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EXECUTIVE SUMMARY 

The adoption of knowledge graph has been steadily rising across several information-intensive industry sectors including those in life sciences, 
financial services, health care and manufacturing.  This sign of maturity is one of the conclusions from the 2nd Annual Knowledge Graph 
Benchmarking Study – conducted jointly by the Enterprise Knowledge Graph Foundation (EKGF) and the Knowledge Graph Conference (KGC).   

But growth and progress are not the only plot of the story.  In the face of continuing maturity - two issues remain as fundamental challenges.  
The first is a skill set gap that inhibits the capacity of organizations to operationalize their initiatives.  The second is internal resistance and 
the challenge of convincing senior stakeholders to adopt knowledge technologies.  Companies report they are still swimming upstream against 
the current due to the lack of internal support from executive stakeholders.  

Most of the respondents to the study are still in the experimental stage of their journey.  Some are initiating pilots and POCs to demonstrate 
value while others are moving last year’s experiments out of the innovation lab and into production.  We are excited to note that a healthy 
percentage of participants are now at the point where they are extending activities across multiple use cases.  In terms of organizational 
structure, most firms are managing their knowledge graph initiatives with a small set of specialists often embedded in technology or in the 
Office of Data Management.  We do observe that organizations running advanced knowledge graph initiatives uniformly lean heavily toward 
sponsorship by executive management.   

The goal of most of these initiatives is to enhance capability.  Across the board, the goals of adopting semantic standards and knowledge 
technologies are to enhance data discovery, explore ‘what if’ questions and give analytical flexibility to users.  And while enhancing capability 
is the prime motivation, the initial use cases relate more to activities associated with getting the data house in order in the form of data 
integration, aggregation across diverse sources and enforcing data quality rules. 

The bottom line tells a story of progress and an industry at a pivot point.  ‘Information literacy’ among senior stakeholders remains an issue 
but the industry is continuing to mature.  One participant put it succinctly – “we have a plan per our product roadmap to leverage knowledge 
graphs in innovative ways.” This represents a strategic commitment and recognition of the knowledge graph as a core service for the 
enterprise.  
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BUSINESS SYNOPSIS 

The Knowledge Graph Industry Benchmarking Survey was 
conducted in 2022 as a joint project by the Knowledge Graph 
Conference (KGC) and the Enterprise Knowledge Graph 
Foundation (EKGF).  This is the second study. The first was 
conducted in 2021. The objective of the study was to capture 
baseline statistics on the size, nature and direction of data 
management using semantic standards (i.e., the capabilities that 
result in a knowledge graph).    

The profile of the companies (regardless of size and industry 
sector) was similar.  Almost all have complex and interconnected 
environments.  Most are looking to find hidden connections 
between entities, address the challenges of data silos, integrate 
data across linked processes and gain efficiencies across their 
chain of supply.      

The adoption of knowledge graph is in its formative stage.  
Adoption has been rising across information-intensive industry 
sectors such as life sciences, financial services, manufacturing 
conglomerates, technology companies, governments, and 
professional services.  We collected data from over 150 
companies representing organizations from across the 
classification spectrum.  There was an equal mix of participants 
spanning from very large (diversified) entities to those under 100 
employees.   

Most participants should be considered as early adopters of 
knowledge graph technology.  Many are still doing proofs-of-
concept to demonstrate capability – but they are all focused on turning data from “a problem to be managed” into data “as a resource to exploit.” 
We have seen progress over the past year.  Companies are continuing to mature at a healthy pace.  Proof of Concepts (POCs) are becoming 
operational.  Pilots are being extended.  And a growing number have made knowledge graph the foundation of their data management operations.  
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PARTICIPANT PROFILE 

Most of the participants in this year’s study could be 
characterized as “engaged practitioners” who are already 
familiar with knowledge graph technology.  The majority work 
directly with the data - primarily in modeling, precision of 
meaning and mapping.  Mapping of data from one repository 
to another and dealing with the nuances of proprietary 
schemas is still an important data pipeline management 
requirement.    

