
 

 

  

Technical Case 
Study 
Semantic Engineering: Advanced 

Schema Architecture & GEO for AI-

Era Search 

Kristina Lichtenwald 
SEO STRATEGIST & DATA ENGINEER 
FOCUS: ENTITIY-BASED SEO, JSON-LD AUTOMATION, GENERATIVE 
SEARCH VISIBILITY, DATA-RICH SNIPPETS 



Kristina Lichtenwald https://wkdkristina.github.io/ Page  

The Challenge: 

High-complexity industrial products were often misunderstood by search algorithms, leading to 

poor visibility in AI-generated overviews (SGE) and low-rich snippet coverage in standard SERPs. 

The Objective: 

Implement a robust "Entity-First" schema framework to clarify product relationships and 

maximize brand authority in generative search environments. 

 

The “Zero-Waste” Approach 

Step 1: Entity Mapping: 

Orchestrated a scalable schema deployment via GTM and Python, ensuring that every new SKU 

added to the catalog automatically inherited precise Product and Technical Specification 

schema. 

Step 2: Nested JSON-LD Implementation: 

Restructured "How-To" and "FAQ" sections into semantic clusters, resulting in a 40% increase in 

featured snippet wins for high-intent long-tail keywords. 

Step 3: GEO Signal Strengthening: 

Optimized content for "Citation Mining" by generative AI—ensuring technical specifications 

were formatted in high-confidence tables and lists that AI models prefer for data extraction. 

Performance Metric Pre-Optimization (Basic SEO) Post-Optimization (GEO 
Engineered) 

Rich Result Coverage 15% (Standard snippets) 92% (Price, Availability, 
Ratings) 

AI Overviews (SGE) Minimal Visibility Priority Citation in Technical 
Queries 

Entity Clarity Ambiguous product 
associations 

100% Validated Knowledge 
Graph 

CTR Delta Baseline +28% via Enhanced SERP 
Features 
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Technical Execution 

Automated Deployment 

Orchestrated a scalable schema deployment via GTM and Python, ensuring that every new SKU 

added to the catalog automatically inherited precise Product and Technical Specification 

schema. 

GEO Alignment 

Restructured "How-To" and "FAQ" sections into semantic clusters, resulting in a 40% increase in 

featured snippet wins for high-intent long-tail keywords. 

Validation Governance 

Established a recurring validation pipeline using the Schema Markup Validator to identify and 

resolve "Warning" errors before they impacted visibility. 

 

Results & Business Impact 

Generative Dominance 

Successfully secured brand mentions in AI-generated answers for "Best [Product Category] for 

[Industrial Application]" queries. 

Higher Conversion Quality 

Rich snippets provided users with price and stock data directly in the SERP, leading to higher-

intent clicks and a lower bounce rate. 

Future-Proofing 

Created a "Semantic Foundation" that allows the site to remain competitive as search engines 

move from "Keyword Matching" to "Understanding Intent." 

This and the other case studies represent Technical Proofs of Concept designed to demonstrate 

high-level SEO architecture, Python-driven automation, and advanced data modeling. 

While the brand names and specific datasets are simulated to protect proprietary 

methodologies, each scenario is built on real-world logic, live SERP data, and enterprise-level 

growth frameworks. These case studies serve as a sandbox for testing zero-waste efficiency 

before deployment in live production environments. 

None of the solutions of the case studies are “off the shelf.” They are custom-built to eliminate 

waste and demonstrate some of my knowledge. 
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