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Abstract. This paper discusses the relationship between the ‘WHAT’ and ‘HOW’ concepts in 

the design process through the innovative 'What Ideality Tool' (‘WIT’). The abstract tool draws 

on nature ideality principles, crossing from the traditional static flowchart model to a dynamic 

automation tool, promoting design procedures by focusing on the ‘WHAT’ as a creative engine, 

instead of skipping ahead to the ‘HOW’. Many product designers rush into a design solution 

without thorough analysis of a product’s intended purpose. Applying ‘WIT’ in the ideation stage 

to create the designer brief serves as a preemptive tool for handling cognitive obstacles; this 

result in the paradox wherein the more experienced a designer is, the less flexible the design 

approach becomes. Hence, their range of ideas essentially becomes their 'fixed design style'. 

The ‘WIT’ approach enriches designers’ mindset abilities, expanding the creativity flow by 

exposing distant connections, and promoting sustainable attributes necessary in today’s market. 
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1 Introduction  

To compete in today’s market, product designers (PDs) must implement sustainability 

principles from the start of the design process to offer solutions for current needs, 

without compromising those of future generations [1]. Therefore, the PD is considered 

exclusively accountable for the design process, product and playing a key role in 

ensuring sustainable design via the physical scopes of product design, non-physical 

scopes of meta-design, and a comprehensive multi-perspective, holistic view [2]. 

Current design challenges are often too complex and poorly defined, so they cannot be 

solved using traditional methods [3], meaning the process must be adjusted accordingly 

[4]. Every design process begins by identifying potential solutions from the “WHAT” 

stage, describing the function of the design, and the “HOW” stage, describing the 

method for implementation, which together form the brief and have considerable 

influence over the result. Research has shown that investing in the ideation stage has a 

high correlation (>70%) with the quality of the final product. On the other hand, 

resources necessary at this stage are relatively limited (10% of the total cost of the 

project). Currently, the industry allocates only about 15% of total design time for the 

ideation stage, when it should stand at 20%–25% to avoid requiring costly changes at 

a later stage [6]. With this in mind, PDs must strive to avoid executing their first 

concepts as doing so means they miss an opportunity to expand the “WHAT”, as they 

rush into a specific design solution (the “HOW”). This phenomenon, known as the 

“Design Process Paradox” [6], is defined as the natural cognitive tendency to 

comprehend the way things function by adjusting customer’s functional requirements, 
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and then redirecting the design towards the "HOW". Understandably this limits the 

range of potential solutions [7]. This "WHAT" analysis helps PDs focus on product 

requirements, however it does lead to a paradoxical obstruction of creativity, confining 

potential attributes. Hence, by releasing the "Design Fixation", the PD can move away 

from safe zone thinking patterns [5]. In both cases, which are evident among 

experienced PDs with extensive knowledge, this results in less flexibility, as their initial 

vision becomes the preferred design choice. Their limited range of ideas essentially 

becomes, as I have termed it, their 'fixed design style' [10]. During my 12 years as a 

senior PD, I have witnessed first-hand the cognitive obstacles in the design process that 

lead designers towards a narrow funnel of creative flow that limits the solution space. 

The “WHAT” stage is therefore critical; formulation of the “WHAT” helps PDs plan 

the “HOW” and select the ideal design. Since PDs work in an intuitive, random manner, 

they tend to prefer dynamic handling of the design process. However, constraints can 

change, and PDs are often required to make assumptions that comply with these 

dynamic limitations, while maintaining creativity and a way to integrate new concepts. 

The design processes are defined by the PD’s intellectual ability. However, this 

emphasizes the need for external design tools that enhance cognitive abilities and allow 

us to better cope with current challenges [8]. Currently, there is a shift toward the use 

of Design Automation tools [9], which offer the added value of optimizing performance 

speed in routine tasks. Nonetheless, the design process requires abstraction of solution 

requirements, requiring the exploration of hidden potential solutions and the 

combination of multidisciplinary ideas to find an ideal design – traditional automated 

tools remove the opportunity for this type of lateral thinking. Although there is no 

single solution, the process calls for meticulous attention to detail, strong analytical 

abilities and a flexible and broad systemic approach [6]. The PD’s role includes both 

the artistic and engineering domains, while nature serves as the cradle for developing 

Design-by-Analogy solutions - a powerful tool for encouraging innovation based on 

the use of analogies associated with cognition and creative thinking [12]. Research 

shows that the greater the distance between domains, the more innovation can develop 

[13]. Exposure to nature provides unusual and significant multidisciplinary solutions, 

thereby increasing the novelty of the design concept, without decreasing its diversity 

[14]. It is these solutions which offer the most potential for innovation and 

sustainability [15]. 