The number of participants that were part of technology 
departments declined over the past year.  This is a recognition 
of the complementary roles between “technology” (acquire, 
store, distribute) and “data” (precision and contextual 
meaning).  We see this as progress for the industry.   

The share of respondents that are aligned with revenue 
objectives continues to rise across most industry sectors.  This 
mirrors the rationale for the investment in knowledge graph as 
companies seek to digitize their internal knowledge and 
document business rules as well as uncover hidden insights and 
connections in data.   

We see this as a step forward for “information literacy” as 
business units are beginning to recognize the causes and 
liabilities of data that is both out of synch with meaning and 
structured in rigid environments that inhibit the flexibility in its 
use. 

One additional note of promise is the elevation in the level of 
participant responding to the study.  We see more senior level respondents including CEOs, chief scientists, lead ontologists, knowledge engineers 
and enterprise architects.  This is critical because leadership is essential to facilitate adoption of knowledge graph across organizational boundaries 
and in competition with scarce resources.  
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ORGANIZATIONAL STRUCTURES 

Ensuring that the organization supporting the knowledge graph 
is appropriately positioned within the company is an essential 
ingredient to success of these initiatives.  It is important 
because this is about getting a diverse set of stakeholders to 
both collaborate and to adopt alternative approaches to the 
goal of data management.   

One of the core challenges is bureaucracy.  It is necessary but 
can also be debilitating.  One thing we know for certain is that 
it is hard to synchronize strategy across operational boundaries.  
Even when users are excited, it is often hard to get the 
knowledge graph on the roadmap.  This is particularly true in 
circumstances where staff are freely (and frequently) moved 
around the organization.  

Most organizations in our study are managing the knowledge 
graph with a small set of specialists.  These can be viewed as 
“heroes” who understand the nuances of semantic architecture 
and are performing all the tasks associated with onboarding, 
modeling, mapping, architectural engineering, and delivery.   

A well-staffed team normally consists of between 5 and 15 
depending on the skills of the people.  There is a requirement 
for an experienced architect to design the approach and lead 
the team.  Ontologists are required for content engineering and 
mapping.  Knowledge engineers are needed to model concepts 
and manage the data pipeline.  And the organization needs a 
project manager to advocate for the team and the development 
process. 

We observe a noticeable split between those that are still experimenting with knowledge graph (small teams) and those that have made the 
commitment to adopt knowledge graph to support mission-critical applications (centers of excellence).  
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KNOWLEDGE GRAPH SPONSORS 

Leadership and executive ‘air cover’ are essential for the 
knowledge graph to operate on an enterprise level.  Without a 
champion with organizational influence acting as advocate, the 
knowledge graph will live in jeopardy.  Many of the existing 
initiatives for this study live inside of innovation groups and may 
struggle to become operational.  And running the knowledge 
graph in production is essential. 
 
Starting a knowledge graph initiative as an innovation project 
can be both wise and useful.  It can give the organization time to 
build some of the foundational components that are needed to 
deliver for more urgent use cases.  We view pilot projects and 
POCs as evidence of capability and consider them as ‘table 
stakes’ for internal marketing.  There is no getting around the 
mandate to initially deliver something very practical.  If you 
can’t, there is often no runway for extension. The primary 
sponsors of the initiatives represented in this study are from 
research and development, innovation groups and technology.  
For some of these entities, knowledge graph has not yet 
penetrated the cognitive screen necessary to overcome 
organizational inertia and capture the attention of business 
stakeholders.  
 
