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Key Messages & Introduction

KEY MESSAGES

e Organizations increasingly rely on automation to optimize operations and improve
efficiency, driving demand for more advanced solutions.

e Automation has evolved through six generations, from robotic process automation
(RPA) to integrated ecosystem automation, with each stage building on prior
capabilities while introducing new constraints.

e The latest generation, cognitive automation, applies human-like observation and
adaptability to expand both the effectiveness and scope of automation.

e Cognitive Al integrates visual perception, contextual relationship analysis, and
compiled agentic reasoning to emulate how skilled humans work. Its perception-first
approach enables organizations to address high-variability, document-intensive
processes that previously required manual execution.

e Understanding the evolution of process automation provides a foundation for
developing effective, future-ready automation strategies.

Introduction

Organizations are under constant pressure to optimize operations, reduce inefficiencies,
and drive innovation. In the United States alone, an estimated $1.8 trillion is spent annually
on repetitive, manual tasks such as data entry, invoice processing, and report generation.
Process automation has emerged as a key response, enabling organizations to improve
productivity while maximizing the value of limited human resources.

Demand is now shifting toward more advanced automation systems capable of handling
increasingly complex and variable processes. This shift is driven by rising customer
expectations, intensifying competition, resource constraints, and the accelerating pace of
technological change.

This paper is intended for business professionals seeking to improve efficiency and reduce
costs. It examines how process automation has historically addressed productivity
challenges and how artificial intelligence, in its various forms, is redefining both what can be
automated and how automation is implemented. The goal is to provide a clear view of the
current state of process automation by comparing past, present, and emerging generations
of technology. By understanding this progression, organizations can make more informed
decisions about the approaches that best align with their growth strategies and innovation
priorities.
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The Evolution of Process Automation

The original promise of process automation was to improve productivity, reduce labor costs,
and free human capital to focus on more creative, strategic, and high-value activities.
Automation solutions largely fulfilled this promise for basic, repeatable tasks such as payroll
processing, customer complaint handling, and data transfers. Their success quickly
encouraged companies to pursue automation of more complex and business-critical
processes, including insurance claims adjudication, supply chain optimization, and
regulatory compliance in financial services. However, first-generation automation
technologies struggled with the variability, interface changes, decision-making, risk
management, and reasoning these advanced tasks demanded.

These challenges have been addressed to varying degrees by successive generations of
process automation technology, each building on the last. With the integration of artificial
intelligence (Al), automation has become far more capable, evolving from simple rule-based
systems into intelligent and cognitive platforms that are now essential business tools. The
evolution of automation technologies (Figure 1) reflects a broader journey toward
reimagining what businesses can achieve through automation. We begin this journey with
the first generation of process automation software: robotic process automation (RPA).
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THE NEED TO AUTOMATE MORE
COMPLEX, VARIABLE, AND
UNSTRUCTURED PROCESSES
DRIVES THE DEMAND FOR
COGNITIVE AUTOMATION

Agentic Process Automation (APA)
An improvement in adaptability

Al agents can make decisions
Goal-oriented behavior
Preemptive optimization
Improved learning capabilities
Applicable to a greater variety of
processes

Improved context awareness

* Multiagent collaboration

* Support for multi-departmental
automations

Intelligent Process Automation (IPA)
An extension of RPA: Adding functionality

o Tasks automation augmented with natural

language processing and machine learning
Basic dedision-making

Supporns semi-structured daa

Built and maintained by software engineers
and business process experts

03

02

Hyperautomation
A bundling of technologies

and orchestration
Support for more systems
Enterprise-wide automation

...

tion

Robotic Process Automation (RPA)

A sector-defining technology

* Basic task automation

* Built by software engineers and business process
experts

* Supports strxtured data

Support for end-10-end automation
Combination of RPA, machine learning, decision
management, business intelligence, workflow,

Integrated Ecosystem Automation (IEA)
A rethinking of the automation sector

Ecosystern-level optimization

Ecosystem-wide workflow and process

automation

Al-to-Al collaboration

Utilizes loT-digital twins, tokenization,

and SMan contracts

¢ Process coordination everages
common state engines (blockchaing) as
well 35 messaging and AP| interfaces

* Critical enabler of industrial metaverse,

smart cities, and complex supply chain

optimization

06

I

Cognitive Process Automation (CPA)
A dramatic expansion of automation
scope

* Automations built by observation

¢ Aytomations can mimic human

cognition

* Support for complex processes that
require understanding, reasoning, and
earning from unstructured data
Variability tolerant

Resilient and adaptive automations
Continuous learning
Support for high-level decision-making,
complex problem soiving, and predictive
analysts

A basis for comprehensive business transforma-

Figure 1: Generations of Automation Technology
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Generation 1: Robotic Process
Automation

The first robotic process automation (RPA) systems emerged about 20 years ago. Designed
to operate primarily on structured data, they enabled automation of roughly 10%-20% of
basic, repetitive tasks. RPA uses digital workers, commonly called robots or bots, to execute
applications and move data at the user interface (Ul) layer.

