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Executive Summary

Over the past decade, Robotic Process Automation (RPA) has achieved remarkable
success in enterprise digital transformation. It lowered the barrier to automation,
provided deterministic execution assurance, and enabled enterprise-scale operations.
However, when organizations attempt to scale RPA from dozens to hundreds of
processes, they consistently encounter scalability bottlenecks. Development costs for
mid-to-long-tail processes remain high, maintenance burden grows exponentially with
process volume, and return on investment steadily declines. Enterprises are not
constrained by a lack of automation demand, but by the absence of a sustainable
approach to scaling automation.

The root cause of this bottleneck lies in traditional RPA's complete reliance on manual
development and maintenance. When both process volume and change frequency
increase simultaneously, marginal costs fail to decrease, and human capacity
becomes an unscalable constraint.

Meanwhile, a fundamental shift in software development paradigms is underway. The
emergence of Al agents is transforming how software is built, tested, and maintained.
Al coding tools have rapidly gained adoption, with enterprise investment in Al-assisted
programming growing substantially. Tools like Cursor and Claude Code have been
adopted by a significant portion of Fortune 500 companies. As software development
paradigms shift from "humans writing every line of code" to "agent-driven collaborative
development," enterprise process automation—as a form of software—will undergo
the same paradigm evolution. This is not a question of "whether to adopt" but "when
to adopt."

Agentic Process Automation (APA) represents the next stage in the evolution of
enterprise process automation. While preserving deterministic execution and
enterprise-grade governance, APA leverages agent capabilities to significantly
enhance both the efficiency of building process automation and the range of processes
that can be automated. APA does not replace RPA but evolves from it, addressing
scalability bottlenecks through four core capabilities: Agent-driven Development,
Spec-driven Collaboration, Built-in LLM Commands, and Computer Use Agent.

APA delivers not incremental improvements but a 10x transformation across two
dimensions:

10x Automation Builders: Under traditional RPA, only specially trained RPA
developers can build processes. Under APA, business analysts can describe
requirements in documents and have agents generate executable workflows;
developers shift their focus from coding to architecture design; operations staff can
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describe issues in natural language and have agents assist with diagnosis and
remediation. The population capable of participating in process automation expands
by more than 10x.

10x Automation Coverage: Traditional RPA can only cover the top 10% of high-
frequency, standardized processes, while mid-to-long-tail processes are abandoned
due to insufficient ROIl. APA dramatically reduces marginal costs through agent-driven
development and extends automation to scenarios previously unreachable by
traditional RPA through LLM commands and Computer Use Agent, expanding
automation coverage from 10% to over 50%.

APA is not a replacement for RPA but an enhancement and extension. Enterprises
should adopt a progressive upgrade strategy, starting with high-maintenance process
pilots and gradually expanding scope. In the long term, stable high-frequency
processes continue using traditional RPA, while frequently changing processes and
mid-to-long-tail processes use APA, with both coordinated through a unified
orchestration platform.

RPA spent a decade proving the value of process automation while also exposing the
limitations of purely manual development approaches. The emergence of APA is not
coincidental but an inevitable outcome of technological evolution—as agents redefine
how software is built, process automation, as a form of software, will naturally undergo
the same paradigm shift. The future of automation is not about choosing between
stability and intelligence, but achieving both. That future has arrived.
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Chapter 1: RPA's Success and ROI
Ceiling

1.1 Why RPA Has Succeeded in the Enterprise

Over the past several years, Robotic Process Automation (RPA) has become one of
the core tools in enterprise digital transformation. According to Forrester, the total RPA
market (including software and services) will reach 22 billion by 2025, with the software
market alone accounting for approximately6.5 billion™,

RPA's widespread success in enterprise environments is not accidental but rather a
result of its strong alignment with core business requirements:

Lower Barrier to Automation. Traditional IT system development requires
specialized programming skills and lengthy development cycles. RPA, through its low-
code visual interface, enables business users to quickly understand and participate in
building process automation. This design philosophy transforms large volumes of
repetitive manual operations into executable workflows, significantly lowering the
technical barrier to automation. Finance staff, for example, can learn to use RPA tools
within a short timeframe to automate invoice processing, report generation, and other
routine tasks.

Deterministic Execution Assurance. In critical business processes, stability and
predictability are paramount. RPA's rule-based and code-driven deterministic
execution model ensures that each execution follows exactly the same logic and steps.
This determinism enables enterprises to confidently apply automation in scenarios
requiring high accuracy, such as financial reconciliation, compliance auditing, and
customer service. According to practical data, process execution accuracy after RPA
deployment typically exceeds 99%, significantly higher than manual operation
accuracy rates.

Enterprise-Scale Operations. RPA platforms provide comprehensive enterprise-
grade capabilities, including centralized scheduling management, real-time monitoring
and alerting, fine-grained permission controls, and end-to-end audit trails. These
platform-level capabilities make RPA not merely a single-process automation tool but
a system capable of operating at enterprise scale. For example, one financial institution
uses an RPA platform to manage over 500 automated processes, achieving efficiency
gains equivalent to 8,000 person-days annually.
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Deloitte's Global RPA Survey shows that 53% of enterprises have already begun RPA
implementation, and 78% have either implemented or plan to implement RPA?. These
figures demonstrate that RPA's value is widely recognized. More importantly, the
return on investment enterprises gain from RPA is tangible. According to McKinsey
research, enterprises can achieve first-year ROI of 30% to 200% with RPAP!, making
business process automation through RPA an extremely attractive investment option.

Key Insight: RPA successfully solved the problem of "how to achieve enterprise-scale
deployment of deterministic process automation"—this is the foundation of its enduring
value.