Not surprisingly, organizations that are running advanced 
knowledge graph initiatives – those that are both extensible and 
facilitating enterprise use cases – lean heavily toward sponsorship by executive management.  This is reason why the objective of ‘information 
literacy’ is so important.  If executive management makes knowledge graph and the adoption of semantic standards a priority, the rest of the 
organization is likely to follow. 
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MATURITY, DRIVERS,  
USE CASES, AND INHIBITORS  
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KNOWLEDGE GRAPH MATURITY 

We measure maturity based on a capability model designed to 
document best practice.  It covers standard evaluation criteria 
required for the design, implementation, and maintenance of an 
enterprise knowledge graph.  Advancing through the levels of maturity 
requires leadership, commitment, and resources.  The model (see page 
11) is structured around four pillars:  

1. Business – covering the mechanisms necessary to align business 
goals with knowledge graph objectives emphasizing use case 
prioritization, resource availability and maturity of business 
capabilities.  

2. Data – covers operating models, policies and data architectures 
needed to execute the strategy.  Emphasis is on the establishment 
of unique identification and unambiguous shared meaning.  

3. Technology – covering capabilities related to managing the 
knowledge graph as the authoritative source for data including 
physical infrastructure, pipeline management and data 
integration. 

4. Organization – examines the requirements for facilitating and 
governing change in complex organizational environments.  

Most respondents (sandbox and prototype levels) are still 
implementing the foundational components needed for a minimum 
viable product including adopting the principles of data hygiene and defining the “isolated ontologies” required for specific use cases.  Technology strategy is 
focused on experimentation and ETL processes are predominantly manual.  This is the area of POCs and pilot initiatives. 

The “extensible level” is the domain of parallel knowledge graph activities.  This emphasizes reusable architecture based on expanded design principles.  
Organizations that have reached this level of maturity are defining their approaches to resolve identity and meaning.  The knowledge graph is becoming the central 
point for integration across related use cases.   Use cases are being extended incrementally with increasingly lower marginal costs. 

 Entities that have reached the “enterprise level” are building scalable and resilient platforms for business-critical applications.  We expect to see inventories 
embedded into the graph and linked to governance.  The “enterprise knowledge graph” is becoming the authoritative source for data.  This represents a strategic 
commitment and recognition of the KG as a core service for the enterprise.  
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KNOWLEDGE GRAPH PROGRESS 

We are encouraged to see that organizations are moving their knowledge graph initiatives forward.  
Almost every respondent report progress.  POCs are being initiated.  Experiments are moving out of 
the innovation lab and running in production.  Use case relationships are being modeled with the 
notion of capturing shared data relationships.  Data is being expressed and onboarded as formal 
ontologies. Adoption is maturing and there is a projection of optimism among participants. 

The companies that participated in our study represent information-intensive industry sectors where 
precision and nuance matter.  36% of these participants report to be in the ‘experimental” phase where 
they are initiating a POC to demonstrate value to executive stakeholders.  These entities are competing 
for mindshare.  They are seeking evidence on the value of data connectivity.  They are searching for 
acknowledgement by executives that the knowledge graph is transformational and therefore demands 
greater investment. 

We note that well over half of the participants have found their way over the ‘semantic hump’ of 
awareness, buy-in and cognition.  They are operationalizing their pilot projects as well as extending 
their ontology engineering efforts to cover additional use cases.  This group of adopters are beginning 
to demonstrate the efficiency benefits associated with reusable data architecture.  Those at the top 
tier of the progress chart are starting to adopt a ‘data centric’ (more strategic) mindset.   

The comments provided by many participants do reveal some progress inhibitors.  Companies are still 
swimming upstream due to the “lack of internal support” from executive management … competition 
for scarce “funding and resources” … skill set gaps and the “lack of experienced talent” … more “fluency 
in domain ontologies” … and enhanced “evidence of value” from successful implementation.   

The knowledge graph industry is standing at somewhat of a pivot point.  There is progress.  Vendors 
can help by continuing to deliver a “better tool ecosystem” and more efficient ways to “extract 
knowledge to feed the graph.”  One participant put it succinctly – “we have a plan per our product 
roadmap to leverage knowledge graphs in innovative ways.”   
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PROGRESS: IN THEIR OWN WORDS 

Participant excerpts on requirements for moving their knowledge graph initiatives forward… 
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Weighted Average Scoring 
We asked respondents to rank many of the questions in the following segments based on 
importance.   