Ul-Level Automation

Because RPA automates at the Ul layer, implementations are minimally invasive and do not
require reengineering or rewriting underlying business code. RPA often incorporates
external tools, such as optical character recognition (OCR), to facilitate document integration
into workflows.

Costly to Build but High Return

RPA automations are typically designed and built by software engineers or trained business
staff, making them expensive to create and maintain. However, they have significantly
reduced manual effort in processes such as data entry and reconciliation across many
industries, consistently delivering strong returns on investment.

Rules-Based and Variation-Limited

RPA follows a rules-based approach, meaning developers and process experts must
explicitly define how to handle changes when a rule fails. This rigidity makes RPA fragile in
the face of variability, such as Ul changes, screen resolution differences, or network
latency, issues common when integrating external SaaS applications or deploying virtual
desktop infrastructure. Frequent rule adjustments are required to address exceptions,
making these automations inherently brittle and poorly suited for processes that span
multiple departments, involve high variability, or require judgment and decision-making.

Suited for Simplicity

While some organizations have extended RPA’s capabilities through heavy customization
and exception-handling code, such systems are still rigid, maintenance-intensive, and prone
to breakage. At its core, RPA remains best suited for automating relatively simple, repetitive
processes.
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Key Characteristics of Robotic Process Automation (RPA):

o Ulinteraction automation: Executes tasks at the user interface layer to mimic human
interactions.

¢ Rule-based and inflexible: Requires predefined, strict rules and struggles with
variability.

e Non-invasive integration: Works without reengineering underlying business
systems.

e Scalability: Can be expanded quickly to handle large volumes of repetitive tasks.

e Process-focused: Best suited for structured, repeatable workflows.

o Simple implementation: Easier to deploy compared with more advanced Al-driven
systems.

e Strong ROI for simple processes: Delivers cost savings and efficiency when applied
to basic tasks.

o Limited decision-making capability: Cannot manage judgment-based or complex
processes.

e High maintenance needs: Requires frequent updates as processes, Uls, or rules
change.

Example Use Cases for Robotic Process Automation:

INVOICE PROCESSING PATIENT DATA MANAGEMENT

A financial services company uses RPA to A healthcare organization applies RPA to
automate invoice data extraction and input it automate the transfer of patient data
directly into financial systems for reconciliation. between systems, ensuring providers

This reduces manual errors, improves accuracy, always have timely and accurate information
and accelerates processing cycles. to support care delivery.

RPA demonstrated the value of automating routine, repetitive tasks and laid the foundation
for more advanced automation solutions. Despite its limitations, it remains a core technology
for driving efficiency and enabling companies to reallocate human resources to higher-value
work. The key to successful deployment is recognizing RPA’s constraints and applying it to
well-defined, rule-based processes with minimal variability.
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Generation 2: Intelligent Process
Automation

Intelligent Process Automation (IPA) emerged around 2017, enabling automation of more
complex tasks and extending coverage to roughly 30% of a typical organization’s
processes. IPA builds on RPA by incorporating technologies such as natural language
processing (NLP) and machine learning (ML). These enhancements introduce basic
decision-making, allowing automation of processes that involve interpretation—such as
reviewing documents or emails—though still within defined rules.

NLP Capabilities

IPA can process semi-structured data (e.g., emails and PDFs) and even some unstructured
data (e.g., images, audio, and free-form text). Its NLP capabilities are applied in use cases
such as invoice scanning, contract analysis, and customer support through chatbots that
deliver more natural, human-like responses. By enabling systems to understand and process
human language, NLP broadens the scope of automation beyond structured, rule-based
tasks.

Improved Adaptability

Unlike RPA, which automates simple and static tasks, IPA introduces adaptability into
automation. Machine learning models allow IPA systems to learn from historical data, refine
performance over time, and manage variability more effectively. For example, NLP-enabled
chatbots powered by ML can engage in conversational interactions and provide
personalized responses based on context and past behavior—something impossible with
traditional RPA. Beyond improving customer experiences, ML reduces the risk of human
error and inconsistency, enhancing accuracy in compliance checking, data validation, and
reporting.