2 Nature as a Model, Tutor and Scale 

Wolfgang von Goethe (1749-1832) stated, “In living nature, nothing happens that is not 

in connection with a whole” [16]. Natural systems operate within restricted sets of 

conditions, minimizing waste and irreversible damage. They must also demonstrate 

exemplary sustainable strategies and design principles in order to "achieve more with 

less" due to the competition for resources [23]. Bio-inspired sustainable design tools 

are based on simplifications of patterns found in nature [7], offering ways to support a 

global bio-inspired design approach [17] and to encourage conservation of nature as a 

source of inspiration for innovative solutions [18]. These tools support the designer's 

access to nature as a source of design inspiration, and offer a systematic method for 
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identifying relevant biological systems and abstracting their design solutions [19]. The 

Biomimicry approach focuses on innovative solutions, on learning about and devotion 

to nature, and is a part of an overall nature-inspired design strategy [20]. Moreover, it 

integrates nature into products needed by humankind [21]. Aiming to achieve 

sustainability, and was applied within a commercial business framework, 

demonstrating remarkable influence in the industry [11]. ‘WIT’ serves as a Design 

Thinking Tool to generate the designer brief. Through biomimicry, the tool emulates 

nature’s holistic process. Ideality principles in TRIZ (the theory of inventive problem 

solving [24]) utilize nature’s strategies to increase benefits and reduce costs, thus 

allowing the Ideality model to accelerate success [22]. Other examples of TRIZ are the 

Ideality Tool for Sustainable Design [23] and Eco-Innovation by Integrating 

Biomimetic with TRIZ Ideality and Evolution Rules [24]. This relationship between 

sustainability and Ideality served as the basis for the development of practical eco-

guidelines for product innovation, while nature Ideality strategies can serve as 

sustainability tools [23]. That said, these bio-inspired sustainability tools do not 

specifically incorporate PD brief methodologies. Therefore, these tools must be adapted 

to PD in order to improve Design Thinking efficiency by implementing sustainable 

guidelines to bridge the existing gaps. 

2.1 'What Ideality Tool' (‘WIT’) for the Product Design Brief 

This tool is based on principles from two main domains: product design briefs and the 

Ideality design principle. The interaction between these realms encourages PDs to 

examine how each principle can be realized in each design brief, first by focusing on 

the "WHAT" aspect and then the "HOW" component. The Form-Follows-Function 

concept [25] was implemented during the Industrial Revolution and, since then, the 

industry has been trapped by the assembly line structure of mass production, which 

naturally results in design constraints. Following recent technological advances, new 

opportunities were made available for experts who can control and maneuver material 

attributes for finding direct innovative solutions for implementation, designers were 

able to access knowledge they never had before [26]. As a result, PDs can now re-

structure "Form-Follows-Function" as the new nature-inspired design strategy frontier 

for the product brief, as I have termed it: 'Attribute Follows Form Follows Function'. 

This strategy allows PDs to manipulate design properties; creating a new customized 

design discipline that responds to the environment, redefines terminology and handles 

future constraints. Another technique for distinguishing the "WHAT" from the “HOW” 

is made through the use of syntax and language and searching through all relevant 

adjectives relating to its attributes, instead of simply focusing on function. This process 

prevents falling back on the "HOW", offering precise guidance and leading to varied 

innovative concepts. WIT methods utilize the Ideality design principles, in order to 

generate a broader effect within existing constraints. 

Table 1. Ideality patterns: strategies & design principles analysis. 

Criteria General strategy Design principle  

Increasing 

Benefits 

Multi-functional 

planning 

Resource saving: expanding the functions associated 

with one structure in the product. 

Amplifying  Increasing product's efficacy and impact: 
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• Creating an amplified effect of the system's 

components (accentuation, duplication, 

expansion, collection, etc.). 

• Increasing interaction and synergy with the 

environment. 

Reducing 

Costs 

Defense  Preventing disturbances, malfunctions and system 

damages: reducing surface area, friction, load, 

turbulence, etc. 

Opportunistic  Preventing waste of existing resources: 

• Matching structure to function. 

• Symbiosis – reciprocal interaction between 

product and environment. 

• Utilizing environmental resources. 

Effective resource 

management  

Preventing waste of existing resources: Synchronizing 

system components. 