We used a basic weighting process (three points for critical, two points for very important, one 
point for somewhat important and zero points for not important) to arrive at a “weighted 
average” score.  The weighted average score is expressed as a number in parentheses on the 
following graphs. The higher the number, the more important the category. 

The weighted average has been applied to questions relating to adoption drivers, use cases, 
inhibitors to adoption, industry priorities and future priorities. 
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ADOPTION DRIVERS 

The answer to the core question of why firms are deploying 
semantic standards and building knowledge graphs can be 
organized into three categories.  The primary reason is for 
better insight and enhanced analytics.  Organizations are 
seeking views into data that aren’t evident at the surface.  They 
want visibility into data connections.   

The goal is “better business decision making” … “access to 
knowledge based on data relationships that are difficult to 
gather from relational systems” … and “the ability to formulate 
business questions and get business answers in return.”  
Providing users with flexible analysis and tools to ask ‘what if’ 
questions is the prime motivation for knowledge graph 
adoption. 

The implementation of a control environment to facilitate 
integration, track the flow of data, enhance quality assurance, 
and simplify governance is category number two.  Almost every 
respondent cited the ability to “harmonize data for integration 
across repositories and silos” as an essential reason for 
adoption.  The clear goal is to ensure a unified view of data 
because data with different structures, definitions and 
contextual meanings makes integration difficult.  This is 
particularly true for firms that have dozens of systems of record all serving various operational processes and independent lines of business.   

Cost containment is not the principal driver of knowledge graph technology.  It is (however) a residual benefit enabling users to “offload repetitive 
tasks that require specific expertise” … “to replace legacy or complex processing pipelines” … “to achieve greater workflow efficiencies” … and to 
“reduce the total cost of ownership across the technology estate.”  

The composite case recognizes that the liabilities associated with technology fragmentation are significant.  The inability to automate processes, 
explore ‘what if’ questions, aggregate data with confidence, secure sensitive data, respond to client needs and turn analytical ideas into action add 
up to competitive disadvantage in our complex and interdependent business environment. 
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DRIVERS IN THEIR OWN WORDS 

Participant excerpts on the reasons for deploying semantic standards and building knowledge graphs… 
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KNOWLEDGE GRAPH USE CASES 

The use cases for knowledge graph can 
be broadly organized into these five 
major categories. Firms are taking 
advantage of semantic standards to 
both resolve entities and harmonize 
meaning. This is an essential part of 
their goal of data integration and 
mapping objectives. These are 
prerequisite activities for almost every 
“enhanced capability” use case from 
relationship analysis to aggregation for 
reporting.  
 
Somewhere around 70% of cited use 
cases relate to this fundamental goal of 
data integration. When you unravel the 
specifics, the integration objective 
encompasses the construction of asset 
inventories for operational resilience 
and data quality analysis to identity 
criticality and manage KPIs across the 
data supply chain. We also find many 
using the capabilities for enterprise 
search to both build data catalogues 
and find hidden connections between 
entities. 
 
Beyond these core initiatives of find, 
evaluate and harmonize, a growing percentage of firms are using semantic standards to turn ideas into action. These are more advanced decision-
support types of use cases designed to perform scenario-based analysis, enhance visualization of data from multiple perspectives and traverse 
connections to unravel the intersection of clients, products and transactions. 
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USE CASES IN THEIR OWN WORDS 

We asked participants to describe their own use case scenarios. These are excerpts of the responses.  
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VALUE SUMMARY 