Complex and Costly

Implementing IPA is more complex and expensive than RPA. It requires expertise in machine
learning models, substantial computational resources, and large volumes of high-quality
training data. IPA systems may still struggle with nuanced tasks such as interpreting
complex legal documents, understanding human emotions, or resolving ambiguous
terminology. Continuous monitoring and adjustment are necessary to ensure reliability, while
addressing risks such as bias reinforcement and unreliable outcomes remains a significant
challenge.
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Key Characteristics of Intelligent Processing Automation (IPA):

e Integration of machine learning and NLP: Expands automation beyond rule-based
logic to interpret language and patterns.

e Support for complex, multistep processes: Enables end-to-end automation of
workflows that go beyond simple tasks.

e Enterprise system compatibility: Connects seamlessly with existing platforms and
applications.

e Enhanced decision-making: Uses data-driven insights to support more informed and

consistent outcomes.

e Ability to process semi-structured and unstructured data: Handles inputs such as

emails, PDFs, images, and free-form text.

e Adaptability through continuous model refinement: Improves over time by learning
from new data and feedback.

e Dependence on high-quality data: Requires accurate, representative training data to

achieve reliable performance.

e Limited contextual understanding: Still struggles with nuanced interpretation and

complex human judgment.

Example Use Cases for Intelligent Processing Automation:

CLAIMS PROCESSING CUSTOMER SUPPORT AUTOMATION

An insurance company applies IPA to A retail company leverages IPA-powered
automate claim reviews by using NLP to chatbots to manage complex customer
analyze accident reports and related interactions, including product
documentation. This accelerates claim recommendations and return processing,
resolution while reducing the need for human without relying on human agents. By delivering
intervention. timely, contextually relevant responses, these

chatbots improve efficiency and enhance
customer satisfaction.

IPA has become integral to many business operations as advancements in NLP and machine
learning continue to expand its capabilities. By automating processes that require human-
like understanding and decision-making, organizations can scale automation into previously
unaddressed use cases while reducing reliance on manual oversight.
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Generation 3: Hyperautomation

Hyperautomation refers to combining multiple automation technologies to create a holistic,
enterprise-level approach. These may include RPA, machine learning, workflow
orchestration, business process management (BPM) systems, and business intelligence. By
integrating these technologies, organizations can automate complex workflows and connect
multiple systems, enabling more cohesive and efficient operations across departments.

Broader and Smarter Automation

The bundling of automation and orchestration technologies allows organizations to automate
a greater range of tasks and processes across departments and systems. This expands both
the scope and sophistication of automation, offering businesses a more comprehensive way
to streamline operations and optimize decision-making.

Cross-Department Integration

Hyperautomation supports integration of data and processes across diverse functions such
as: human resources, finance, and supply chain management; resulting in more cohesive
and efficient operations. This improves collaboration across the enterprise and streamlines
workflows that require input from multiple business units.

Organization-Wide Optimization

By reducing manual work in repetitive, high-volume tasks (e.g., IT operations),
hyperautomation drives significant efficiency gains. It also enhances resource allocation by
analyzing real-time data and historical patterns to optimize processes at the enterprise level.

Complex and Costly

Hyperautomation requires complex infrastructure, specialized expertise, and coordination
across multiple systems and departments, leading to high upfront investment and ongoing
maintenance. It also introduces risks related to security and system management,
particularly in cross-departmental initiatives. Finally, organizations must guard against over-
automation, where excessive automation diminishes customer experience or process
flexibility, potentially eliminating critical human oversight.
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Exception Logic Accretion:

Why Hyperautomation Plateaued

Rule brittleness - runaway break/fix

Scripted rules and Ul locators assume stability. Minor Ul or vendor changes, latency or resolution
shifts, and unexpected document quirks trigger fragile failures and hot-fix cycles that multiply over
time.

Escalating exception trees > complexity creep

Each edge case spawns yet another branch, fallback, or “if/then” guard. As the tree expands, test
coverage thins, latency increases, and maintenance begins to crowd out new automation
initiatives.

Perception-first remedy

Place Visual Al at the front to “understand before acting.” A semantic—spatial view of documents
and screens normalizes variability, reduces rule volume, collapses exception branches, and
stabilizes downstream logic.

Key Characteristics of Hyperautomation

Enterprise-wide automation: Extends beyond departments to optimize processes across
the entire organization.

Technology convergence: Combines RPA, Al, machine learning, and workflow
orchestration into a unified framework.

Real-time data integration and analysis: Leverages live data streams to enhance decision-
making and responsiveness.