The model promotes identification and expansion of the opportunities embodied within 

the future solution, as per the product life cycle analysis checklist. This allows the PD 

to explore challenges in depth to ensure that no necessary parameters have been 

forgotten, as well as flagging any knowledge gaps which may need to be resourced to 

complete the process [4]. The structure of the model provides a useful starting point: 

following client’s brief, within a set of constraints. 

 

2.2 How was the model developed? 

The model, a derivative of the sustainability ideality tool [23], was developed to cope 

with main cognitive obstacles and adapt to the field of PD via modification of the 

terminology. Several test runs of the model were performed. The tool was initially a 

static series of questions for the user. The format proved useful but tedious, requiring 

the user to sift through a great mass of data. In the second stage, the model was a 

dynamic Excel sheet, built as one modular structure question, assembled by the user. 

Table 2. Comparative analysis of WIT methods. 

 Static flowchart model [7] Dynamic automated model [10] 

Structure 

model 

Static: The question's 

structure can be applied 
multiple times and has 
numerous choices from 
which the user can select. 

Interactive, dynamic, analytical Excel-based 

program, formulates a singular modular question 
containing a cartridge of main traditional soft, 
hard attributes and the ideality design principles. 
The question structure can be applied multiple 
times offering users a range of choices.  

Visual Clean design of a diagram 
consisting of a Venn 
diagram, demonstrating 
much of the exposed 
information simultaneously. 

Interactive design unit in the modular question 
format. More relevant data is presented as the 
user progresses  
This format improves the tool’s usability by 
displaying each variable visually, therefore 
assisting users’ comprehension of complexities 

and potential solutions.  

The 

question 

format 

Scenario-oriented questions 
such as "what", "which", 

"why", “where” and "when" 

Which attribute will support the "WHAT" 
attributes and add value through the Ideality 

design principle? Practicality of the solution will 
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algorithms aim to increase the number 
of functions associated with 
the Product Brief Checklist 
in order to increase product 
ideality. 

be presented via: "HOW" it can be 
implemented? 

 
2.3 Transitioning from a static flowchart to a dynamic automation tool 

The static flowchart consists of a checklist divided into topics and sub-topics structured 

as questions. Directing PDs inwards, emphasizing various user scenarios and product 

usability. The checklist deals with elements such as project management, regulation, 

production, marketing, user experience, prototyping, product features and their sub-

categories. This operating process is performed via a framework of scenario-oriented 

questions where the objective is to reach the most extensive range of possibilities in the 

search results [7]. However, by contrast, the dynamic automation tool lies in the 

Automated Modular Question stage, under the following sections (Table 3): (1.1) 

Product brief checklist, Category and Subcategory (1.2), the "WHAT" (2.1), added 

value (2.2), Ideality Design Principle (3), inspirational image search (4), and the 

"HOW" (5). Their answers form the research question. The second iteration displays 

each variable visually. The checklist category and subcategory are selected first and 

they focus on the hard, soft and sustainable attributes. Despite the significant variation 

between tasks, the checklist allows users to adjust the system to their own needs and 

even add new attributes. In the second part, users select the "WHAT", and in the third 

part, users select the most fitting ideality design principle. These principles are divided 

into two main groups: Cost reduction and increased benefits, each with its respective 

design principles (Table 1). Together, these three stages result in the formulation of the 

Automated Modular Question (fig. 1), which is the design infrastructure; this serves to 

enhance the design process. By increasing the number of attributes, PDs can increase 

efficiency and amplify various parameters for a more sustainable final product, all 

while keeping the ideality principles in mind [10]. 
Table 3. The Modular question structure method. 

Fig. 1. Screenshot of the Modular Question stage in the excel program. 

The following algorithm explains its implementation: Which attribute will support the 

"WHAT" attributes and add value through the Ideality design principle? Practicality 

of the Solution will be presented via: "HOW" it can be implemented? 

1.1 Product brief  Checklist 2.1 "WHAT"  Attributes 3. Ideality 

design 

principles 

4. An 

analogical 

image 

5. "HOW" 

1.2 Sub category 2.2 Added value 
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2.4 Research and Test case description  

The same design challenge was assigned to the focus group which included experienced 

PDs in various fields; the group was divided to into a test group and a control group. 

The control group used various traditional Design Thinking methods [3] while the first 

test group used the Static Flowchart model [7] and the second test group used the 

Dynamic Structure model [10]. Background: In light of the increased usage of public 

transportation, many people pass through public transportation in metropolitan areas 

requiring a smart and effective waste disposal system. The task was to create a design 

brief concept for waste disposal in public stations. 