We organized the value side of the knowledge graph equation into the three “Cs” of cost, capability, and control. These are standard KPIs that 
resonate with top executives (who think about growth and velocity), with technology executives (who think about resilience and scalability), with 
business executives (who think about use cases and time to market) and with regulatory executives (who think about transparency and traceability). 
The chart below is a further classification of responses on why firms are adopting semantic standards. 
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INHIBITORS TO ADOPTION 

For the second year in a row, skill set 
gaps top the list.  These are the people 
that design the approach, build the use 
case trees, engineer the content, 
coordinate with DBAs, understand the 
data, manage the pipelines, and do the 
mapping.  It is a significant gap that 
inhibits the capacity of the 
organization to operationalize their 
knowledge initiatives.  The number of 
people citing skills as the critical 
challenge more than doubled over last 
year. 
 
Close behind skill sets are the 
challenges of overcoming 
organizational inertia.  This means 
swimming upstream against layers of 
bureaucracy and dealing with both the 
hubris of systems owners and fear of 
rocking the boat.  Overcoming inertia is 
the biggest part of the “cost equation.”  
This is the domain of leadership and 
why it is so important to embrace the 
cause of information literacy. 
 
The other inhibitors are less critical.  
There is a need for best practice. Vendor tools must continue to improve.  There is a need for governance (governance in a semantic environment is 
different from traditional data governance).  But the real obstacles are cultural resistance to change and talent.  
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INHIBITORS – IN THEIR OWN WORDS 

We asked participants to identify their own inhibitors to adoption. These are excerpts of the responses.  
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AWARENESS AND TIMEFRAMES 

 

 

Level of Awareness Among Key Stakeholders 
 

 
 
 
 

Timeframe for Next Stage of Maturity 

• Most respondents are planning next stage extensions 
to their knowledge graph initiatives (many said 
‘immediately’ and ‘ASAP’) 

• Moving activity to the next stage requires resources 
and commitment (and an internal client) 

• Many internal clients view the capabilities of knowledge graph 
as ‘game changers’ after exposure 

• Demystifying knowledge graph and presenting the 
value proposition remains a hurdle to address 

• Practitioners should consider spending less time 
talking about how it works and more time talking 
about why this is smart policy for the organization 

• Those that indicated “complete” levels of knowledge  
and awareness were all vendors 
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INDUSTRY CAPABILITES 
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INDUSTRY PRIORITIES 

Use cases and ROI research top the list of priorities for those on the front lines of knowledge graph adoption. This is because knowledge graph is not 
well understood by executive stakeholders. This is also why respondents rank education (at both the executive and practitioner levels) as a high 
priority. 
 
The correlation is clear as enhancing skill sets and overcoming organizational inertial were the number one and number two inhibitors to adoption. 
After that, the call is for standards interoperability. Users are frustrated at the reliance on proprietary approaches and with the ‘holy wars’ between 
labeled property and RDF graphs. We also see a fair amount of interest in engineering best practices, easier to use tools and guidance on 
implementation. 
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VENDOR ENHANCEMENTS 

The message for vendors is about ease of adoption. Support for ontology development (particularly at the foundational level) mapping  
and better tools for data visualization are all at the top of the wish list from vendors. 
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VENDOR PLATFORMS 

We asked the respondents which knowledge graph vendors they were testing or using.  
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FUTURE PRIORITIES 

For the future, respondents are seeking reusable components, better search capabilities, better interfaces, more value from inference  
and enhanced analytical capabilities. We again note the importance of (and interest in) shared ontologies. We know from our ongoing  
interactions that the long tail of investment necessary to get the foundation correct is still an inhibitor to adoption. 
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KEY TAKEAWAYS 

1. The challenges associated with data incongruence (inconsistencies in meaning) and structural rigidity  
(limitations to analytical flexibility) are recognized as serious liabilities that must be addressed.   
 

The fundamental truth is that we have allowed data to become isolated, incongruent, and inflexible because of these core 
challenges. It diverts resources from business goals, extends time-to-value, leads to business frustration, and creates  
a mindset of mistrust across organizational boundaries. These liabilities are both real and significant.  
 