Cross-functional process automation: Connects and streamlines workflows across diverse
business units.

High investment and maintenance demands: Requires significant upfront costs, skilled
talent, and ongoing system management.

Risk of over-automation: May introduce rigidity or reduce customer experience quality if
applied excessively.

Syncura
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Example Use Cases for Hyperautomation:

SUPPLY CHAIN AUTOMATION

A manufacturing company leverages
hyperautomation to optimize procurement,
process orders, and manage inventory across
its supply chain. This improves inventory
visibility, reduces costs, and streamlines
operations. By integrating diverse data
sources with Al, the company makes more
informed decisions, minimizes delays, and
enhances customer satisfaction.

Syncura

END-TO-END LOAN PROCESSING

A bank leverages hyperautomation to process
loan applications end-to-end, from document
verification through approval, minimizing
manual review and accelerating processing
speed. This streamlined approach improves
consistency, eliminates bottlenecks, and
enhances the overall customer experience.

M



Generation 4: Agentic Process
Automation

Agentic Process Automation (APA) represents a major augmentation of earlier automation
generations, complementing rather than replacing RPA and IPA. Previous systems were
brittle and limited because they relied on predefined rules or supervised machine learning
models. APA introduces Al agents, autonomous software entities that typically use large
language model (LLM) reasoning systems to perform specific tasks or achieve defined
objectives. This makes APA systems far more flexible and adaptable than earlier
generations. In theory, APA could automate 60%-80% of an organization’s processes.

Goal-Oriented Actions

Like RPA and IPA, APA automations are typically coded by software engineers or trained
staff, increasingly with assistance from generative Al. Unlike earlier rule-based systems
restricted to repetitive tasks, Al agents can handle processes that require decision-making,
context awareness, and dynamic interaction. These agents perceive their environment,
process information, make decisions, and take actions to achieve assigned goals.

Adaptable and Proactive

Processes automated through APA are significantly more adaptable. Agents can adjust to
changing contexts, collaborate with other systems or agents, and operate autonomously to
deliver outcomes. In theory, APA enables systems to act independently on behalf of
organizations or individuals, making decisions and executing actions based on both
predefined goals and evolving circumstances. By interpreting contextual information such
as sensor inputs, system data feeds, or digital records, Al agents respond proactively rather
than reactively. They anticipate needs, identify opportunities, and autonomously initiate
actions to achieve better outcomes.

Learning and Domain Expertise

Proponents of LLM-based agentic automation reasonably point to Retrieval Augmented
Generation (RAG) as a mechanism for grounding agent behavior in organizational knowledge
and improving reliability over time. By building and maintaining a RAG database,
organizations can inject relevant context into the agent at runtime, reducing its reliance on
generalized model knowledge and anchoring its outputs to documented process logic, past
decisions, and institutional data.

LMM-Dependent, Complex, and Expensive

Despite the promise of LLM-based agentic automation, its foundations introduce a set of
structural limitations that make enterprise-scale deployment genuinely difficult. At its core,
an LLM is a probabilistic language model that generates outputs by predicting the most
statistically likely next token given its context. It does not reason in the way the term is
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commonly understood; it approximates reasoning through pattern completion. This has a
critical implication for automation: outputs are non-deterministic. Given identical inputs, the
same agent may produce different outputs on different runs.

For consumer applications this is tolerable, even desirable. For enterprise automation, where
a payroll process, a compliance workflow, or a financial reconciliation must produce the
same correct result every time it executes, non-determinism is not a nuance to be managed
but a disqualifying property. Compounding this, LLMs are susceptible to hallucination: the
confident generation of plausible but incorrect outputs. In an agentic context, where the
model is not merely answering a question but taking actions across live systems, a
hallucinated field value, a misread instruction, or a fabricated confirmation can propagate
through a process and cause downstream errors that are difficult to detect and costly to
remediate.

The governance and commercial challenges are equally severe. Because LLM agents
reason live at runtime, re-evaluating every state and action at every step rather than
executing a compiled and predetermined logic path, their behavior is inherently opaque.
There is no inspectable decision tree, no auditable rule set, no explainable account of why
the agent took a particular action at a particular moment. For regulated industries, where
audit trails, explainability, and demonstrable process control are not optional, this opacity is
a structural barrier to adoption.