 

2.5 Results 

The Control Group: Individual PDs used traditional methods [3], focusing mainly on 

standard requirements such as design, functional, separation of recycling and waste. 
Table 4. Collection of repeated outputs generated via varied methods. 

Category Description 

Form Integration into existing furniture or separate object. Colors and symbols to 

clarify use. 

Technology Add voice system to greet/thank users, to encourage recycling, or add a fun 

factor (e.g. via an app). 

Maintenance Easy to clean. 

Structure Simple opening mechanism for quick disposal. 

Table 4. Only one PD was able to reach a more in-depth level with some sustainable results. 

Category Description 

Form The bins can be integrated in station's furniture or as a separate object. Use of 
colors and symbols can make clearer how to recycle, and indicate where to 
throw each type of trash.  

Technology Voice indicator that will greet people, or reward people by saying “thank you” 

which will stimulate good behavior and encourage people to recycle. It can 

also be transformed to be fun such as implementing a game via the use of an 

App 

Maintenance Has to be easy to clean. Material has to be easy to clean and to maintain it. 

Structure Opening should not be too big or too small. Design needs to be efficient to 

attract passers-by. 

Effective 

resources  

Preventing waste of existing resources: Synchronizing system components. 

The Test Group: Individual PDs tested either the Static flowchart model or the 

Dynamic structure model, focusing on a variety of human-usage scenarios. When 

creating the design brief, the model served as a design-thinking framework, forcing the 

PDs to consider a wide range of aspects in the design of a futuristic trash bin concept. 

This focused on the “WHAT”, and explored the product-assembled requirements from 
the checklist. The PDs produced a unique thought process, steering them away from 

dealing first with the “HOW”, and guiding them towards more sustainable concepts. 

Table 5. The Static flowchart being explored simultaneously via several ideality principles. 

Bins to be made from recycled materials and placed around the station 
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Structure No plastic trash bags, instead they will be made of the material they are 
designed to hold. 

Functionality When full, bins themselves are recycled: bin and trash will be compressed to 

create new bins. The concept is based on circular recycling with compressors 
at each station. 

Table 6. Collection output examples, generated via the Dynamic structure being explored 
separately via several ideality principles. 

"WHAT" Flexibility and highly elastic; via the main ideality category of Reducing Costs, 
defense strategy. 

Aim Preventing system damages, Analogue image of Pangolin (a 
structure that can fold into a ball-like construction). 

 
"HOW" The structure of the bin would allow formation re-structure: when containing a 

small amount of trash it will remain small and will increase in size, as it gets 
fuller. The material of the bin allows it to shrink and grow according to content 
size. 

"WHAT" Sound design, via main ideality category of Increasing Benefits, Multi-
functional planning Strategy. 

Aim Resources saving. Used analogue image of talking parrot. 

 
"HOW" The bin will have voice indicator for the user to encourage usage. It will be 

designed in a way that, when used, speech or music to encourage the user 
through praise will be heard.  

"WHAT" functionality reduction, via main ideality category of reducing cost, 
opportunistic strategy. 

Aim Avoid waste of existing resources via symbiosis – reciprocal 
interaction of product and environment. Used analogue image of 
pearl. 

 
"HOW" The oyster’s pearl soft protein materials increase its strength. In a similar way, 

the waste can create the structure of the bin. 

 

2.6 Criteria and measuring process 

The following criteria and measuring were defined with rankings scale between 

standard, advanced, revolutionary and between exist and not exist. 
Table 7. Criteria and measurement. 

Criteria Measure type 

Checklist usability level A measure of the checklist used during the design process. 

Creativity level A measure of high or low level of creativity; high level 
characteristics are demonstrated by motivated innovative patterns, 
thinking with intuition expression, forward invention and relevant 

associative with unusual thinking concept in the solution space. 

Analogies level A measure of the distance and the types of analogies used for idea 
creation. 

Evolution level A measure of the output evolution relative to other outputs proposal 
as 'better than principle'. 
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2.7 Discussion 

Following the test, it was evident that the use of both ‘WIT’ methods forced the test 

groups to focus on the "WHAT" before they focused on the "HOW" and yielded higher 

scores in several measurers compared to the control group. 

Table 8. Comparative analysis of approaches. 

