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Abstract 

Structured data markup, particularly JSON-LD implementations of the Schema.org vocabulary, has become a critical factor in 

how search engines interpret, classify, and surface web content. Despite growing recognition of schema markup's role in search 

engine optimization (SEO), there has been limited empirical investigation into its adoption within specific professional service 

verticals. This study presents a systematic analysis of schema markup implementation across 500 personal injury (PI) law firm 

websites operating in the United States. Through automated crawling and programmatic code inspection, we examine the 

prevalence of key schema types, including LegalService, Attorney, Organization, FAQPage, BreadcrumbList, and WebPage, and 

assess the completeness, accuracy, and semantic richness of deployed structured data. Our findings reveal significant gaps: 67.6% 

of sampled firms implement some form of JSON-LD markup, yet only 40.0% deploy the LegalService schema type specifically 

designed for legal service providers. The mean Schema Completeness Index (SCI) across sites with structured data was 11.8 out 

of a possible 25. Entity disambiguation remains the weakest dimension: only 84.0% of sites with schema include @id properties 

and 81.4% include sameAs references. These findings have implications for legal services discoverability in both traditional 

search engine results pages (SERPs) and emerging AI-mediated answer engines. We propose a Structured Data Maturity Model 

for legal service websites and outline directions for future research. 
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1. Introduction 

The digital landscape for legal services has undergone a 

fundamental transformation over the past decade. Personal in-

jury (PI) law firms, which once relied primarily on television 

advertising, referral networks, and print media, now compete 

in an increasingly complex digital ecosystem where organic 

search visibility directly influences client acquisition. Google 

processes an estimated 8.5 billion searches per day, and a sub-

stantial proportion of individuals seeking legal representation 

for personal injury matters begin their search online [5, 6]. The 

ability of a law firm's website to appear prominently in search 

engine results pages (SERPs) has become a primary competi-

tive differentiator. 
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Search engines have evolved significantly beyond key-

word-matching algorithms. Google's adoption of knowledge 

graph technology [17], the BERT language model [7], and 

more recently AI Overviews powered by large language 

models [1, 13, 15, 16], reflects a broader shift toward seman-

tic understanding of web content. In this context, structured 

data markup, particularly JSON-LD implementations of the 

Schema.org vocabulary, serves as a machine-readable layer 

that helps search engines understand the meaning, relation-

ships, and attributes of entities described on web pages [8, 

10]. 

This paper presents a systematic empirical analysis of 

schema markup adoption across 500 personal injury law firm 

websites in the United States. Our objectives are threefold: (1) 

to establish a baseline measure of structured data adoption in 

the PI legal services vertical; (2) to identify common imple-

mentation patterns, errors, and omissions; and (3) to propose 

a Structured Data Maturity Model that can guide future re-

search and practitioner efforts. 

2. Literature Review 

2.1. Structured Data and the Semantic Web 

The concept of structured data on the web has its roots in 

Berners-Lee, Hendler, and Lassila's [3] vision of the Semantic 

Web. Schema.org, launched in 2011 as a collaborative initia-

tive between Google, Microsoft, Yahoo, and Yandex, provided 

a standardized vocabulary for marking up web content with 

machine-readable metadata [4, 10, 12, 14]. JSON-LD (JavaS-

cript Object Notation for Linked Data), now Google's pre-

ferred format for structured data, simplified implementation 

by decoupling structured data from HTML markup. 

2.2. Semantic SEO and Topical Authority 

Semantic SEO, as conceptualized by practitioners such as 

Gübür [11] extends traditional search engine optimization be-

yond keyword targeting toward entity-based optimization, 

topical authority construction, and contextual relevance sig-

naling. Barnard [2] has similarly argued that establishing a 

clear, unambiguous digital identity through structured data is 

essential for entities seeking visibility in Google's Knowledge 

Graph [9]. In the context of personal injury law, where queries 

are characterized by high commercial intent and geographic 

specificity, the ability to provide comprehensive, well-struc-

tured information about specific practice areas directly influ-

ences ranking capacity. 

