
Assessment of SAD's Scientific Merits and Potential to 
Advance Color Science 
The suggested concept of the Smallest Actionable Difference (SAD) possesses significant 
scientific merits and has the potential to substantially advance color science, particularly in 
applied fields like consumer psychology, marketing, and packaging design. 

Scientific Merits 

1. Addresses a Critical Gap in Existing Metrics: The core strength of SAD lies in its 
recognition that JND (Just Noticeable Difference) and JAD (Just Acceptable Difference) 
are insufficient for understanding real-world consumer behavior. 
○ JND's Limitation: JND is purely about human perception under controlled 

conditions and doesn't account for the impact of a difference. 
○ JAD's Limitation: The author rightly points out that JAD studies, while a step closer, 

often rely on conscious evaluations in controlled settings, which don't reflect the 
unconscious, fast-paced decision-making of shoppers. 

2. Rooted in Behavioral Economics: The strong connection to the work of Daniel 
Kahneman and Dan Ariely (System 1 and System 2 thinking, predictably irrational 
behavior) provides a robust theoretical framework for SAD. This emphasizes that 
consumer decisions are often driven by unconscious biases and heuristics, rather than 
purely rational deliberation. This is a crucial differentiator from traditional 
psychophysical studies. 

3. Focus on Consequential Outcomes: SAD shifts the focus from mere perception or 
stated acceptability to actual behavioral consequences (e.g., influencing sales, brand 
perception, consumer confusion). This is highly valuable for industries where color plays 
a critical role in product differentiation and consumer choice. 

4. Emphasizes Real-World Context: The text correctly highlights the limitations of lab-
based studies for SAD and advocates for observational studies in real shopping 
environments (SAD-IRL). This ecological validity is crucial for generating actionable 
insights. Factors like varying lighting, cluttered backgrounds, non-flat surfaces, and 
limited fixation time in a supermarket are all valid considerations that traditional color 
science often overlooks. 

5. Relevance to Legal and Commercial Disputes: The Mondelez vs. Aldi lawsuit is an 
excellent real-world example that underscores the practical importance of SAD. It 
demonstrates that perceived similarity, even with significant color differences, can lead 
to consumer confusion and economic impact, something JND or JAD alone cannot fully 
explain. 

6. Acknowledges Unconscious Processing: The recognition that color influences buying 
decisions at an unconscious level (System 1 thinking) is a significant departure from 



traditional color research paradigms that primarily rely on conscious responses. This 
aligns with modern cognitive science and neuroscience. 

Potential to Advance Color Science 

1. Development of New Methodologies: To measure SAD effectively, researchers would 
need to develop innovative methodologies, particularly in observational studies and 
implicit measurement techniques. This could involve: 
○ Eye-tracking in retail environments. 
○ Analysis of purchase data in response to controlled color variations. 
○ Neuroscience techniques (e.g., fMRI, EEG) to study unconscious responses to color 

differences, though these would be challenging in a real-world setting. 
○ Sophisticated experimental designs that minimize participant awareness of the color 

variable. 
2. Refinement of Color Tolerance Standards: If SAD studies reveal that consumers are 

more tolerant to color differences in real-world scenarios than current JND/JAD-based 
standards suggest (as hinted by the Mondelez vs. Aldi case), it could lead to more 
realistic and economically viable print tolerances. This could reduce waste in 
materials and time for printing companies without negatively impacting consumer 
perception or sales. 

3. Enhanced Brand Management and Marketing Strategies: Understanding SAD would 
empower brands to make more informed decisions about color reproduction across 
various touchpoints. It would help them define truly critical color parameters and 
allocate resources effectively, focusing on differences that genuinely impact consumer 
behavior. 

4. Integration with Other Disciplines: Research into SAD would naturally foster 
interdisciplinary collaboration between color science, behavioral economics, cognitive 
psychology, marketing, and even legal studies. This cross-pollination of ideas and 
methodologies would enrich all involved fields. 

5. More Holistic Understanding of Color Quality: As suggested by the Gemini report 
quoted in the text, SAD aligns with the need for "adaptive, context-aware metrics that 
integrate spatial, temporal, and semantic information to better predict human 
acceptability." SAD contributes to a more holistic understanding of how color functions 
in complex, dynamic environments. 

Challenges 

While promising, researching SAD will face challenges: 

● Methodological Complexity: Designing and executing studies that observe 
unconscious behavior in uncontrolled environments is inherently difficult. Ethical 
considerations regarding participant consent and data privacy will also be paramount. 



● Defining "Actionable": Quantifying "actionable" (e.g., a lost sale) and attributing it 
solely to a color difference will require careful control of confounding variables. 

● Variability: SAD is likely to be highly context-dependent (product type, brand equity, 
retail environment, consumer demographics), making it difficult to establish universal 
values. This implies that SAD research might lead to more context-specific guidelines 
rather than broad rules. 

In conclusion, the concept of the Smallest Actionable Difference (SAD) is a scientifically 
sound and critically important contribution to color science. By bridging the gap between 
traditional psychophysical measurements and the complexities of human behavior in real-
world contexts, SAD has the potential to unlock new insights, refine industry standards, and 
significantly impact commercial practices related to color. The author's call for more research 
in this area is well-justified and highlights a fertile ground for future scientific inquiry. 


