytical tool involving the substances, the 

fields, and their interactions. Substances are the physical objects, components, and parts of 

the system, similar to materials, elements or signals, and data. Fields are forces, energies, 

and objective fields that have «MATChEM» resources (Mechanical, Acoustic, Thermal, 

Chemical, Electric, Magnetic, Electromagnetic), whereas nonobjective resources are social 

movements, customers' desires, and governmental regulations. The aim is to find out the 

substances, also classify if they are active or passive substances and the fields furthermore 

categorise if they are internal or external to the system structure. Later, a systematic analysis 

model of the relationships and interactions between substances and fields should be 

performed, to investigate their actions, effects, roles, and alterations among each other. 

Finally, ideation processes come into action to optimise the system and find the solutions to 

the problem. (Petrov, 2019) 

Regularly, TRIZ is associated with contradiction analysis tools, especially contradiction 

matrix, as well as the other way around. This tool was developed and mastered through a 

massive patent analysis process run by G.A. Altshuller. Over 40000 patents were studied 

and analysed, thereby certain rules were revealed. (Petrov, 2019) 

Contradiction Matrix is a problem-solving tool that recommends 40 Inventive Principles for 

solving Engineering Contradictions. 40 Inventive Principles is a handy toolbox of 

instructions for the designer. The principle is a source of proposals and plans assisting 
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technical contradiction-solving pursuits. G. A. Altshuller identified that 39 Typical 

Parameters are involved in most Engineering Contradictions. Those parameters are also 

presented in the contradiction matrix table. By finding two parameters that have a 

contradiction, you find a cross between them where there are stated principles that solve the 

contradiction. (Petrov, 2019) 

 

Table 2. Contradiction types (Petrov, 2019) 

Contradiction type 

Engineering Contradiction Physical Contradiction 

Description 

A situation, in which an attempt to improve one 

parameter of an Engineering System leads to the 

worsening of another parameter. 

Two justified opposite requirements are placed 

upon a single physical parameter of an object. 

When it is needed for the parameter or object to 

be (hot + cold), (dry + wet), (long + short), (soft + 

hard), etc. 

Example 

To make the car faster the engine should be 

bigger, but it affects the weight of the system and 

the fuel consumption. 

The sponge should be soft to wipe away the fats 

from the plate and hard to wipe away the leftover 

food from the dish. 

The ruler should be short to fit into the schoolbag 

and long to measure or draw extensive lines. 

 

Two types of contradictions exist, engineering and physical contradictions. The 

contradiction types, their explanation, and examples are described in the table below, Table 

2. The table explains that contradiction analysis is used if system components have 

uncorrelated behaviour. 

ARIZ (Classical interpretation) 

An abbreviation ARIZ translated from Russian, is an Algorithm of Inventive Problem 

Solving. It is a set of steps assisting the practice of solving the most challenging problems. 

Used for complex and challenging problem-solving processes. 

There were many variations of ARIZ from 1950 to 1986 but the most popular and successful 

version is ARIZ 86 C. (Petrov, 2019) 

76 Standard Inventive Solutions (Classical interpretation) 

The 76 Standard Inventive Solutions are divided into 5 main classes and 18 sub-classes 

according to the type of typical engineering problems they solve. Usually, those solutions 
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are used alongside the other TRIZ tools. Standards are used according to the specific problem 

engineers are handling in various fields and environments. (Altshuller, Genrikh S.) 

TESE (Classical interpretation) 

Trends of Engineering System Evolution (TESE) is the tool that directs the engineers and 

helps to indicate system progression in the process of time, their patterns, and tendencies. It 

is a statistically proven tool that provides the trend view and predicts how the system will be 

improved technically in the future. This tool guides the innovators thinking into the 

progressive problem-solving path and stimulates research and development of the product. 

(Petrov, 2019) 

Function analysis (Neo-Classical interpretation) 

One of the most powerful TRIZ tools is Function modelling, which was first introduced by 

Vladimir Gerasimov and Simon Litvin, experts at the Saint-Petersburg TRIZ school. 

Function analysis consists of different steps, which are used in harmony well and are 

combined with Trimming and Function-Oriented Search. A designer needs to prepare system 

imitation, analyse details, their roles/tasks, and make an interconnection planning to create 

the framework called a functional model. Eventually, it will consist of system elements, their 

functions, and their relations to each other. (Litvin, Simon, Feygenson and Feygenson, 2011) 

Function modelling helps the designers to transport the system from the real world onto 

paper, run the main inventive actions theoretically, and allocate them on the system diagram. 

The model can be later modified: unnecessary or harmful functions and connections - are 

trimmed, elements and relations can be tweaked to perform diverse functions, and the system 

can be simplified. (Litvin, Simon, Feygenson and Feygenson, 2011) 

Trimming (Neo-Classical interpretation) 

Trimming is a systematic method which helps to get rid of unnecessary elements, replace 

them and delegate their functions to other elements. It makes complex systems lighter, 

reduces resources, eases production and development, and simplifies patenting challenges. 

This instrument is needed to do one of the most efficient steps in design adaptation and 

unnecessary function reduction. (Hipple, 2012) 
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Function-Oriented Search (Neo-Classical interpretation) 

Function-Oriented Search (FOS) is the other component of the TRIZ methodology. This tool 

is used in such a way that the search function is implemented in various fields and 

technologies to find existing solutions to a problem. This makes the development activities 

faster and more trouble-free as accomplishing success is easier by finding the ready solution 

than producing new solutions and technologies. (Litvin, S. S., 2005) 

 

As a final point, TRIZ is a robust, structured, and systematic method with a broad toolset for 

innovative problem-solving and ideation procedures. The approach has a highly intensive 

matter of generating ideal and novel solutions, it includes analytical tools, assists the 

designer in overcoming contradictions, and explains how to reach desirable outcomes. It is 

used in various fields and diverse levels of problem complexity.  

 

2.3.1 Neo-Classical TRIZ version adoption 

 

The following part in comparison to the main part contains a structured literature analysis 

due to the particular field of analysis. As mentioned in the previous part, the method growth 

was motivated by the various TRIZ agencies providing classical methodical services 

together with their newly invented or adopted products and options. Companies aimed to 

increase their money flow, compete with similar companies on the market, and benefit their 

customers even more. Agencies are adding new tools to the method which gives their 

customers additional options, such as analysing the product’s main points of emphasis, the 

feasibility of an invention, and deeper patent research. (Abramov, Oleg and Sobolev, 2018) 

All this widens the toolbox of the method while making it complex and harder to use. 

However, it is not always beneficiary for a company that is going to use a new method and 

merge it with the initial system, to use the fullest available toolbox. The development team 

should gain a strong experience base and basic knowledge to start using the method fluently 

in combination with the existing framework. 
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Figure 7. Evolution of Science of Innovation and Range of TRIZ (Ikovenko, 2008) 

 

In this stage, it is necessary to understand which version of TRIZ is needed for further 

analysis. Classical TRIZ is the time-tested version with the most powerful and certified set 

of standard tools. 

To defend the idea of excessiveness of the new TRIZ toolbox versions one of the tools should 

be tested. Economic feasibility was selected as the promising tool used by the respected 

TRIZ agency. Specifically, economic feasibility is a very important product creation part 

and a function needed for any team of designers and developers from an economic 

perspective of view. 

The history of TRIZ, which began in a socialist country, where the project-related economic 

component was weakly considered and financial management was counted for little, faces 

different realities and new episodes of development. In a capitalist environment, you need 

to adhere to different rules and every step must be economically supported. All this makes 

it more logical to consider the economic feasibility examination tool for further testing. 
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Table 3. TRIZ Search keywords 

Topic Search method keyword: TRIZ 

Topic Search economic keywords set: economic analysis 

idea evaluation  

idea cost evaluation 

idea value evaluation 

solution value evaluation 

solution cost evaluation 

business analysis 

design value evaluation 

dollars generated 

value generated 

feasibility analysis 

monetary results/solutions/design 

design monetisation 

design performance 

value stream 

return on design investment 

financial value 

design efficiency 

economic efficiency 

solution cost variance 

net present value 

economy of new ideas  

assessment of the economy 

real variation analysis 

economic context 

economically viable 

economically realistic ideas 

the economic feasibility of the idea 

real option valuation  

Additional, found and used - Topic 

Search economic keywords: 

quantum economic analysis (QEA)  

sustainability-oriented innovation (SOI)  

 

The literature analysis based on the economic feasibility of the product was implemented for 

toolbox surplus testing. The literature search was implemented to find content related to the 

economic feasibility of the ideas generated by TRIZ ideation processes. Web of Science was 

used as a primarily reliable database, while Scopus and Google Scholar were used for 

additional evaluation. The search keywords are presented in Table 3. 

The first column shows the keywords used for the Topic Search variable. The first row 

presents TRIZ as a main method keyword, the second row presents the economical set of 

keywords, and the third row presents the titles that were found in the process and later used 

as an additional keyword during the search. 
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2.3.2 Keyword search results 

 

By searching the topic named: TRIZ, the search engine found 1670 results. 

Using the Boolean logic within the Web of Science database the following structure was 

developed for search:  

 

TS (Method topic search word) AND TS (Economic topic search text). 

 

Where TS (Economic topic search text) is the group of keywords for the Topic Search 

economic set that was grouped within the OR operator. As a result, a total of 355 articles 

were found.  

The sum of the found documents was analysed and the four most promising papers are 

mentioned below in the text. 