The PDs who utilized traditional methods generated relatively standard concepts. In 

comparison, the PDs that used ‘WIT’ methods did create similar concepts but had 

higher performance creative levels, in particularly the Dynamic structure model that 

increases the PDs’ creativity to revolutionary level. Having the checklist usability 

criteria visible and visual throughout the process guided the test groups in their 

design, whereas the control group relied on memory to retain the parameters for 

more a sustainable output, stemming from the ideality angle performance, and using an 

advanced level of analogies. Combining this with the checklist evaluation led to more 

in-depth thinking within the search scope. The current inclination towards sustainability 

is evident also in traditional tools, however the dynamic tool’s constraints force the user 

not only to adopt sustainable designs, but users are also directed towards evolutionary 

concepts at an advanced level. Additionally, the test group using the ‘WIT’ reported 

that their outputs were unique and unconventional, breaking their routine thinking 

'Fixed design style' A measure of the PDs cognitive obstacles phenomenon existence.  

 Traditional  

methods [3] 

Static flowchart 

model [7] 

Dynamic structure 

model "WIT" 

Primary 

Hypothesis:  

Using the tool promotes broad, in-depth creativity flow 

Secondary 

Hypothesis:  

Maintain and improve 
the creativity flow 

Evolve the creativity 
flow 

Revolutionize the 
creativity flow 

Number of PDs 3  1   1 

Experience 5-12  years 10 years 15 years 

Intellectual effort 

required and time 

invested 

Requires systematic 
thinking capabilities. 
An average of 30 min 

Complex and 
requires systematic 
thinking capabilities. 
Time spent: 2 hours. 

Complex, requiring 
systematic thinking but 
at a faster pace. 
Efficient, time spent: 3 
hours. 

Outcome Listing linear concepts User-created 
Manually sketched 
Flowchart, listing 

possible attributes 
and means of 
implementation 

Automated Design 
brief inspiration board, 
with chart of 

recommended 
attributes, images and 
links to the means of 
implementation. 

Checklist 

Usability level 

Standard Advanced Advanced 

Creativity level Standard Advanced Revolutionary 

Analogies level Not used Standard Advanced 

Evolution level Standard degree Advanced degree Advanced   

'fixed design style' Yes Non-existent Non-existent 
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patterns, allowing them to leverage them for new search space. By contrast, the control 

group’s design fixation was evident in their standard concepts, and the tendency to stay 

within the familiar, comfortable, safe zone. Therefore, the ‘WIT’ activity measured 

performance without the existence of a 'fixed design style'. The tool integrates design 

strategies from nature that are simplified in order to be accessible to PDs. ‘WIT’ 

therefore penetrates deeper into the various disciplines, via a unique thinking angle 

which promotes sustainable pattern outputs. The dynamic tool’s strength lies in creating 

parallel thought processes, while generating other contextual concepts and multiplying 

design possibilities, instead of just predicting solutions [9]. By using the modular 

questions, the designer can focus on the "WHAT" and then on the "HOW" in a linear 

fashion. The test also revealed that the tool requires, on average, four times more time 

than traditional methods, and demands greater intellectual effort than traditional 

methods. Traditional methods focus on preserving existing conditions (“must have” 

requirements are the most common ones) while aspiring to maximal functions. 

However, the ‘WIT’ method instead focuses on the search and identification of search 

components and system optimization for selecting attributes that may be relevant at a 

later stage, and which stem from the revolutionized creativity flow. The tool reinforces 

the role of the PD as an ambassador of social sustainability. 

   

2.8 Summary and Conclusions 

Although both ‘WIT’ and traditional methods engage PDs and encourage thought 

expansion, the constraints of the automated ‘WIT’ method lead to greater performance 

due to repeat integration of analogies that encourage the creativity flow, innovation and 

advanced concepts. The dynamic mode has proven to be more effective and efficient, 

making terminology more accessible, although it is more time consuming. The ‘WIT’, 

as a bio-inspired sustainability tool, aims to bridge the 'fixed design style' gap by 

increasing the scope of ideal concepts generated using ideality principles as problem-

solving strategies, as well as the utilization of multidisciplinary knowledge through 
cross-referencing, including visual search methods. By applying the tool directly, the 

PD moves beyond their normal thinking pattern scope, enabling them to evaluate 

product parameter requirements. Amplifying PDs’ cognitive capacities by bringing 

hidden connections to the surface and turning each attribute into an access point for 

sustainability, this acts as a wide lens for capturing nature-inspired solutions. Despite 

this, the method still requires extensive systematic knowledge and flexible thinking to 

help PDs develop fully suitable designs. 

 

2.9 Suggestions for Continued Research  

Integrate sustainable attributes, categorized as either Engines that drive change or ignite 

evolution or Brakes that maintain the status-quo would help. The resulting tension in 

the design world can then be a source for further exploration 
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