The RAG approach to improvement, while valuable in principle, introduces its own
compounding fragility. As the knowledge base grows, retrieval quality degrades because
vector similarity search must resolve an increasingly dense and semantically competitive
index. Outdated, contradictory, and redundant documents accumulate, and the agent
receives conflicting context at runtime, which amplifies rather than corrects its tendency
toward hallucination. Chunking and indexing strategies that performed adequately at modest
scale become unreliable as document volume and variety increase. The result is a learning
mechanism that is difficult to maintain, prone to silent degradation, and whose failures
present as unpredictable agent behavior rather than identifiable system errors, making
diagnosis and remediation expensive and time consuming.

The cost model presents a separate problem. The continuous invocation of agentic
reasoning at runtime consumes high amounts of tokens making this approach very
expensive. Furthermore, token consumption in agentic workflows can be highly variable. A
process that runs cleanly consumes a predictable volume, but one that encounters
unexpected states, retries, or complex visual environments can consume multiples of that.
At the scale of an enterprise automation estate with thousands of process executions per
day, this variability makes cost forecasting unreliable and total cost of ownership difficult to
defend. Unlike traditional software infrastructure, where compute costs scale predictably
with volume, LLM-agent costs scale with complexity and environmental unpredictability, two
factors that are largely outside the control of the business operating them.

Syncura
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Key Characteristics of Agentic Process Automation (APA):

Independent operations: Executes tasks autonomously without constant human oversight.

Goal-oriented behavior: Focuses on achieving defined objectives rather than following rigid
scripts.

Proactive responses: Anticipates needs and takes initiative instead of reacting only to
triggers.

Decision-making and reasoning: Applies contextual understanding of live states to evaluate
options and select appropriate actions.

Continuous learning: Improves performance over time by incorporating feedback and new
data but is vulnerable to brittleness at scale.

Adaptability: Adjusts to changing environments, processes, and system conditions.

Development complexity: Requires advanced design, specialized expertise, and integration
efforts.

Governance Risk: It's black-box opacity, non-deterministic behavior and propensity to
hallucinate, make it very difficult to govern at scale.

Expensive: Run-time agent reasoning can consume high volumes of tokens which may may
complex automation very expensive.

Example Use Cases for Agentic Process Automation:

DYNAMIC SUPPLY CHAIN ADJUSTMENTS PERSONALIZED CUSTOMER SUPPORT
A retailer leverages Al agents to autonomously A financial services company leverages Al
monitor supply chain conditions, including agents to analyze customer data such as
inventory levels, supplier performance, and spending patterns and past inquiries, to
external disruptions (e.g., weather or anticipate needs and deliver tailored financial
geopolitical events). These agents can advice or services. When a customer’s issue
negotiate with suppliers, reroute shipments, spans multiple departments (e.g., loans and
and dynamically adjust production schedules investment accounts), agents collaborate
to minimize delays and maintain operational across systems to resolve the matter
continuity. holistically.

Syncura
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When applied selectively, APA can be an important component of modern automation
systems, especially when used as a tool for tasks it is well suited to where governability
risks are minimal.

APA represents a significant advancement over earlier generations of process automation
for certain types of processes in its ability to address longtail automations. By enabling
systems to think, reason, and act at machine speed and scale, APA can manage complex,
cross-functional, and constantly evolving business environments. It also serves as a critical
steppingstone toward fully realized multiagent systems and cognitive process automation.

Syncura
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Generation 5: Cognitive Process
Automation

Cognitive Process Automation (CPA) applies cognitive Al, a multi-strategy, multi-agent
system that combines visual perception, contextual relationship analysis, and compiled
agentic reasoning to emulate how skilled humans work. This enables CPA not only to
execute traditional automation tasks with greater efficiency and reliability, but also to handle
unstructured inputs, adapt to user interface and runtime variability, and support nuanced
decision-making that earlier automation approaches could not address.

Observation-Based Authoring and Intent Recognition

CPA is perception-first. Its visual layer integrates geometric analysis, large vision models,
deep learning OCR, vision-language models, semantic domain awareness, and multi-agent
coordination to understand both the structure and context of on-screen information. With
perception established, contextual relationship analysis identifies entities, maps
relationships, and infers the intent behind user actions.

This foundation enables authoring by observation rather than engineering. The system
observes domain experts performing tasks, captures each state and corresponding action,
and synthesizes these observations into a world model. An agent then analyzes this model
and compiles an executable runtime. As a result, authoring no longer depends on specialist
automation engineers translating business knowledge into code. Domain experts perform
the work, the system compiles the automation, and time to value is significantly reduced.
Subtle decision-making that has historically eluded rule-based systems, such as resolving
ambiguous customer inquiries by weighing context against prior experience, is captured
directly through observation.