The four most promising articles are found, in Table 4. The First article states the topic and 

becomes the most cited, 24 times. The author explains the idea of balance in the designing 

process and, the value of affordability over modularity and analyses economic results. 

 

Table 4. Articles information 

# Article Name 

1 Advancing Architecture Options Theory: Six Industrial Case Studies (Engel and Reich, 2015) 

2 Evaluation of the Effectiveness of Modern TRIZ Based on Practical Results in New Product 

Development (Abramov, Oleg Y., Medvedev and Rychagov, 2019) 

3 Experimental validation of Quantum Economic Analysis (QEA) as a screening tool for new product 

development (Abramov, O., Markosov and Medvedev, 2018) 

4 Generating New Product Ideas with TRIZ-derived ‘Voice of the Product’ and Quantum-Economic 

Analysis (QEA) (Abramov, Oleg, Oct, 2017) 
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Also, were found two conference papers and one article explaining the tool that 

hypothetically could be used in TRIZ for the economic feasibility of the desired solutions 

called Quantum-Economic Analysis. 

In addition, the previously presented structure was improved to find additional results, by 

transforming the Topic search into: 

 

Keyword Plus / Author Keyword search: TS (Method topic search word) AND KP (Economic 

keyword plus search text) / TS (Method topic search word) AND AK (Economic author 

keyword search text) 

 

The Keywords Plus function was chosen due to the ability to run expressions or words that 

often show up in the titles of an article's references, but not in the title of the actual article. 

In total 30 (10 + 20) articles were found. Of all the articles that were found, none was 

different from the first search run or assigned to the actual search topic. 

It is necessary to mention that developed throughout the years TRIZ toolset now offers a 

wide range of techniques to work with but at the same time escalates the complexity of the 

method can be challenging for development teams. The analysis shows that economic 

feasibility and the needs of the development are necessary to consider. At present those 

qualities are crucial in a market-driven world but the classical techniques and nature of TRIZ 

methodology are reliable and verified. This means that organisations should prioritise 

classical tools over novel additions in the first place for development teams to concentrate 

on the strong abilities of the method in order to avoid complexity and uncertainty. 

Moreover, existing solutions such as Quantum Economic Analysis (QEA), which is the tool 

discovered throughout the related literature search procedure, are not comprehensively 

described and the number of articles associated with the TRIZ method does not provide any 

meaningful data about the topic. Evaluation of the idea feasibility could be implemented by 

facilitation of the existing economic analysis methods in the earlier stage of ideation, but 

those methods should be adapted to the TRIZ method. The amount of literature is 

insufficient, the field of research is limited, and thus needs more attention from researchers, 

which means that additional and deeper academic research should be implemented to accept 
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novel economic analysis tools. To consider the expansion of the TRIZ method in this field, 

as it is a necessary and potentially successful innovation tool. 

 

2.3.3 Neo-Classical revision adoption analysis conclusion 

 

According to (Rantanen and Domb, 2002) using TRIZ effectively and quickly is not a 

problem for designers today; there is no need to become an expert in the field to start 

applying it. This means that if the core, time-tested, and well-introduced tools are used. 

To finalise the analysis, it is necessary to mention that the economic feasibility-related tool 

was found. The existing tool is named Quantum Economic Analysis (QEA). The solution 

found during the article search procedure was not described in all ways and the number of 

articles associated with TRIZ does not give any meaningful data about the topic. Evaluation 

of the idea feasibility could be implemented with the help of the existing economic analysis 

methods in the earlier stage of ideation, but those methods should be adapted to the TRIZ. 

The number of documents is scarce, and the field of research is limited and thus needs more 

attention from researchers and experts, which means that deep academic research should be 

done in the specific field. 

The analysis does not in any way call into question the Quantum Economic Analysis tool, 

any service, agency, or method elaboration. It is only made for the particular situation 

evaluation and expediency of using the latest method versions. The economic feasibility 

analysis possesses high potential and further development is needed in this area to enrich the 

TRIZ method with an economical base and expand the tool opportunities for TRIZ users. 

 

2.3.4 TRIZ strengths and limitations 

 

One of the main reasons for the combination is to eliminate the limitations of the method 

and at the same time stimulate strengths. It is essential to understand what the benefits and 

detriments of the TRIZ method are, to analyse what is necessary to endorse, and which 

weaknesses should be covered by the Design Thinking method.  

The major strengths of the TRIZ method are the following: 
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Systematic method 

TRIZ in comparison to other methods has the structure and intelligible problem-solving 

techniques. Step-by-step structure makes it simpler to utilise and leads the designer to solve 

problems innovatively, as well as allows to solve complex tasks and beyond erudition 

challenges. (Ilevbare, Probert and Phaal, 2013) 

Contradiction analysis 

The method contains a powerful tool called the Contradiction Matrix. This tool makes it 

possible to eliminate the compromises in the project's development stage, eliminate and 

stabilise conflicts, ease feasible solution-finding procedures, and decrease the development 

time. (Petrov, 2019) 

Predictive method 

TRIZ method accommodates the tools that can analyse possible constraints and predict the 

evolution of the system. TESE analysis stimulates design with a reserve for the future. 

(Ilevbare, Probert and Phaal, 2013) 

Ideal design perspective 

IFR perspective leads the designers to accomplish the product ideality during the 

development process. The idea of reaching the ideal final result from the beginning of the 

project paves the way for setting proper specifications and the overall product development 

picture. (Petrov, 2019) 

Nonetheless, the TRIZ method has its limitations, most common ones are: 

Complexity of the method 

For beginners, the entire TRIZ method or individual tools are excessively complex, difficult 

to understand, and problematic to apply straight away. (Song, Yeoh and Yeoh) 

Field of research challenges 

Specific contexts may not apply to the TRIZ method. Technical is the essential field for 

TRIZ method application. Applicability in other fields perchance is challenging, but at the 

same time, research is widely developing. (Ilevbare, Probert and Phaal, 2013) 
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Intercultural challenges  

TRIZ method was developed in the USSR and used mostly by the designers from post-soviet 

republics. Main tools and practices were translated for international users but still, the major 

share of data is in Russian language. (Ilevbare, Probert and Phaal, 2013) 

Problem formulation challenges 

Formulating the problem correctly is a vital step of the project. TRIZ method does not 

contain any tool to perform that procedure. TRIZ provides tools to precisely analyse the 

system but not to collect customer needs. (Ilevbare, Probert and Phaal, 2013) 

 

To conclude, the TRIZ strengths and limitations section presents that the method has a 

powerful contradiction analysis, strong analytical and systematic core, possesses predictive 

future vision, and identifies the ideal path for innovation. However, the weak points are the 

complexity of the method for users, is mostly applicable in the mechanical field, is 

interculturally illegible, and lacks the needs identification process in comparison to Design 

Thinking abilities. 

 

2.4 Innovation Situation Questionnaire and its application 

 

The analysis tool called the Innovation Situation Questionnaire is a list of questions required 

to be answered by the development member right the way through the interviewing stage 

with the customer. The goal of the questionnaire is to get the necessary information such as 

product description and log, innovation boundaries, system structure and processes, 

resources, etc. (Zlotin and Zusman, 2020) The gathered data will give a base for the next 

steps of TRIZ and Design Thinking procedures. Records and comments will be used as the 

intellectual material for the problem analysis stage. The wider and the deeper insights deliver 

the better results. 

In Table 5 below, the main segments and fragments are explained to be familiar with the 

structure and the nature of the questions. The first column - Segments and Sub-fragment, 
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divides the questionnaire into sections and the second column – Definition, explains the 

necessary insights of each section. 

 

 

Table 5. ISQ steps definition, structure. (Ideation International Inc., 2005) 

Segments and Sub-Fragments Definition 

1. Inspection of object data and 

conditions desired to be 

upgraded or introduced. 

State the comprehensive information about the object and the 

problem to be solved. 

a) Object label Title, name, identifier of the object. 

b) Object’s main valuable 

function  

Describe the core mission of an object (Primary Useful Function = 

PUF) and a reason to perform it. 

c) Present or preferred object 

framework structure 

Illustrate the drawing or a model of the object with an explanation. 

d) Object function  Define how an object operates under its main valuable function and 

how all systematic levels act together. 

e) Object conditions Location, conditions, situation where object operates. 

2. Accessible resources Demonstrate the reachable resources and their interaction. 

a) Substance resources State physical resources in all systematic levels (environment, 

supersystem, system, subsystem). 

b) Field resources State energy or action recourses (mechanical, acoustic, thermal, 

chemical, electric, magnetic, electromagnetic). 

3. Data about the challenging 

circumstances 

Describe the problem that must be fixed. 

a) Required upgrade or a 

downgrade to be terminated 

within the object’s framework 

Determine the problematic phases, situations, and components. 

b) Factor that triggers the 

object’s problem to appear  

Conduct a theoretical observation of the problematic situation, 

step-by-step guide, and cause and effect chain. 

c) Unacceptable effects caused 

by the problem 

Explain the effects of the problem on the object environment. 

d) Object’s challenge 

chronology 

State the systematic transformation activities, and motivation, 

which led to the problem's appearance. History of trial-and-error 

activities and results. 

e) Additional challenges to 

observe 

If the actual problem is not able to be solved, state which 

activities/challenges should be performed/solved to exclude the 

problem from occurring. 

4. Object transformation Limit the transformation possibilities. 

a) Object’s acceptable 

transformations 

Recognise the limits of object and environment transformation. 