2. Knowledge graph is at a transformation point. There is progress. POCs are being initiated.   
Experiments are running in production. There is a sense of optimism among participants.  
 
Knowledge graph adoption has crossed the Rubicon. Semantic standards are mature, and tooling from vendors continues 
to improve. The lesson from those that have been successful is to focus on practical value. Start small with a valuable use case. 
Model business goals before systems design. Get the engineering right as it is the foundation of the semantic house.  
 

3. The business case for adopting semantic standards (knowledge graph) is strategic, not tactical.  
  

Executive stakeholders need to become more ‘information literate’ about the causes and implications of technology 
fragmentation. Without a champion with organizational influence acting as advocate, the knowledge graph will live in  
jeopardy. However, if top-of-the-house makes semantic data management a priority, the rest of the organization will follow. 
 

4. A growing number of ‘data centric’ organizations are making knowledge graph the foundation   
of their data management operations.  
 
The root causes of data challenges can be permanently addressed without a significant investment in new technology and  
without the need to ‘rip and replace’ existing environments. Leading companies across many information-intensive industry 
sectors understand this is a solvable problem and are working on building the data infrastructure for the digital world. 
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COMPANY BIOS 

Content Strategies LLC  
Content Strategies is a strategic consulting firm focused on the principles, practices and operational realities of data 
management.  The Managing Director is Michael Atkin who has been the analyst and advocate for data management since 
1985.  His experience spans from the foundations of the information industry to the adoption of semantic technology.  Mike 
has served as an advisor to financial institutions, global regulators, publishers, consulting firms and technology 
companies.  He is a frequent speaker at industry events and an active participant in the standards development process. 
 
Enterprise Knowledge Graph Foundation 
The Enterprise Knowledge Graph Foundation (EKGF) was incorporated in April 2020 to define best practices and mature 
the marketplace for enterprise knowledge graph adoption. The Foundation is a non-profit organization focused on the 
growth of semantic technology, the adoption of best practices, and the implementation of a shared infrastructure for 
evaluating data quality. As a consortium of data management and semantic technology advocates, the Foundation firmly 
establishes a collaborative community of vendors, academics, implementors and consultants as it seeks to build the 
marketplace for related services, products, and datasets. EKGF.org 
 
Knowledge Graph Conference 
The Knowledge Graph Conference is emerging as the premiere source of learning around knowledge graph technologies. 
We believe knowledge graphs are an underutilized yet essential force for solving complex societal challenges like climate 
change, democratizing access to knowledge and opportunity, and capturing business value made possible by advances in 
AI. We bring together leaders across industry sectors to cover the latest in innovation and adoption of knowledge 
technologies in finance, healthcare, drug discovery, privacy, cyber, media, education, supply chain, inventory management, 
e-commerce, personal knowledge graphs, visualization, recommender systems, law firms, real estate, and much more. We 
have organized hundreds of workshops, tutorials, presentations, keynotes, panel discussions, and demonstrations of 
knowledge technologies. knowledgegraph.tech 

  
 

 

https://www.ekgf.org/
https://www.knowledgegraph.tech/
https://www.knowledgegraph.tech/
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CONTACT INFORMATION 

 

 
Michael Atkin 
Managing Director  
+1.240.602.8390  
atkin@content-strategies.com (principal analyst) 

 

 
Dennis Wisnosky 
Chair,  
Enterprise Knowledge Graph Foundation  
+1.630.240.6910 dennis@ekgf.org  
 
EKGF.org 

 

François Scharffe 
Co-Founder, Knowledge Graph Conference 
+1.917.756.9535 francois@knowledgegraph.tech  
 
Thomas Deely 
 Co-Founder, Knowledge Graph Conference 
+1.917.385.4927 thomas@knowledgegraph.tech  
 
KnowledgeGraph.tech 
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