Compiled Agentic Behavior

A defining and often misunderstood feature of CPA is that adaptive agent behavior is
compiled ahead of runtime rather than invoked at each step. Intensive reasoning occurs
during world model construction, while the compiled runtime remains deterministic,
observable, and computationally efficient. Tokens are not consumed at every state, and
visual data is not continuously transmitted to remote models. This results in automation that
is faster, more cost-efficient, and easier to govern than approaches that recompute
processes from first principles during each execution.

Dynamic Recovery and Compounding Resilience

When a compiled automation encounters an unfamiliar state, it does not fail. A general agent
is invoked at that point to analyze the situation, including the user interface, surrounding
context, and cause of the deviation, and then advance the process. Real-time reasoning is

Syncura
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reserved for genuinely novel scenarios, minimizing unnecessary computational overhead.
The exception path consumes resources only for unforeseen states, while the standard
process path remains efficient.

Insights generated during recovery are incorporated into the world model. Each recovery
improves future performance, increasing resilience over time. The system evolves by
accumulating coverage of edge cases and failure paths as capability rather than
maintenance burden.

Control Plane, Guardrails, and Observability

CPA operates within a control plane that enforces policy-based access and data
governance. Agent actions are validated against least-privilege principles, sensitive data is
masked or segmented, and artifacts are encrypted and retained according to policy. The
system records perception outputs, relationship analysis, reasoning steps, inputs, prompts,
model and skill versions, tool usage, and results, creating a comprehensive audit trail for
explainability and compliance.

CPA's tolerance for variability expands the range of automatable processes, reduces
reliance on human exception handling, and lowers both maintenance and governance costs.

RESIDUAL RISKS

CPA systems are not immune to model bias, security vulnerabilities, or accountability
concerns. The architecture mitigates these risks through observational authoring,
perception-first context awareness, and an auditable world model. Additional safeguards
include bias audits, diverse training data, and established security practices to further
reduce residual risk.

Balancing Benefits and Complexity

Building, deploying, and maintaining CPA requires specialized expertise and advanced
tooling, although less than earlier generations of automation. The architecture compounds
value over time. Each exception strengthens the world model, and each compiled process
reduces the cost of subsequent executions. Long-term gains in resilience, efficiency, and
coverage typically outweigh the initial investment.

Key Characteristics of Cognitive Process Automation

e Advanced perception: Combines machine vision, OCR, and vision-language
understanding with contextual relationship analysis to identify entities and infer
intent.

o Observation-based learning: Learns from human activity and process variations to
replicate judgment and adaptability within a world model.

Syncura
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o Compiled agentic understanding: Translates observed processes into executable
flows with embedded adaptive behavior.

o Context-aware decision-making: Applies situational awareness to refine decisions
and outcomes.

o Dynamic recovery: Invokes a general agent only for genuinely novel scenarios and
incorporates learnings into the world model.

o Complex process handling: Manages multistage and multivariant workflows,
including branching, retries, and policy changes.

o Continuous improvement: Enhances performance by integrating exception handling
into the world model.

e Managed bias risk: Lower, but still existing vulnerability to machine learning bias if
not managed with proper oversight and diverse data.

Example Use Cases for Cognitive Process Automation:

CONTRACT REVIEW AND ANALYSIS PREDICTIVE NETWORK MAINTENANCE

A law firm leverages CPA to analyze legal A telecommunications company leverages
contracts, identifying risks and inconsistencies CPA to forecast infrastructure failures,

while continuously learning to enhance its enabling proactive maintenance and
capabilities over time. This enables legal minimizing downtime. By analyzing data from
professionals to concentrate on the strategic multiple sources, CPA predicts potential issues
aspects of contract negotiation. before they escalate, ensuring consistent

service reliability.

CPA represents the convergence of advanced Al techniques and practical automation,
closing the gap between structured task execution and human-like reasoning. Its
adaptability and continuous learning enable organizations to address complex business
challenges that require context-aware governable automation at scale.

Syncura
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Generation 6: Integrated Ecosystem
Automation

Integrated Ecosystem Automation

The next and potentially most transformative generation of process automation is Integrated
Ecosystem Automation (IEA). Unlike earlier approaches that focused on individual
organizations, IEA enables automation, collaboration, and optimization across entire
ecosystems. It combines advanced cognitive process automation with next-generation
digital infrastructure, including blockchain-based systems.

Trusted Data Fabric

Blockchain establishes a shared and trusted data fabric across ecosystem participants. This
foundation enables the integration of new services into automated workflows, including loT
sensors and actuators that support digital twins connecting physical and digital
environments. Blockchain infrastructure also facilitates value exchange, tokenized
reputation systems, decentralized governance, Al-to-Al coordination, and self-executing
smart contracts between parties without intermediaries.