What is acceptable to be changed and disregarded? 

b) Dimension of innovation State the level of innovation. Absolute (critical innovation, novel 

solution), major (economical value, equipment, advanced 

redesign), moderate (incremental innovation) and minor changes. 

c) Object’s transformation 

restrictions  

Recognise the limits of object and environment transformation. 

What is unacceptable is to be changed and disregarded.   
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Table 5. ISQ steps definition, structure. (Ideation International Inc., 2005) (continued) 

Segments and Sub-Fragments Definition 

5. Benchmarking 

prototypes/deliverables 

Benchmark and prioritise the criteria for a successful result to be 

achieved. 

a) Preferred technical/physical 

features  

Prioritise physical features. 

b) Preferred commercial/cost-

effective features  

Prioritise economical features. 

c) Preferred schedule Time optimisation. It is necessary for a problem to be resolved in a 

certain amount of time or permanently. 

d) Schedule (organisational) 

preferences 

Time for design, implementation, and commissioning. 

e) Level of innovation Grade the preferred level of innovation needed. 

f) Additional standards State additional standards/features/criteria to be studied. 

6. Deliverable chronology Specify the trial history of challenge solutions. 

a) Former challenge resolution 

efforts 

Chronology of problem-solving activities. Describe what was 

performed and why it is not working. What led to the problem? 

b) Objects with the same 

challenge 

State the products and services where the same problem occurred 

or was resolved. Reasons not to apply the identical solution. 

 

The basic Innovation Situation Questionnaire consists of 6 main segments and their sub-

fragments. The questionnaire should be interviewed with persons closely related to product 

development phases, product managers, engineers, and designers.  

The final report should be a clear representation of the knowledge needed for the problem 

modelling step. Information is considered as a problem-identification material. 
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3 Existing DT and TRIZ frameworks 

 

The next chapter contains a structured literature analysis on a specific topic, different from 

the previous literature review section. The existing Design Thinking and TRIZ methods 

combined frameworks will be presented in the following unit. First, the initiated search and 

results in the databases are presented. Next, it is necessary to analyse existing combinations 

to understand what has been done in this area of study, where the research has reached, and 

what continuations are possible. The information presented in the tables will include the 

advantages and disadvantages of the methods, methods combinations that authors proposed, 

their gains and limitations, and additional insights from the articles. Results should be 

presented to evaluate the reliability of the study.  

Later, the proposed combined framework must be represented in the arising chapter, the 

main structure of the proposed framework of two combined methods will have the logical 

continuation of the collected data from this analysis and have a basic conclusions adoption 

for the methods to co-work and co-exist together. 

 

3.1 Existing combinations 

 

To prove that the combination of the TRIZ method with additional methods already exists 

and is not an extraordinary recipe, conducting an analysis of the previous research and 

experiences is obligatory. It is necessary to analyse the findings and unaccounted 

characteristics of the results. 

 

3.1.1 Existing combinations databases search 

 

Exploration of the existing literature will include a wide range of database searches 

associated with the field of study. Inquiry about the study is done by using the following 

databases: Scopus, Web of Science, Research Gate, Google Scholar, Elsevier, and Science 

of Direct. Microsoft Bing AI will be used as a supportive AI search engine for the additional 

phrase search. 
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Published works keywords were reorganised during the search. The full list of keywords is 

revealed below, in Table 6. 

 

Table 6. DT, and TRIZ Databases search keywords 

Topic Search method keyword: TRIZ 

ARIZ 

Additional keywords characterising the 

TRIZ method: 

Systematic approach 

Problem-solving 

Ideality 

IFR 

Functional Modelling 

40 Innovation Principles 

Contradiction 

Inventive problem solving 

Thinking inertia 

Topic Search method keyword: Design Thinking 

Double Diamond 

Creative Thinking 

Additional keywords  characterising the 

Design Thinking method: 

Empathy 

Inspiration  

Iteration  

Agile 

Lean 

User-centric 

Co-Creation 

Holistic solution 

Needs of people 

Discover 

Define 

Develop  

Deliver 

Empathise 

Prototype 

Topic Search combined keywords: Collaboration 

Combination 

Alliance 

 

Web of Science was the first resource for the data gathering. The following query search led 

to 117 results from the database: 

 

Query Preview - (ALL=(TRIZ)) AND ALL=(Design Thinking) 
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The twelve most promising articles were taken into consideration, presented in Table 7 

below, which presents the following information: source – a database where an article was 

found, number sign (#) – numbering for placement and recognition in subsequent tables, 

author name – names of the authors, article title – title of the article presented in the database 

and publication year. 

Next is Table 8, which states the information from the twelve studies, it describes Design 

Thinking and TRIZ combination literature aims, scopes and validations mentioned by the 

author's findings. 

Table 8 presents the article's main information: number sign (#) – numbering for 

arrangement and recognition in previous and subsequent tables, article aim - what the author 

is trying to accomplish in the article, the scope of the article - how the author accomplished 

the article goal and validation/case study – validation or case study that supports this article 

scope. Found articles will be evaluated and analysed in the next sections. 
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Table 7. DT and TRIZ combination literature, databases search, most promising articles 

 

 

 

Source # Author Name Article Title (S) 
Publication 

Year 

Web Of 

Science 

1 Kyeongwon Lee Innovative Design Thinking Process with TRIZ (Lee, 2018) 2018 

2 Domingo Garcia-Manilla Application of Design Thinking and TRIZ Theory to Assist a User in the Formulation of an 

Innovation Project (García-Manilla, 2023) 

2023 

3 Da Silva, Ricardo Henrique; 

Kaminski, Paulo C.; Armellini, 

Fabiano 

Improving new product development innovation effectiveness by using problem solving tools 

during the conceptual development phase: Integrating Design Thinking and TRIZ (Da Silva, 

Kaminski and Armellini, 2020) 

2020 

4 Alon Weissl; Iko Avitall;  A. 

K. Das.; Mazor Gedalyal,  

‘What Ideality Tool’ (The WIT) for Product Design Briefs Fusion and Confluence in Design 

Management (Weiss et al., 2016) 

2016 

5 Kleemann, Ken Pierre; 

Schumann, Nadine; Heuten, 

Veronika; Graebe, Hans-Gert 

Focusing the First Phase - An Interdisciplinary Approach to Modeling an Interactive System on 

the Use-Case Indoor-Blind-Navigation (Kleemann et al., 2022) 

2022 

Google 

Scholar 

6 Didier Casner, Achille Souili, 

Rémy Houssin, Jean Renaud  

Agile’TRIZ Framework: Towards the Integration of TRIZ Within the Agile Innovation 

Methodology (Casner et al., 2018) 

2018 

7 Axel Degland, Camille Jean, 

Claude Gazo 

Using TRIZ in the Healthcare Environment: First Proposition of a New Design Method (Degland, 

Jean and Gazo, 2019) 

2019 

8 Michal Halas Lessons for TRIZ from Design Thinking and Lean 3P (Halas, 2018) 2018 

9 O. Adiyanto, E. Mohamad, R. 

Jaafar, M. Faishal, S. 

Supriyanto 

Design of Biomass Fired Dryer Using Integrating Design Thinking and TRIZ Method (Adiyanto 

et al., 2023) 

2023 

Research 

Gate 

10 Jovany Uribe Ocampo; Paulo 

Carlos Kaminski 

Proposal of an FFE model with a high degree of innovation integrating TRIZ and design thinking 

methodologies, specific for the personal health equipment sector (Ocampo and Kaminski, 2023) 

2023 

11 Claudia Hentschel, Alexander 

Czinki 

Design Thinking as a Door-Opener for TRIZ - Paving the Way for Systematic Innovation 

(Hentschel and Czinki, 2013) 

2013 

IEEE 
12 Issac Lim Sing Sheng Improving Product Ideation Among Engineering Undergraduates Using TRIZ and Design 

Thinking (Sheng, 2023) 

2023 
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Table 8. DT and TRIZ combination literature aims, scopes and validations 

 

 

 

# Article Aim Article Scope Validation / Case Study 

1 Make the Design Thinking method more 

innovative by applying TRIZ to enhance 

ideation steps and engage contradiction-solving 

tools in action.  

‘Simplified TRIZ’ and ‘D. School at Stanford and Potsdam 

University Design Thinking’ combined model explained 

with the help of the case study development process.  

Development of the smart wind-free air 

conditioner by utilising Simplified TRIZ and 

Design Thinking combined model. 

2 Proposition of the basic DT and TRIZ 

combination framework, to facilitate advantages 

of both methods and show the path for the 

creators in new product design. 

Design Thinking and TRIZ combination are explained, 

and usability is presented in the case study. 

Improvement of the domestic electrical outlet 

case for a blind person and visual weakness by 

utilising proposed Design Thinking and TRIZ 

framework. 

3 Increase creative efficiency in the idea creation 

stage of the new product development activity 

by applying problem-solving methods. 

Combined DT and TRIZ framework proposed and applied 

in the incremental project examined and proved in the case 

study. 

Incremental innovation project in the 

automation industry - Vehicle body door seal. 

4 Present ‘What Ideality Tool’ automated Design 

Thinking based tool, its sustainability 

advantages, and design administration. 

Explanation of the WIT tool in PD and Case Study to prove 

the theory. 

Improve existing intelligent solutions to store 

food that extends shelf-life. Two groups: 

classic tools users versus WIT tool users and 

compare their results. 

5 Modelling an Interactive system “IBN” concept 

and development with the user requirements 

identification. 