3. Methodology 

3.1. Sample Selection 

Our sample comprises 500 personal injury law firm web-

sites drawn from Google Search results for 20 high-volume 

PI-related queries across major metropolitan areas in the 

United States. URLs were collected via a commercial Google 

SERP API and deduplicated by root domain. Non-law-firm 

domains (directories, aggregators, social media) were filtered 

using domain-pattern and content heuristics. 

3.2. Data Collection 

Data collection was automated using a custom Python pipe-

line. For each website, we: (a) crawled the homepage and up 

to 20 internal pages matching practice-area, attorney, FAQ, 

and contact page URL patterns; (b) extracted all JSON-LD 

script blocks; (c) parsed and validated extracted JSON-LD 

against Schema.org specifications; and (d) scored each imple-

mentation using the Schema Completeness Index (described 

in 3.3). 

3.3. Schema Completeness Index (SCI) 

We developed a Schema Completeness Index to quantify 

structured data implementation quality. The SCI evaluates five 

dimensions, each scored 0–5: (1) Schema Type Coverage, (2) 

Property Completeness, (3) Entity Disambiguation, (4) Hier-

archical Nesting, and (5) Validation Status. Maximum SCI is 

25. 

4. Findings 

4.1. Overall Schema Adoption Rates 

Of the 500 websites analyzed, 338 (67.6%) deployed at 

least one form of JSON-LD structured data. Organization 

schema was the most commonly deployed type, present on 

172 sites (34.4%). LocalBusiness schema was found on 45 

sites (9.0%). Only 200 sites (40.0%) deployed the Le-

galService schema type specifically recommended by 

Schema.org for legal service providers. 
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Table 1. Schema Type Adoption Rates Across 500 PI Law Firm Websites. 

Schema Type Sites (n) Adoption (%) Avg Property Completeness (%) 

Organization 172 34.4% 39.9% 

LocalBusiness 45 9.0% 57.8% 

WebPage 79 15.8% 41.0% 

BreadcrumbList 38 7.6% 100.0% 

FAQPage 128 25.6% 29.5% 

Person/Attorney 206 41.2% 33.1% 

LegalService 200 40.0% 47.9% 

Review/AggregateRating 151 30.2% — 

HowTo 1 0.2% — 

Article/BlogPosting 61 12.2% 76.4% 

 
Figure 1. Schema type adoption rates across sampled PI law firm websites. 

4.2. Schema Implementation Quality 

The mean SCI across sites with structured data was 11.8 out 

of 25 (SD = 2.6). The median was 12.0 and scores ranged from 

3 to 20. Entity disambiguation emerged as the weakest dimen-

sion: only 84.0% of sites with schema included @id properties 

and 81.4% included sameAs references. 
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Figure 2. Mean SCI scores by dimension for sites with schema. 

4.3. Common Implementation Errors 

Validation testing revealed that 263 of 338 sites with schema (77.8%) contained at least one validation error. The most frequent 

errors were: missing required properties, unstructured address fields, and missing image/logo properties. 

4.4. Firm Size and Schema Sophistication 

Table 2. Schema Completeness Index by Firm Size. 

Firm Size n Mean SCI SD With Schema (%) 

Solo/Small (1-3 attorneys) 143 10.6 3.4 79.7% 

Mid-size (4-20 attorneys) 58 10.8 4.2 77.6% 

Large (21+ attorneys) 52 11.3 3.7 82.7% 

Table 3. Structured Data Maturity Model, Distribution Across Sample. 

Level Description Sites (n) Percentage 

Level 0 No Implementation 0 0.0% 

Level 1 Basic Identity 150 30.0% 

Level 2 Service Declaration 152 30.4% 

Level 3 Entity Network 191 38.2% 

Level 4 Semantic Authority 7 1.4% 

Level 5 Full Semantic Integration 0 0.0% 
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Figure 3. SCI scores by firm size category. 