Dynamic Ecosystem Optimization

IEA has the potential to transform industries by optimizing complex ecosystems such as
supply chains and digital industrial operations. It enables real-time monitoring, analytics, and
decision-making across networks of organizations, allowing operations to adapt dynamically
to current and anticipated conditions. For example, in a smart city, IEA could adjust traffic
systems in real time to improve flow, while a fashion company could modify seasonal
production based on shifts in consumer demand and material availability.

Challenges and Costs

Implementing IEA presents significant technological and organizational challenges. Key
barriers include interorganizational governance, decision-making alignment, and cost-
sharing. Addressing these challenges may require industry-wide collaboration, clear
governance frameworks, consortium-based infrastructure models, and advanced security
measures to protect data integrity and ensure compliance. Multiparty environments also
introduce increased security and privacy risks, although emerging solutions continue to
address these concerns.

Syncura
Yy 19



Infrastructure for Adoption

Widespread adoption of IEA depends on the development of robust digital infrastructure and
standardized frameworks at industry or jurisdictional levels. Full realization may take a
decade or more, although early implementations are already emerging in areas such as
supply chain management and smart city initiatives.

Promise of IEA

IEA enables interconnected digital ecosystems in which information flows seamlessly across
organizations and processes are coordinated across stakeholders. This approach can
unlock higher levels of efficiency, transparency, and responsiveness, allowing industries to
operate as integrated systems rather than isolated entities.

Key Characteristics of Integrated Ecosystem Automation (IEA)

o [Ecosystem-wide automation: Orchestrates workflows across entire business
networks rather than within individual organizations

e Al-to-Al collaboration: Enables intelligent agents from different entities to interact,
negotiate, and coordinate autonomously

o Integration of advanced technologies: Incorporates IoT, digital twins, tokenization,
and smart contracts to connect physical and digital environments

o Trusted data fabric: Establishes secure, shared, and verifiable data through
blockchain-based infrastructure

e Intercompany coordination: Aligns processes across partners, suppliers, and
customers to support seamless collaboration

o Ecosystem optimization: Provides a foundation for optimizing complex industrial
systems and global supply chains

Example Use Cases for Integrated Ecosystem Automation:

TRAFFIC AND TRANSPORTATION AUTONOMOUS SUPPLY CHAIN ECOSYSTEMS
L Manufacturers will leverage IEA, integrating
Smart cities will leverage IEA, integrating loT, loT digital twins, blockchain, and smart
Al, and blockchain technologies; to contracts; to build fully automated supply
autonomously coordinate traffic signals, chains that coordinate everything from raw
optimize public transportation, and manage material sourcing to final product delivery
emergency services more efficiently. across mu|t|p|e Companies.

Syncura
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IEA represents the culmination of business process automation’s evolution, uniting the
strengths of all previous generations and extending them to the ecosystem level. As
foundational technologies mature, the prospect of seamless, end-to-end automation across
partners, suppliers, and customers is becoming increasingly achievable.

Syncura
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Generations Summary

Table 1: Comparison of Generations of Automation Technologies

=

Robotic Process
Automation (RPA)

Intelligent
Process
Automation (IPA)

Hyperautomation

Agentic Process
Automation (APA)

Syncura

e User interface
(Ul) interaction

e Rule-based
automation

e Non-invasive
integration

» Easy to scale

« Integration of
NLP and ML

o Basic decision-
making

e Handles semi-
structured data

» Adaptive to
some variability

e« Combines RPA,
Al, ML, workflow
orchestration, and
business
intelligence e
Cross-functional
automation

» Real-time data
integration

e Goal-oriented
behavior

« Decision-
making and
reasoning

o Cost-effective
for repetitive,
structured tasks

e Reduces
manual effort and
human error

e Broader scope
than RPA

e Improves
accuracy and
reduces errors

e Supports
conversational Al
(chatbots)

e End-to-end
workflow
automation

e Improved
cross-department
collaboration

e Enhances
decision-making
with real-time
data

» More flexible
and autonomous
than prior
generations

Weaknesses

« Inflexible; breaks
with process or Ul
changes

» Requires
frequent updates
and maintenance

« High

implementation and

training costs

¢ Limited
understanding of
nuanced context

 High cost and
maintenance
demands

¢ Risk of over-
automation and
rigidity

o Accountability
and governance
challenges

o Complex
integration with
legacy systems

Example Use

Cases

* Invoice
processing

o Patient data
management

¢ Claims
processing

e Customer
support
chatbots

e Supply chain
automation

o End-to-end
loan
processing

e Dynamic
supply chain
adjustments

e Personalized
customer
support
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Cognitive Process
Automation (CPA)