To identify the requirements combination of DT, TRIZ, 

and Mixed Methods was used and presented in the case 

study. 

Development of the “Outdoor and Indoor 

Navigation for Blind and Visually Impaired 

People” interactive system. 

6 Research is aimed to propose a TRIZ and Agile 

framework combination called Agile’TRIZ, 

which will compensate for the limitations of the 

methods. 

Agile’TRIZ framework proposed and explained. The 

discussion phase outlines results and future steps. 

The application is not stated. The framework 

was examined by the authors and planned to be 

tested with students and industries, further 

research and improvement is needed. 
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Table 8. DT and TRIZ combination literature aims, scopes and validations (continued) 

 

# Article Aim Article Scope Validation / Case Study 

7 Design in the healthcare environment is difficult 

and stakeholder needs are critical, a combination 

of the Creativity and User-Centred methods is 

needed. 

TRIZ and Design Thinking for stakeholder integration to 

assist designers proposed. The article describes new design 

method combination basics for healthcare, examined 

within the case study. 

Design of an exoskeleton for post-stroke 

hemiplegia rehabilitation. Concepts for the 

actuation of limbs generation and sorting. 

8 How to improve the existing practices? Analysis 

of the Design Thinking and Lean 3P activities 

that can be employed by TRIZ users. 

DT, Lean 3P and TRIZ strengths and limitations analysis. 

Comparison of the methods and possible combination 

vision. 

No case study was presented. 

9 Wood drying system concept creation by using 

TRIZ and Design Thinking combination. 

Development of a biomass fuelwood-based wood dryer 

with a special focus on the ergonomics dryer with the help 

of TRIZ and DT combined framework. 

New biomass energy wood dryer concept 

development with the help of TRIZ and DT 

framework. 

10 Create a Fuzzy Front-End framework ‘DTRIZ’ 

for a High Degree of Innovation in the Personal 

Health Equipment field. 

TRIZ and DT methods combination, where TRIZ enhance 

technological innovation and DT targets user needs. A case 

study was performed for validation. 

The framework is supported by four projects 

for enterprises within the personal health 

equipment field. 

11 TRIZ is complex and time-consuming to learn – 

DT can become a starting point for designers, to 

later employ TRIZ. Analysis of TRIZ 

drawbacks that DT should impact. 

The analysis states - start using DT first and shift to TRIZ, 

simplify TRIZ, present TRIZ and DT combination, and 

first introduce DT to prepare for the transition to TRIZ. 

TRIZ Function Analysis referring to the TRIZ 

method negative sides the newcomers face 

learning/using TRIZ. 

12 Address the TRIZ and Design Thinking 

integration limitations and propose the working 

framework to students for effective application. 

TRIZ and DT (TDT) combined framework proposed and 

usage validated by undergraduate university students 

experience. 

A combined framework was presented at 

Monash University Malaysia, and non-

technical students applied the framework in 

various gerontechnology fields. 
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3.2 Analysis of the existing combinations literature 

 

The subsequent section presents an analysis of the existing combinations literature. The goal 

is to provide an understanding of what the authors of previous works have achieved to 

identify the insights, recommendations, and experiences, later on, to reflect on them and 

deliver better framework, vision, and practices. 

 

3.2.1 Comparison of DT and TRIZ 

 

With the purpose of both methods’ advantages and disadvantages identification, the 

literature from Table 7 and Table 8 will be further broken down into components and 

analysed in Table 9.  

Table 9 has the following structured order: number sign (#) – numbering for arrangement 

and recognition in previous and subsequent tables, DT advantages – advantages of Design 

Thinking method declared by author, DT disadvantages - disadvantages of Design Thinking 

method accepted by the author, TRIZ advantages - advantages of TRIZ method declared by 

author and TRIZ disadvantages - disadvantages of TRIZ method acknowledged by the 

author. 

Articles number 4 and 9 do not mention method disadvantages, so the advantages of other 

methods would be considered as the disadvantages of others. 

The analysis of the collected literature indicates that the DT is a strong human-oriented 

approach, with deep customer needs identification tools and wide collaboration treatment 

within the teams. Human-oriented approach reaches not only stakeholders but also user 

needs. Its accentuation on client experience and compassion highlights its viability in tending 

to client necessities and searching and planning future development arrangements. DT 

simplicity and flexibility enhance the popularity of usage across different fields such as 

products, management, and businesses. Cheap rapid prototyping together with iterative and 

visualisation techniques assists agile feedback loops and makes concept development faster 

and more effective. DT supports designers not only throughout the identification of the needs 

but also acts as a mind-free and playful tool for beginners and customer representatives.  
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Nevertheless, as with any other tool, DT has disadvantages and one of them is the weak 

problem-solving core and rare innovativeness in solutions. The ideation step mostly consists 

of somewhat in the nature of brainstorming and mind-mapping activities, which extract 

inspiration from the designer's imagination, subjectivity, and intuition and do not 

systematically foster creativity which in the end gets in the way of effective, diverse, and 

practical solution creation. Also, it is missing tools for contradiction-solving situations and 

creating sincerely innovative concepts, which puts the method ideation step into the 

paradigm of entertainment rather than a professional tool. In addition, it is critical 

underperformance in systems improvement projects where the finishing touches in products 

require precise testing and modification. Not all the products or systems problems are in 

search of an empathy-centric solution, this approach direction is unproductive while facing 

complex, economical, and practical challenges. 

Analysis of the TRIZ advantages shows that the method advances innovation and problem-

solving in different fields, but most commonly in mechanical and manufacturing areas. The 

method has powerful and innovative idea-creation tools and possesses a systematic structure, 

which forces designers to complete complex challenges. It systematically fosters creativity 

with the help of problem analysis and solving tools while being economically beneficial in 

cost-reducing and value-saving approaches. TRIZ is a systematic and analytical method, 

which leads the designer throughout the problem-solving process to the ideal solution, which 

will be reliable and innovative. Strong ideation core is applicable to be integrated into 

various techniques to boost overall effectiveness.  

However, TRIZ has its weaknesses, one of them is lacking the proper tool for user needs, it 

is not human-centred, and neglects user involvement when it is truly needed. Moreover, 

TRIZ is a highly complex approach, which is challenging to understand, learn in a short 

timeframe, and apply for beginners. It is a time-consuming and tedious method, it is missing 

human interaction with teamwork and analytical feedback processes, which leads to absent 

user needs identification and critical adjustments to the result.  
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Table 9. DT and TRIZ combination literature, methods comparison in the form of advantages and disadvantages 

# DT Advantages DT Disadvantages TRIZ Advantages TRIZ Disadvantages 

1 Is a human-centred innovation 

process, with deep customer needs 

identification and strong observation 

stages. Possesses strong 

collaborative activities. Rapid and 

inexpensive ‘Prototyping’ step. 

Iteration and visualisation method. 

Is not always innovative - The ideation 

step is centred around Brainstorming, 

Mindmapping, and Scamper tools, 

which do not apply to solving 

contradictions. Method users call it an 

entertainment rather than a novel 

solution creation activity. 

Strong innovative idea creation 

tools. Mostly used in the mechanical 

and manufacturing fields. Improves 

the creativity of the students by 

interesting education samples. 

The human needs definition tool is 

absent. The users commented that it 

is a challenging method to 

understand and use. The author 

states contradiction tools are hard to 

explain. 

2 User experience and empathy are 

fundamentals. Highlights user ID, 

requirements, and future vision. 

Easy to apply and has strong 

recognition among businesses. High 

idea negotiation and broad field 

value identification. Growing in the 

business and management sector. 

Used by everybody and for 

everything - services, products, 

organisations. Rapid and cheap 

prototyping. Is flexible and can be 

combined with other methods. 

Mental prejudice, weak ideation tools, 

high subjectivity and lack of 

contradiction-solving tools. No design 

process problem-solving tools. 

Designers are unable to develop in 

various fields. 

Problem modelling and solving. 

Deals with engineering problems. 

Aim at the best solutions. Have a 

systematic approach and specific 

tools. Can be combined with other 

methods. 

Lacking market needs and user 

experience identification tools. To 

apply, designers must be familiar 

with the method. 

3 Project team solution leans to the end 

user needs. Flexible and friendly for 

designers. Widely used by 

companies. 

Ideation based on intuition. Designer 

creativity dependent. 

Stimulates innovation and creativity. 

The systematic and analytical 

method characterizes problems and 

provides solving tools. 

Strong idea generation and selection 

analytical tools. Made for 

engineering. 

4 Supports designers through the 

process of development. Human-

centred approach. 

Not mentioned. IFR with Biomimetics elevates 

system benefits and lowers costs. 

Not mentioned. 

5 Powerful process of problem 

solving, based on strong analysis. 

Multidisciplinary and iterativeness 

are very important. Rapid 

prototyping, user-centred, and agile 

feedback are the key factors. 

Tools are not systematic. Modelling environment, studies 

functions and systematically 

controlled method. 

Too complex, particularly usage is 

favourable. Time and effort are 

needed for understanding. 
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Table 9. DT and TRIZ combination literature, methods comparison in the form of advantages and disadvantages (continued) 

# DT Advantages DT Disadvantages TRIZ Advantages TRIZ Disadvantages 

6 DT framework is an Agile 

management methodology, which is 

iterative and incremental. Agile 

methods are effective due to 

iterativity, adaptability, fast concept 

delivery and easy organisation. 