4.5. Schema Type Selection: Specific vs Generic 

A central question in this study concerns whether PI law 

firms adopt the semantically precise LegalService schema 

type (along with related types such as Attorney and LawFirm) 

or rely on more generic business type schemas like Organiza-

tion, LocalBusiness, and ProfessionalService. Our analysis re-

veals that only 293 of 500 sites (58.6%) employ at least one 

legal-specific schema type. In contrast, 84 sites (16.8%) rely 

exclusively on generic business type schemas, leaving 123 

sites with no business type schema at all. This finding indi-

cates that the vast majority of PI law firms are not signaling 

their legal practice classification to search engines through the 

most appropriate vocabulary, missing an opportunity for entity 

disambiguation in legal services verticals. 

Table 4. Most Common Business Type Schema Combinations Used by PI Law Firms. 

Schema Type Combination Sites (n) 

LegalService, Organization 137 

LegalService 105 

Organization 63 

Attorney, LegalService, Organization 12 

Attorney 11 

LocalBusiness 10 

LegalService, LocalBusiness, Organization 9 

LocalBusiness, Organization 8 
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4.6. Property Coverage Within Business Type 

Schemas 

Beyond schema type selection, the depth of property 

population reveals how completely each business is de-

scribed to search engines. We examined property coverage 

across the most common business type schemas used by PI 

law firms. 

Table 5. Property Coverage Across Business Type Schemas (% of sites using each type). 

Property Org (%) LocalBiz (%) LegalSrv (%) 

name 98.8% 100.0% 100.0% 

url 97.5% 97.1% 83.8% 

logo 91.3% 42.9% 43.8% 

image 59.5% 80.0% 90.4% 

description 20.2% 51.4% 58.1% 

telephone 12.0% 88.6% 69.9% 

email 5.0% 31.4% 20.2% 

address 12.8% 100.0% 93.8% 

sameAs 69.8% 60.0% 52.6% 

areaServed 3.7% 22.9% 32.4% 

@id 86.8% 31.4% 51.5% 

geo 0.8% 62.9% 43.8% 

priceRange 1.2% 65.7% 51.5% 

openingHoursSpecification 2.9% 28.6% 22.8% 

 

4.7. @graph Usage and Nesting Quality 

The @graph construct in JSON-LD allows multiple related 

entities to be combined into a single, semantically connected 

structure. Proper use of @graph (or hierarchical nesting) ena-

bles search engines to understand entity relationships, such as 

the connection between an Organization and its constituent 

Attorneys. Our analysis found that 321 sites (78.7% of those 

with any schema) employ the @graph wrapper to combine 

schema markup. Conversely, 3 sites (0.7%) deploy multiple 

top-level schema blocks that remain flat and disconnected, 

with no nesting or @graph relationships to signal entity asso-

ciations to search engines. This fragmentation limits the se-

mantic value of structured data, as search engines must infer 

relationships that could be made explicit. 

4.8. @id Coverage on Key Schema Types 

The @id property serves as a unique identifier that enables 

cross-referencing between schema entities, both within a sin-

gle document and across the broader web. Without @id values, 

search engines cannot reliably link related entities or build co-

herent knowledge graph representations. We examined @id 

coverage across key schema types deployed by PI law firms. 

Table 6. @id Property Coverage by Schema Type. 

Schema Type Sites Using Type With @id Coverage (%) 

WebSite 336 314 93.5% 

WebPage 305 292 95.7% 

BreadcrumbList 284 267 94.0% 

http://www.sciencepg.com/journal/ijls


International Journal of Law and Society http://www.sciencepg.com/journal/ijls 

 

367 

Schema Type Sites Using Type With @id Coverage (%) 

LegalService 272 140 51.5% 

Organization 242 210 86.8% 

Person 148 124 83.8% 

Attorney 39 13 33.3% 

LocalBusiness 35 11 31.4% 

ProfessionalService 4 3 75.0% 

LawFirm 1 1 100.0% 

 