Integrated
Ecosystem
Automation (IEA)

» Pre-emptive
optimization

e Continuous
learning

e Advanced NLP,
machine vision,
and semantic
analysis

o Multi-agent
debate and best-
answer analysis

e Context-aware
decision-making

« Self-learning
and self-
correcting

e Ecosystem-
wide workflow
orchestration

¢ Blockchain-
based
infrastructure

o Al-to-Al
collaboration

» Real-time
analytics and
optimization

» Can anticipate
needs and act
proactively

e Enhances
human-agent
collaboration

o Handles
variability and
unstructured data
e Learns from
human activity
and feedback

e Reduces need
for human-in-the-
loop

e Cross-
organization
automation

e Improves
transparency,
trust, and
ecosystem
efficiency

e Enables large-
scale digital
transformation

» Some complexity

to implement and
maintain

e Inherent edge
case associated
complexity

o Complex
governance and
collaboration

needs « Dependent
on blockchain, loT,
and other emerging

tech

 High cost of
implementation

e Contract
review and
analysis

¢ Predictive
network
maintenance

« Traffic and
transportation
management

o Autonomous
supply chains

Al = artificial intelligence; ML= machine learning; NLP = natural language processing; RPA = robotic

process automation.
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Metrics that matter

The choice of a business process automation platform, and the success of any automation

initiative, depends on high-quality metrics. These should include traditional measures such
as:

1. Outcome and financial: ROI, net OPEX reduction, and cost per case.
2. Throughput and time: time to resolution, SLA adherence, and throughput per FTE.

3. Risk, compliance, and observability: trace/lineage completeness, policy-violation rate,
and PIl incident count/severity.

4. People and customer impact: manual hours eliminated, time saved per case, first-
response time, and abandonment rate.

Compound metrics should also be considered, including:

5. Useful accuracy: Evaluate document recognition accuracy across all documents, not
just those that survive STP triage.

6. Resilience to change: Factor in the maintenance costs required to adapt to Ul changes
and policy updates during procurement decisions.

7. Learning over time: A system'’s ability to self-improve should manifest in reduced
maintenance costs and improved performance.
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Conclusion

Process automation has become essential for modern enterprises, evolving far beyond its
early forms, which required extensive engineering effort and were limited to simple,
repetitive tasks.

Advances in Al have reshaped the landscape, enabling organizations to automate
increasingly complex and variable processes. Agentic Al introduces goal-oriented decision-
making, but the greatest impact will come from cognitive automation. Grounded in
perception-first principles, cognitive systems adapt to variability, learn continuously, and
improve over time. They address the limitations of earlier approaches while enabling the
automation of complex, knowledge-intensive workflows.

As organizations seek to future-proof their operations, adaptability, transparency,
auditability, and cost efficiency become critical. The focus is shifting from automating
isolated departmental tasks to orchestrating complex workflows that span functions and
extend across entire ecosystems. By integrating observational, cognitive, and self-
correcting systems into digital infrastructure, organizations can enable ecosystem-level
automation that will define the next phase of industrial and digital innovation.

From RPA to IEA, each generation of automation has become more intelligent, adaptive, and
capable of managing greater complexity. Forward-looking organizations should prepare to
adopt these advanced approaches to unlock new opportunities for efficiency, innovation,
and growth. As cognitive Al matures and digital ecosystems expand, automation will
increasingly be driven by interconnected systems that coordinate activity across both
physical and digital environments.
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About Syncura:

Syncura is a leading provider of advanced cognitive document processing and cognitive
process automation solutions. Its technology enables businesses to automate complex
processes and handle dynamic document workflows with unmatched accuracy and
efficiency. Its groundbreaking observational cognitive Al technology mimics human-like
reasoning, allowing organizations to streamline operations, reduce costs, and improve
productivity without extensive manual setup or retraining.

Syncura'’s Cognitive Document Processor and Cognitive Automation Platform continuously
adapt and learn, ensuring flexibility and scalability across industries such as finance, legal,
healthcare, and others. With Syncura, businesses can confidently automate their most
challenging processes and tackle complex document management tasks.

Syncura is committed to driving innovation in the automation space by combining cutting-
edge Al technologies with deep industry expertise. By providing solutions that evolve with
changing business needs, Syncura empowers organizations to stay ahead in an increasingly
automated and interconnected world.

For more information, visit www.syncura.ai or send us an email at info@syncura.ai.
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