The agile framework needs a systematic 

approach like TRZ for creative thinking 

and problem-solving. DT is weak at the 

concept development step and concept 

testing. 

TRIZ is a systematic, creative and 

broad method. 

Complex and hard to learn. Do not 

assure successful product. Does not 

provide a working prototype, only a 

concept, or idea. Problem analysis is 

weak & slow. Productivity depends 

on the designer's experience and the 

problem's complexity. 

7 User interaction for design 

assistance. 

Weak ideation method, ideas far from 

reality. 

Strong ideation tools. No human user interaction and 

feedback. 

8 Empathise-phase is important, VOC 

and mimicking the customer. 

Flexible and simple to use. Is rapid 

to apply and deliver results. Agile 

prototyping. Training and consulting 

DT have great PR. 

Empathy-centred tools have limitations 

if overused, due to the user’s fixation on 

the environment. Best only with human 

interaction, not perfect in other areas. 

The ideation stage is weak 

(Brainstorming, Mindmap, SCAMPER). 

Is powerful at the idea creation stage. Is complex and not popular. Does 

not have cheap, rapid prototyping, 

and misses input and output steps. Is 

not economically feasible. 

9 Complex problem-solving tool, with 

solution-based and user-oriented 

approach. Popular in various fields. 

Not mentioned. Assists creativity and is aimed at 

problem-solving. 

Not mentioned. 

10 Oriented on reaching needs, 

interviewing users and processing 

product life, iterative, with 

prototyping and testing. Possesses 

teamwork and freedom. 

Spontaneous, trial and error approach. Making the problem analysis 

solvable like a mathematical 

sequence, improving the product by 

extracting the problematic detail. 

Missing teamwork is complex and 

linear. 

11 Easy to apply, energising, and 

interesting. - beneficial for 

newcomers. User-centred and 

playful approach. Value and 

resources framed, early prototyping, 

iteration. Method steps are playable, 

presentable, comprehensible, and led 

by the DT moderator who possesses 

the correct atmosphere. 

DT brainstorming could create fantastic 

or unrealistic ideas. Clear rules or 

explanations are missed, are not 

scientific, and solutions are not always 

technologically or economically 

realisable. 

TRIZ is effective and leads to a high 

level of novel solutions. Is scientific, 

framed into a system and reliable. 
TRIZ have powerful tools. 

TRIZ is hard to learn and understand 

and time-consuming. TRIZ 

Complexity pushes people away 

from learning and later using it. 

12 User-centred and empathic method. Weak ideation core. Powerful ideation core. Right problem to solve selection. 
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3.3 Combined framework 

 

To facilitate the consideration of the existing combinations, collected information is 

analysed and presented below. The literature from the previous tables of this chapter is 

divided into components and analysed in Table 10.  

Table 10 has the following structured order: number sign (#) – numbering for arrangement 

and recognition in previous and subsequent tables, Proposed combination – the combination 

of TRIZ and Design Thinking methods in text style or step-by-step scheme, notes, tools, 

insights proposed by the author, Proposed combination Advantages / Disadvantages – 

advantages (marked as (+)) and disadvantages (marked as (-)) of the of TRIZ and Design 

Thinking methods combination hinted by author. 

Combined Design Thinking and TRIZ methods frameworks analysis illustrate improved 

complete structures of design handling, where both methods support and compensate each 

other. Methods work efficiently together and possess high innovation levels and problem-

solving sides while being user-oriented. The result is flexible, collaborative, iterative, and at 

the same time systematic with analytical tools incorporated system. Frequently, presented 

frameworks use DT as a main structure with an integrated TRIZ core. Alternatively, a 

different way is to utilise user interaction DT steps and proceed with TRIZ problem 

definition, problem treatment, and solution validation. DT and TRIZ combination promote 

agile and iterative development, contributing both incremental and radical innovation while 

supporting rapid prototyping and early feedback outcomes. Additionally, the combined 

frameworks engage experts, designers, and stakeholders in a co-creation process, which 

makes the result multifacetedly complete. Integrated structures accentuate user involvement 

in empathy and testing DT stages, whereas TRIZ problem modelling, problem-solving, 

contradiction handling, and inventive solution creation. The combination of empathic and 

intuitive DT with the analytical and systematic TRIZ promotes high levels of ideation, 

innovation, feasibility, and applicability and extends the range of use for the designer. To 

examine soft combination planning, the balance between the main steps and tools should be 

considered. The synergy, ease of use, and logic behind the process must be accounted for 

effectivity. 
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Table 10. DT and TRIZ combination literature, proposed combinations, their advantages and disadvantages 

 

# Proposed combination Proposed combination Advantages / Disadvantages 

1 DT method is used as the main structure. 

1) Empathy: DT(human needs identification acts as a Pre TRIZ step). 

2) Ideation: TRIZ(explained to involved people. Simplified TRIZ – ‘Quick TRIZ’ and ‘Theory of 

Constraints’ to simplify the original TRIZ and contradictions. Employ ‘3 separation principles’ and 

‘Using other cheaper resources’ tools. Use complex TRIZ if ‘Quick TRIZ’ is not influential enough. 

3) Prototyping: DT(a rapid and inexpensive step is a chance to negotiate the TRIZ ideation results). 

The author proposes to use Lean Business Model Canvas with DT and TRIZ combined model. 

(+) DT and TRIZ compensate each other. 

2 DT method used as the main structure, has 5 steps: 

1)DT(Empathy) + TRIZ(IFR, Functional analysis, ISQ). More information = better results. 

2)DT(Define) + TRIZ(Physical and Technical contradictions). Analyse data. 

3)DT(Ideate) + TRIZ(Contradiction Matrix, 40 Inventive principles, Separation principles, 

Resources, IFR). The goal is to reach ideality and user requirements. 

4)DT(Prototype) + TRIZ(IFR, Resources) Make physical or digital concept out of ideas. 

5)DT(Test) + TRIZ(IFR). Evaluate and test the prototype with a user to receive feedback. Ready if 

accepted, if not, iterate until the end user is happy - present other ideas. 

(+) It can accelerate the creation of an alternative 

solution. New harmonising development framework. 

Methods compensate each other. The advantages of 

both deliver better results. Structure assists and 

navigates the designer. No design experience is needed 

for the designer to use the framework. 

3 Based on DT structure, added TRIZ. Highly iterative steps (user interaction – 1 and 3 max, 2 low): 

1)Problem definition, DT(Understand, Observe): Direct Interviewing, Stakeholders Observation. 

2)Problem treatment, TRIZ(Problem Nature Definition, Principles Prediction Effects, Possible 

Concept): Technical System analysis, Functional Analysis and Contradiction identification; 

Contradiction Matrix usage; Select concept with IFR 

3)Solution Verification DT(Test): Prototype, Test, Feedback 

Stage 1 and 3 have maximum user interaction with the user, while stage 2 has minimum. 

(+) Less indifferent ideas – higher idea quality and 

iteration cycles – better pre-identification and post-

selection. DT is a facilitator for the TRIZ. DT 

introduces TRIZ, which is valuable from an economic, 

productivity and proficiency perspective. Internal 

teams focused on technical and design solutions have a 

better merger structure to rely on. 

4 DT is the main structure, addition is TRIZ. WIT have two main standards: Product design and Ideality 

and consist of 5 stages: Personal Data, Evaluation Challenge, Modular Question, Designer Brief 

(What + How, Board summarising), and Finish Project (User Feedback). 

Modular Question is the core and consists of the following steps: Choose Challenge -> Choose 

‘WHAT attribute’ -> Choose IFR value (costs down or benefits up) -> Find analogue with 

Biomemetics -> Find HOW to reach the goal? Result map acts as an Inspiration for the development. 

(+) Focuses on questioning ‘what’ to solve, more than 

‘how’ to solve, to overcome the ‘design fixation’ 

paradox and increase creativity level. Enhances 

sustainability into solutions by nature-centred IFR - 

‘Biomimetics’. (-) Is difficult for users but becomes 

easier to use with time. 

5 Agile and iterative development, merge DT, TRIZ, and Mixed Methods. DT + TRIZ initial phase 

extended. TRIZ + MM: Context modelling, User demands functionalising identification. 

Requirements results merged with Potential technical solutions. Prototype, adapt and test. 

Feedback from the product/system user for further development. 

(+) Analysis shows that DT and TRIZ relate to each 

other. User needs are essential for systematic modelling 

and contextualised brainstorming. 
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Table 10. DT and TRIZ combination literature, proposed combinations, their advantages and disadvantages (continued)

# Proposed combination Proposed combination Advantages / Disadvantages 

6 Agile’TRIZ strategy: analyse user demands, TRIZ tools for concept creation, testing, iteration, 

secondary problem solving, testing, and iteration until the result is achieved. Framework in 4 steps:  

Idea creation: TRIZ(problem-solving tools) -> Concept creation(combining ideas) -> Prototyping -> 

Testing prototype(stakeholders and other designers). Iterate and keep incremental innovation. 

Global supersystem project work is possible in collaboration with various design teams using 

Agile’TRIZ.  

(+) TRIZ-based agile framework analysis is quick, uses 

TRIZ problem-solving tools, has rapid prototyping and 

analysis, and is iterative and incremental. Compensates 

the limitations of both methods and boosts the phase 

results. (-) Specific TRIZ tool identification is needed. 

Experimentation and evaluation of the framework. 