4.9. Person Schema for Attorney 

Representation 

The Person schema type (along with the more specific At-

torney type) provides a machine-readable mechanism for rep-

resenting individual attorneys, their credentials, areas of ex-

pertise, and organizational affiliations. Our analysis shows 

that only 167 sites (33.4%) implement Person schema for at-

torney representation. Across these sites, we identified 2480 

individual Person entities, averaging 14.9 per site. Of these, 

only 805 entities include the worksFor property linking the at-

torney to their law firm — the most basic form of entity rela-

tionship modeling. This pattern suggests that even firms em-

ploying Person schema rarely use it to construct meaningful 

entity networks. 

Table 7. Property Coverage Within Person/Attorney Schema Entities. 

Person Property Coverage (%) 

name 99.4% 

image 92.5% 

url 78.1% 

@id 45.7% 

sameAs 43.0% 

telephone 41.3% 

worksFor 32.5% 

description 27.8% 

alumniOf 19.8% 

jobTitle 17.5% 

knowsAbout 11.0% 

award 7.5% 

 

5. Discussion 

5.1. The Schema Adoption Gap 

Our findings reveal a significant structured data adoption gap 

in the PI legal services sector. While 67.6% of firms deploy 

some JSON-LD, the adoption of semantically rich, industry-

specific schema types remains strikingly low. The 40.0% adop-

tion rate for LegalService schema suggests that the vast major-

ity of PI law firms are missing an opportunity to explicitly de-

clare their practice areas, jurisdictions, and service attributes in 

a machine-readable format. 
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5.2. Proposed Structured Data Maturity Model 

 
Figure 4. Structured Data Maturity Level distribution. 

6. Implications 

These findings offer actionable guidance for PI law firms 

and their digital marketing teams. First, firms should move be-

yond basic Organization schema toward LegalService and At-

torney-specific implementations. Second, entity disambigua-

tion through @id and sameAs properties should be treated as 

a priority, particularly as AI-driven search systems increas-

ingly depend on entity resolution. Third, schema implementa-

tion should be approached as a site-wide strategy rather than 

a homepage-only effort. 

7. Limitations and Future Research 

This study has several limitations. Our sample of 500 web-

sites, while substantial, was drawn from search results and may 

introduce selection bias toward firms with existing digital pres-

ence. Attorney count estimation relied on heuristics and may be 

inaccurate for some firms. We did not measure the causal rela-

tionship between schema implementation and organic search 

rankings. Future research should include longitudinal tracking 

of schema adoption and ranking changes, experimental meas-

urement of LegalService schema impact on SERP features, and 

comparative analysis across legal service verticals. 

8. Conclusion 

This study provides the first systematic analysis of struc-

tured data adoption among personal injury law firm websites 

in North America. Analyzing 500 websites, we find that while 

67.6% deploy some JSON-LD markup, only 40.0% use Le-

galService schema and fewer than 81.4% implement entity 

disambiguation via sameAs properties. The mean SCI of 

11.8/25 indicates predominantly superficial implementations. 

The Structured Data Maturity Model proposed herein offers a 

framework for benchmarking and improving structured data 

strategy. As search engines and AI systems increasingly rely 

on structured data for entity understanding, the competitive 

implications of this adoption gap will intensify. 

Abbreviations 

AI Artificial Intelligence 

API Application Programming Interface 

BERT Bidirectional Encoder Representations from 

Transformers 

DOI Digital Object Identifier 

E-E-A-T Experience, Expertise, Authoritativeness, 

Trustworthiness 

FAQ Frequently Asked Questions 

HTML HyperText Markup Language 

JSON-LD JavaScript Object Notation for Linked Data 

LLM Large Language Model 

ORCID Open Researcher and Contributor ID 

PI Personal Injury 

SCI Schema Completeness Index 

SEO Search Engine Optimization 

SERP Search Engine Results Page 

URL Uniform Resource Locator 
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