7 Technical field and TRIZ experts are involved. User analysis and addition of user in product creation. 

Iteration is critical to be flexible and adjust the system for the need. DT structure with integrated 

TRIZ tools with feedback and iterations in 5 steps: 

1)Empathise: DT(Monitor the user, interviews) + TRIZ(problem modelling) 

2)Define: DT(Goal definition) + TRIZ(Contradiction) 

3)Ideate: DT(Ideation session) + TRIZ(IFR, Contradictions, System analysis) 

4)Prototype: DT(Create concept prototype) 

5)Test: DT (Test the prototype, get feedback from stakeholders) 

(+) TRIZ's ideas were more realistic and suitable. 

(-) TRIZ ideation results were less creative than from 

DT. 

8 DT or 3P structure with TRIZ ideation framework: 

DT/3P User needs, Analysis ->TRIZ ideation tools -> DT/3P Prototyping and Feedback. 

(+) Easy DT can be boosted by the TRIZ problem-

solving core. 

9 1) Problem Definition: DT(Interviewing, Empathise, User Needs, Collect Ideas)  

2)Problem Treatment: TRIZ(Functional Analysis, Contradictions, Inventive Principles, Prototyping) 

3)Testing / Verification 

(+) Consists of three parts simple parts. Assists 

designers in finding technical solutions. 

10 Late FFE + DT + TRIZ combination, where DT + TRIZ have spiral framework, in 3 steps: 

1)Understand: DT(Analyse problem, Immersion users, Evaluate results) + TRIZ(Clarify and 

Schematise problems, Analyse resources) + Environment analysis 

2)Ideate: DT(Brainstorming, Co-creation, Prototypes) + TRIZ - (40 Inventive Principles, 

Contradiction Matrix, Scientific Effects, Separation Methods, 76 Inventive Standards, Smart Little 

People, TE, 39 Engineering Parameters, Analysis of system resources) 

3)Evaluate: DT(Observation, Interviews, Learning experiences/Test, Contend Analysis, Storytelling) 

+ TRIZ(TE, Analysis of System Resources, IFR) 

(+) DTRIZ method reaches the result with the user and 

technology-centred approach, results are novel and 

applicable to the field. 

11 DT + TRIZ combination is missing. Idea proposition: TRIZ is used as systematic ideation core and 

DT as intuition structure. Learn DT before TRIZ for a transition from a simple to a complex approach. 

(+) The combination brings the best from both 

methods: TRIZ(efficiency)+DT(play and empathy). 

12 User observation (DT) -> Root Cause Identification (TRIZ) -> System Level Contradictions (TRIZ) 

-> Component Level Conflict (TRIZ) -> Idea Interpretation (TRIZ) -> Inventive Ideation (TRIZ) -> 

Prototyping (DT) -> Future Trends (TRIZ) -> Business Needs (Business Model Canvas) -> 

Demonstration (Presentation) 

(+) Framework pushed students to generate masses of 

ideas and to further perfect the products’ functions by 

reflecting on the user’s experience. 
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The advantages of the combinations show that methods complement each other, their 

strengths compensate for their weaknesses, and boost overall procedure experiences and 

result levels. The combined frameworks enhance unconventional solution creation and also 

increase the quality of the ideas and concepts. While being a human-oriented and iterative 

approach, it has a systematic and analytical nature, with a strong technical solutions 

identification core. Allowing to overcome the ‘design fixation’ paradox and create ideal 

solutions in a playful manner. 

In Table 11, additional meaningful information from the scientific papers is presented. This 

information gives valuable insights from the authors for a deeper degree of research. 

 

Table 11. DT and TRIZ combination literature, additional meaningful information 

 

The disadvantages of the combinations highlight that it is too complex for beginners. Having 

a compromise between the TRIZ pragmatism and DT optimism. The DT and TRIZ 

combined framework studies are not common which makes the verification degree low and 

requires further research together with experimentation.  

  

# Additional meaningful information 

1 In DT experts from different fields are involved in problem solving process. 

2 Combination possesses strong mechanical and human-centred attributes. Aimed for companies 

improving or producing new user-oriented products. 

3 IFR screening saves time, as it sets an ideal constant requirement to follow. Prototyping was 

beneficiary to use as well and user-oriented stages 1 and 3 made problem identification efficient. 

5 The brainstorming tool is contextualised(reinforced) with the help of TRIZ system modelling. 

A stakeholder is a concept operational foundation, resource and element of the system. 

8 3P benefits - Lean outcomes, rapid prototyping with mechanics feedback, workshop-centred, 

rapid and cheap prototypes (trystorming, cardboard engineering). Weaknesses - Inflexible 

structure, low PR, the result depends on designer experience, poor ideation stage (biomimetics, 

7 alternatives). 
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4 Combined DT and TRIZ methodology framework proposition 

 

The succeeding chapter presents the following parts: proposition of the ISQ as a tool to 

merge DT and TRIZ methodologies, exploration of the DT method tools separation - 

Analysis and choice of DT practices to be applied in combination, investigation of the TRIZ 

method tools separation - Analysis and choice of TRIZ tools to be applied in the 

combination, and finally proposition of the DT and TRIZ Combined Framework and its 

explanation. 

 

4.1 ISQ as a tool to merge DT and TRIZ methodologies 

 

The questionnaire will be a tool to be used as a merging interview to get insights for both 

methods to work with. This procedure should be a starting point for the development 

methods actions. The Design Thinking method has its tools to gather information, but ISQ 

can be used to collect necessary intellectual material for both methods at the same time. An 

interviewer should ask questions that will also lead to the TRIZ activities involvement. 

The Innovation Situation Questionnaire should be adjusted for both methods to work 

together and benefit each other. It should be initiated at the beginning of the product 

development to support the project planning and give designers a core understanding of 

design strategy for individual products under specific conditions. 

The main ISQ questionnaire has a strong structure behind it. Still, it could be improved to 

simplify the process of applying the results to the next product creation steps.  

Most importantly, it is crucial to gather information to induce and encourage TRIZ 

application in future steps. Additional questions can be added to the structure, such as: 

Company business model and structure? 

Represent the main product line, business structure, model, market situation, 

customers, challenges, and competitors for the objective solution environment. 

Object’s main detrimental function? (Primary Harmful Function = PHF) 
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How do you see the Primary Harmful Function in the object’s framework? 

What are the harmful focal points? 

How do you see the Ideal Final Result in the context of object - product/service? 

 Describe what is IFR for you and your company and explain why. 

How do you see and can you explain the functions of the system? 

Draw the functional map of the system/process, describe elements, explain 

how it works, highlight positive and negative effects and correlations, what has 

changed in it, what would you change, and tell insights and limits for the 

system. 

How to improve object - product/service? 

How would you improve your product? Where and how do you imagine your 

product in the next 1 – 3; 5 – 10 years? Which features or attributes do you 

expect an object to have in the future? 

How to deteriorate object - product/service? 

How to make your product worse? Which step or improvement could possibly 

fail the product future? Which features or attributes could cause potential 

contradictions? 

How do you see the functional model of the object - product/service? 

Share a systematic model/scheme/list of product/object elements and 

functions. Can you make or approve the experimental/existing functional 

model? 

What contradictions object have/had?  

Can you state from the functional model which elements and functions have 

contradictive connections? Please explain why and in which circumstances. 

It should also be necessary to report the information about the running project, involved 

parties, contact information of employees for further research, company business model, and 

timeline. Clearly and professionally all the information should be documented. It is also an 
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essential opportunity to get permission from the company to save the data about the project 

and solution for future database usage. 

When the data is gathered the Design Thinking - Empathic research together with TRIZ - 

Function Modelling can be started. 

 

4.2 Design Thinking method steps separation  

 

For Design Thinking to perform most effectively it is mandatory to identify which parts of 

the method will deliver the best outcome for the result. The method is complete including 

collecting user requirements, problem definition, ideation, prototyping, and testing, but it is 

not necessary to confirm that all the steps are perfect. 

 

 

Figure 8. Five-step design thinking model visualisation (Kwon, Choi and Hwang, 2021) 

 

Jieun Kwon (2021) points out that the reason for the low Empathy and Define Stages in the 

research are covered by the organisational inactivity in the starting stages of method 

exploitation: “Understanding the problem space is a fundamental tenet of the DT process, as 

the first three phases (“empathy”, “define”, and “ideation”) all concern understanding the 
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problem being addressed. However, in the larger-organisational context, the “problem” is 

often already given, and there is less motivation to question whether the problem is truly a 

problem—which means that the recognised essence of DT may be disappearing.” (Kwon, 

Choi and Hwang, 2021). This quote states that problem identification should be an essential 

purpose of Design Thinking nature. That’s why ideation and prototyping may be overvalued 

higher than empathy and defined steps.  

The previous chapter results state that Design Thinking was used as a needs identification 

and prototyping tool. It is crucial to make a bigger step towards empathy and define steps 

rather than ideation steps especially when the combination includes a powerful problem-

solving core utilising TRIZ. Prototyping will also be a good addition to the sequence as was 

specified in the previous chapter analysis, moreover, TRIZ is missing this crucial procedure. 

 

 

Figure 9. Diamond Method Scheme (Design Council, 2015) 
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Tools that will be used in the Empathy/Discover and Define steps of the following Combined 

framework are the practices from the Design Thinking Diamond Variant provided by the 

Design Council as this is the available version of the method, Figure 9. Develop and Deliver 

steps should involve prototyping in the workshop and testing tools to have more originality 

to avoid separation from standards and maintain the efficient practices from previous works 

in this field. 

 

4.3 TRIZ method steps and tools separation 

 

In this part chosen classic TRIZ method will be further simplified by identification of the 

most usable and effective tools and by dismantling the complex structure into pieces for 

future integration into the combined framework. 

The preferred version and set of tools are considered, the classic release that was widely used 

in the 1990s - 2000s, the last active years of G.S. Altshuller. TRIZ author acts as a guarantor 

of the stable and workable classic edition of the method.  

Respondents from the survey completed by (Ilevbare, Probert and Phaal, 2013) indicate that 

there are a number of TRIZ tools that they are using frequently, Figure 10. The author of the 

scientific paper suggests that TRIZ beginners would benefit more from deploying them in 

the first place rather than starting to harness the full toolkit. 

 

 

Figure 10. Tools application, Regularity (left) and level (right) of tools usage (Ilevbare, 

Probert and Phaal, 2013) 
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In the next Table 12, tools will be separated depending on the originality and closeness to 

the basic version of the TRIZ method. The chosen tools should be sustainable for application 

in combination with the Design Thinking application. 

The evaluation result shown in Table 12, displays the list of eleven TRIZ tools that were 

graded by the degree of usage based on Figure 10 survey results. 

 

Table 12. Degree of TRIZ tools by usage 

H
ig

h
 u

sa
g

e 

40 Inventive Principles 

Idealitiy and Ideal Final Result 

Function Analysis 

Contradiction Matrix 

L
o
w

 U
sa

g
e 

Patterns of Evolution 

Nine Windows 

76 Standard Solutions 

Su-Field Analysis 

Effects Database 

Smart Little People 

ARIZ 

 

Based on the evaluation, the elimination of underutilised tools appears to be reasonable. 

Tools such as 40 Inventive Principles, Ideality and Ideal Final Result, Function Analysis, 

and Contradiction Matrix demonstrated the effectiveness in deployment ratio over other 

units. 

TRIZ is not the solution for all the problems appearing during the design, but it is mandatory 

to highlight the tools that have the most effect on the process in the various domains. Such 

tools are underlined in Table 13, by (Czinki and Hentschel, 2018). 

From Table 13, several hints were taken into consideration concerning effective 

mechanisms, such as the application of ISQ, CECA, and Function Analysis in the Problem 

analysis step. At the same time, Inventive principles in multi-domain application 

perspective, while Trimming, Physical contradictions, and Ideality are used in the 

Complicated and Complex domains. 
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Table 13. TRIZ tools domains prioritisation (Czinki and Hentschel, 2018) 

 

 

In the table below, Table 14, tools will be separated depending on the originality and 

closeness to the classical version of the TRIZ method, the previous combinations from the 

Chapter 3 analysis, utilisation, and effectiveness degree of the tools. Tools that will be used 

further in the framework are marked with the (+) symbol, and tools that are excluded are 

marked with the (-) symbol.  

Finally, considering the levels of complexity, and degree of usage, several tools were 

selected from the Classical TRIZ: Ideal Final Result (IFR), Contradiction Matrix, (Physical 

contradiction) 4 Separation Principles, (Technical contradiction) 40 Inventive Principles, 

and Thinking Inertia. Also, tools selected from the Neo-Classical & Modern TRIZ: 

Function-Oriented Search (FOS), Function modelling, and Trimming. The chosen tools 

should be sustainable for application in combination with the Design Thinking method. 
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Table 14. TRIZ mechanisms separation 

 

The sorted and selected practices from TRIZ will be applied to the combined framework. 

 

4.4 Diagram of combined methodology Combined framework 

 

In this phase, the combined framework will be presented. The examined information of the 

combination’s briefs from the study of the existing combinations literature used for the 

proposition of the united framework, including the strengths of both methods to lead the 

designers through the process of product development. Moreover, the study of the proposed 

combinations demonstrates that the Design Thinking and TRIZ methods unity presents a 

powerful customer-centred, highly structured and strong innovation and problem-solving 

approach. 

 The combination of both methods appears to be a major principle appended by the best 

practices of minor principles. The reviewed literature gives an assessment that it is more 

reasonable to use the Design Thinking method in parallel with TRIZ as a subordinate 

method. 

Tools Name: Tools to be used 
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Ideal Final Result (IFR) + 

Contradiction Matrix + 

(Physical contradiction) 4 Separation Principles + 

(Technical contradiction) 40 Inventive Principles + 

Thinking Inertia + 

Patterns of Evolution - 

Nine Windows - 

Knowledge Base - 

76 Standard Solutions - 

Su Field Analysis - 

ARIZ - 

N
eo

-C
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Function-Oriented Search (FOS) + 

Function modelling + 

Trimming + 

Cause-Effect Chain Analysis (CECA) - 

VOP - 

MPV - 

QEA - 

S – Curve - 

Intellectual Property Evaluation - 
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The major techniques are ongoing, they will run naturally, and minor approaches/additional 

activities will run in parallel, Figure 11. Parallel usage is necessary for the designer to 

efficiently progress in the project, while start utilising new methods without pressure or any 

anxiety.  

 

 

 

 

 

 

Figure 11. Combination workflow 

 

The combined framework consists of five steps inspired by the New Product Development 

(located on the top, within the white row) are steps as the core structure. Design Thinking 

(located within the blue row) and TRIZ (located within the orange row) are used in all the 

steps of the procedure. Each of the methods has a set of tools assigned to each phase. The 

reason behind the use of the tools is to meet the conditions for subsequent actions, best 

efficiency, ease of use, best practices, and synergy. Tools and procedures were chosen due 

to the previous research results and analysis of the literature. 

Methods unity at the beginning of the Customer Needs Identification step will comfort a 

transition to using both styles of problem-solving, making more multi-layered combinations 

or full transformation from one method to another. For this research, the Innovation Situation 

Questionnaire tool (ISQ, located within the white row, between blue and orange rows) was 

chosen as the primary Customer needs evaluation tool because of its simplicity and similarity 

to the Design Thinking questionnaire. It is suggested as a TRIZ door opener to the Design 

Thinking needs identification structure. Moreover, the ISQ is the technique that could be 

merged with the existing classical Design Thinking questionnaire or interview in the 

Empathy phase and TRIZ Function Modelling can be initiated together during ISQ 

interviewing. Modern TRIZ have similar approaches called MPV and VOP. Nevertheless, 

Design Thinking 

TRIZ 

Process 

Method 

ISQ 

Additional Activities 
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they were not chosen because this research focuses mostly on fundamental practices. They 

are quite new, and their usability and effectiveness are known to some extent, there could be 

an unpredictable risk of applicability at this point of familiarity. 

Design Thinking will play a crucial role in the first couple stages by interviewing the 

stakeholders, exercising empathy with the stakeholders, and deeply analysing the 

environment and procedures: Customer needs identification - Discover and Target 

specifications - Define. While TRIZ method will have a supplementary role in the 

preparation for the problem-solving stages, force stakeholders to think out of the box, and 

set the tone for ideality: Customer needs identification - Problem Modelling and Target 

specifications - Problem Analysis. 

TRIZ has the most control in the Concept creation – Problem-solving and Concept testing – 

Screening steps, namely the carrying out the ideation, contradiction detection, inventive 

principles, and evaluations of concept selection by ideality actions. Whereas, Design 

Thinking pursuits visualisation, brainstorming, rapid prototyping, and initiating the 

workshop collaborative activities to receive the critique of the stakeholders, within the 

Concept creation - Develop and Concept testing – Implementation steps. The goal is to 

deliver user-centric, novel solutions and later to choose the most valuable solutions to 

proceed with. 

Finally, in the Concept testing stage, both methods have the equal goal of testing the 

concepts, here both practices work in their individual direction. From the TRIZ side, it is 

necessary to get the positive and negative effects of the concepts analytically, during which 

Design Thinking is aiming to initiate the interviewing, and concept testing within the focus 

groups and involving stakeholders. 

In the last two white rows, supplementary undertakings are marked. Digital 3D Modelling 

in Concept Creation is proposed to be a complementary tool to enhance visualisation a 

motivate digital simulation of the proposed solutions. 

Stakeholders' involvement in Customer needs, Target specifications, Concept selection, and 

Concept testing is crucial to have during the running project to collaborate with the users, 

clients, and operators and at the same time receive feedback on the accomplished 

achievements, to stay within the project borders and adapt constantly. Involvement of the 

stakeholders during the first stage is obligatory to get the needed data. The uppermost 
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feedback is considered to be in the Concept Selection and Concept Testing steps for concept 

evaluation activities and feedback gathering in order to proceed with the selected concepts 

or highlight parameters to improve. 

Parties that would be involved in different steps are Design Thinking and TRIZ method 

users, beginners or experts of both methods and Stakeholders that are introduced to the 

processes to participate in events. 

Starting the Customer needs identification step from the ISQ interview to collect valuable 

data and problem formulation, the designer proceeds with Design Thinking observation for 

instance collecting user diaries and representing empathy maps, interviewing users, and 

acting like them, choosing sample groups of users, and initiating quantitative surveys, and 

meet with the stakeholders at the workshop to visualise, brainstorm and discover the insights. 

Step progresses with TRIZ expansion on data gathering with function modelling initiated in 

collaboration with the stakeholders, identification of available resources, engagement in the 

IFR conception, and introduction of thinking inertia to designers to escape the fixation. The 

goal is to identify directions for innovation and collect as much data as possible. 

Moving to the Target specifications step, the designer prioritises directions for innovation, 

analyses customer needs, and identifies the specifications for future design. First, Design 

Thinking outlines the challenge to operate with the help of focus group interviewing, 

illustrating customer journey diagrams, and identifying customer value and evaluation 

criteria. Next, continuing with TRIZ practices it is necessary to mention that the method 

needs detailed specifications to help the designer proceed through the algorithm. Here the 

ISQ results are revised and evaluated, the functional model is analysed, the ideal final result 

is determined and set as an aspiration, and fixation is avoided, while creativity is enhanced. 

The step is complete when directions are selected for further consideration, findings are 

analysed and listed. and all preliminary ideas are categorised. 

Development of the concepts is the stage where TRIZ's inventive problem-solving gains full 

strength and systematic idea generation takes the most control. Most method-based tools 

apply here, for instance, trimming and function-oriented search are initiated via the ready 

functional model. Contradictions are identified from the functional model, specifications, 

and ISQ results, afterwards, the contradiction matrix is used to adopt inventive principles. 

Ideality is considered within all the processes. Subsequently, Design Thinking proceeds with 
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a brainstorming session, sketching concepts by hand the possible models, and the generation 

of product prototypes in the workshop. Customers could be involved in this step to 

collaborate in the brainstorming, sketching, or workshop. Workshop séance called rapid 

prototyping or moonshining, the main principle is to create in a hands-on environment to 

visualise and compose cheap and fast prototypes of conceptual ideas. Sketching is a great 

tool to visualise, but 3D Modelling can also be applied here. Both methods mechanisms can 

correlate and support each other, for example, function analysis results can be used for 

prototyping and brainstorming. When TRIZ and Design Thinking tools work out - designers 

combine ideas into concepts. The step is finished when the problem is solved, several 

reliable, innovative concepts are created, and ideality requirements and customer needs are 

fulfilled. 

Evaluation of results starts with TRIZ screening by the ideality requirements execution by 

the concepts or prototypes. Solutions are evaluated according to the specifications and needs. 

Secondary problem-solving is analysed to be implemented due to the harmful or unfulfilled 

needs of the customers. Design Thinking introduces the concepts to the stakeholders and 

focus groups to gain design critique and try it in the workshop. The step is complete when 

the final concepts or prototypes meet the criteria for evaluation, potential failures are 

revealed, and few are chosen for further testing. 

Additional tools such as Lean Business Model Canvas can be applied during the entire 

framework operation for validation and business model development. 

Within the combined framework local jumps (marked with solid arrows) from method to 

method are essential for efficient productivity and workflow with the possible iterative 

returns (marked with dashed arrows) and are taken into account. High iteration during all 

steps is the key to developing an adaptive product and changing the direction or adjusting to 

the best possible result. Beforehand re-evaluation of the steps targets effective changes, 

fosters immediate reactions to the activities, and improves overall development. The main 

goal is to avoid trial and error approaches and to invent systematically, with high efficiency. 

Testing begins with the identification of the positive and negative effects of the solution 

based on TRIZ evaluation criteria and advances to Design Thinking testing within the focus 

groups, stakeholders, and customers in a workhouse and simulating real-life situations. Final 

interviews are conducted to collect thoughts and ways of improvement. 
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Figure 12. Combined Design Thinking and TRIZ diagram 
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4.5 Practical possible challenges 

 

Integration in addition to theoretical challenges may possess practical obstacles. The 

development team should be ready for those difficulties. Although the case study is missing 

in this study since the framework was not applied in real-life situations, it is necessary to 

highlight the possible challenges of incorporation. 

In practice, integration needs the motivation, time, and know-how to apply Design Thinking 

and TRIZ assimilation into the company. Investment in any kind of training is essential. An 

organisation is required to integrate the method with experts who have in-depth knowledge 

of how DT and TRIZ work by using certified software, attending lectures and seminars, and 

working with experienced individuals. It ensures that the team is prepared to apply the tools 

effectively and without any destruction to the processes and results. 

The proposed framework consists of trimmed versions of both methods, but the 

uncomplicated forms are still challenging for beginners to understand and utilise. It means 

that the full potential effectiveness will be accomplished after the approach users become 

experienced in the applicability. 

Resistance to adapting to the new approaches may be met by the development team, due to 

the unwillingness to change the classical workflow and fixation to the functioning model of 

internal and external operation. 

Implementing and continuously supporting the combined framework workflow requests 

investment of the resources, such as time for learning and training, capital spending, 

arrangement of the changes, and introduction of the transformations to the regular customers 

and outsourcing parties. To ensure that the transition is successful, organisations must invest 

resources in new approach promotion. 

Constant enhancement and adaptation to pending changes in the practices is a crucial part of 

perfecting the approach and monitoring the status of the applicability. The approach should 

fit the needs of the organisation and stakeholders, as a result, the final representation of the 

combined approach may vary from the original proposition. Feedback from the practitioners 

should be considered and insights constantly evaluated. 
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Collaboration between departments - if is missing, needs to be implemented and stimulated 

for the greater good of effective approach functioning. 

In theory, the integration of Design Thinking and TRIZ methods provides considerable 

advantages in an innovative and creative performance. However, it also brings difficulties 

related to complication, introduction, application, time, and resource consumption for the 

organisation. 
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5 Conclusion 

 

The efficiency of the positive results is recognisable in the evaluated literature. The analysis 

showed that the research in this direction is ongoing, but the small-scale volume is 

insufficient and needs further investigation and expertise. In perspective, new ways of 

combining methods and tools for broader purposes, together with a larger amount of case 

studies and feedback, will provide a reliable problem-solving system. Moreover, the level of 

interconnection of methods can be expanded and additional tools can be added or even 

combined in parallel. Extra tools and methods such as Quality Function Deployment and 

Lean 3P can be added to the common composition. 

The proposed framework shows that methods can share the area of application and work 

simultaneously. The best practices of both approaches make the structure less vulnerable to 

the challenges the designer faces. After integration the steps that can add more additive tools 

possible to implement later. The new paradigm can be accreted later with new utilities over 

time. 

Design thinking and TRIZ are neither a panacea nor completely comprehensive problem-

solving methods. They are purely systems with sets of principles and practices, that help the 

inventor to proceed through the problem-solving steps and find the best possible resolution. 

The main problem of the DT method applied in organisations is that it fully relies on the 

imagination capabilities, trial and error routine, and the experience of the designer. 

Imagination is a controversial aspect of critical problem-solving, trial and error is a basic 

and time-consuming way to get a result and experience is insufficient or does not exist. 

Whereas TRIZ contains strong analytical ideation mechanisms, which helps to avoid that 

routine and be more systematic. 

The main problem of TRIZ is the algorithm's incomplete form because the identification of 

the needs is a non-existent procedure in the method structure. It is critical in the way that the 

customer is not involved in the process and the solution becomes less focused on the 

stakeholders. While, in Design Thinking, the first stage is Discovery – which is considered 

the most powerful addition to the missing needs identification process due to the deep 

research techniques applied. 
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Design Thinking and TRIZ should be applied in their classical form to create a strong base 

for the designers. Uncomplicated and highly effective tools should be in use to avoid the 

complexity of the application and to save the effortless attitude for beginners and involved 

stakeholders. Later it could evolve into an advanced and expanded form for individual 

application. 

As a result, Design Thinking empathy and iterative possibilities in combination with TRIZ 

analytical and ideation potentials provide the complete way of action for organisations 

dealing with complex projects and looking forward to developing user-centric solutions and 

going beyond expectancies. 

The integration of Design Thinking and TRIZ methodologies proposes a stabilized and 

synchronised structure that compensates for each other’s limitations. It can become a 

foundation for the development team's innovative course of action, pushing the boundaries 

of the opportunities. The combined framework offers a systematic, flexible, iterative, user-

oriented, comprehensive technique for innovative product development tasks. Nevertheless, 

it demands the exploiting team to be prepared to apply it, training, resources, willingness, 

and time are required for adaptation and polishing it. 

 

5.1 Limitations and future scope of work 

 

The presented research has limitations related to various domains: Literature analysis 

limitations and Case study limitations. Nonetheless, these limitations can be included or even 

become future research topics. 

Firstly, the literature limitations can be described as the amount of the types of approach 

combinations that were reviewed, which means that there are not only Design Thinking and 

TRIZ combinations available for the research. For example (QFD) Quality Function 

Deployment and TRIZ or Design Thinking, Benchmarking and TRIZ, Lean and Design 

Thinking. The study of various approaches and their combination into the common universal 

system delivers a wider spectrum of functionality for the proposed framework and at the 

same time syntheses the techniques into the best possible collaboration duets, triples, 

quartets and quintets, or complex systems.  
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Secondly, the amount of literature in the field of topic search was insignificant. A low 

amount of data causes feasibility doubtfulness and shows that the topic is not admired. 

Finally, case study limitations are assigned to the combination proposition part, as the 

recommended framework in the perfect world should be tested in various fields or at any 

rate presented in the survey style to collect feedback, test and prove the theory. 

Unfortunately, due to the time restrictions, it was not obtained. Therefore, limiting the 

research by not providing evidence from the case study to support it and emphatically 

offering an uncertain investigation is not enough, which can be considered identical to a 

downside.  

Nevertheless, increasing data, methods selection and expanding the literature review can be 

a way to address the limitations and develop the future scope of work on this topic. Also, 

conducting extensive case studies to test the framework in real-life situations can be counted 

as a future field of study, which means that research can be done in this direction based on 

the analysis findings.  
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