1.2 Typical Stages of Enterprise RPA Deployment

While RPA delivers significant value, enterprises typically follow a similar evolution
path during actual implementation. Understanding this progression helps recognize
the real challenges RPA faces during the scaling phase.

Scaling Challenge Phase
(100+ processes)

Initial Validation Phase Expansion and Growth Phase When process count reaches the
(1-10 processes) (10-100 processes) hundreds, enterpr_ises begin encountering
Enterprises typically start with a small After initial success, enterprises begin systemic challenges.
number of high-frequency, rule-based rolling out RPA across more departments.

processes for pilot testing.

Initial Validation Phase (1-10 processes). Enterprises typically start with a small
number of high-frequency, rule-based processes for pilot testing. These processes
often share certain characteristics: high execution frequency (multiple times daily or
weekly), clear and stable rules, and relatively simple system interfaces. Typical
scenarios include: bank statement downloads, financial invoice entry, employee
onboarding approvals, and customer service ticket routing. At this stage, ROl is usually
quite significant—a single process often pays back its investment within 3-6 months.
Enterprises quickly see the value of automation, team confidence grows, and
management decides to expand investment.

Expansion and Growth Phase (10-100 processes). After initial success, enterprises
begin rolling out RPA across more departments. At this point, a Center of Excellence
(CoE) or dedicated automation team begins to take shape, responsible for process
assessment, development standards, and best practices. Process count grows to
dozens, covering an increasingly diverse range of business scenarios. Enterprises
begin establishing process governance mechanisms, including process prioritization
frameworks, development standards, and testing protocols. During this phase, overall
ROI remains relatively high, but development cycles for individual processes begin to
lengthen—from the initial 1-2 weeks to 3-4 weeks or longer.
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Scaling Challenge Phase (100+ processes). When process count reaches the
hundreds, enterprises begin encountering systemic challenges!®. Development teams
must simultaneously maintain large numbers of processes, and response time to new
requirements noticeably slows. Testing environments become complex due to the
need to simulate various business scenarios and system states. Deployment
processes become cumbersome, requiring more coordination and approval steps.
More critically, process maintenance complexity increases significantly—when a
business system upgrades or interfaces change, it may affect dozens of related RPA
processes, each requiring individual inspection and repairt®.

An automation leader at a large manufacturing enterprise once shared: "Our initial 30
processes took 3 months to develop, with ROl exceeding 150%. But when we tried to
scale to 100 processes, we found the additional 70 processes took over a year, and
maintenance costs far exceeded expectations."

Key Insight: Most enterprises don't struggle with "whether to use RPA" but rather hit
a wall when trying to "continue scaling RPA."

Figure 1-1: Trend of RPA Automation ROI as Process Volume Increases

8 400%
Scalability
300% Ceiling
200%
As processes scale to the
hundreds, maintenance
100% costs surge and ROI drops
sharply
0%

1-50 50-100 100 (Processes)
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1.3 The Turning Point: From High-Frequency to Mid-

to-Long-Tail Processes

To understand why RPA encounters bottlenecks during the scaling phase, we
need to analyze the structural characteristics of enterprise processes.
Enterprise processes are not uniformly distributed but show a clear distinction
between high-frequency processes and long-tail processes.

Characteristics of High-Frequency Processes. These processes typically
account for 10% or less of total enterprise processes but have very high
execution frequency. They share the following attributes:

Highly stable (@ Jum Mature system a0
rules: o= interfaces: OO0

Process logic remains
unchanged over extended
periods—for example, a
standard financial reconciliation
process may not require
adjustment for years

The business systems involved
are typically core enterprise
systems with stable interfaces
that rarely change

High degree of || High return on a
standardization: v investment:

Due to high execution frequency,
even with significant
development and maintenance
investment, costs can be quickly
recovered

Process steps are clear,
exceptions can be enumerated,
and rule engines can easily
handle them

These processes represent RPA's "sweet spot" and are the source of early
enterprise success.

Challenges of Mid-to-Long-Tail Processes. However, when enterprises
attempt to extend automation to mid-to-long-tail processes, the situation
fundamentally changes. While individual execution frequency for these
processes is low, they are numerous and share the following characteristics:

10
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Strong business dependency:
Process logic is tightly coupled with specific business scenarios, product
types, and customer classifications, making full standardization difficult

Extensive manual judgment:
Processes contain numerous steps requiring experience-based, contextual
decision-making that simple rules cannot describe

Frequent changes:
Business strategy adjustments, market changes, and regulatory

requirement changes all necessitate rapid process modifications

Unstable system interfaces:
Systems involved may include numerous third-party tools and vendor
platforms with frequently updated interfaces

A typical example is procurement processes. Standard material procurement
for high-volume items may be very stable and suitable for RPA automation. But
procurement processes for special materials, urgent purchases, and supplier
exception approvals—while individually low in execution frequency—are
substantial in total volume, each with unique business rules and judgment logic.

Key Insight: The challenge with mid-to-long-tail process automation is not that
they lack value, but that traditional RPA's approach to building and maintaining
them is not economically viable.

1.4 The Root Cause of the ROI Ceiling

When we elevate our perspective from specific process issues to a higher level,
we see that RPA's ROI ceiling is fundamentally a "production method" problem,
not a "process value" problem.

Human Capacity Becomes an Unscalable Bottleneck. Under the traditional

RPA model, the entire process lifecycle depends almost entirely on manual
effort. This model is viable when process counts are small, but when both

11
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process volume and change frequency increase simultaneously, this means
marginal costs remain persistently hightI®:

e Adding a new process requires nearly the same amount of human effort
(development, testing, deployment)

e Maintaining a process requires continuous human monitoring and repair
work

« When systems or business requirements change, all affected processes
require individual manual attention

This creates a dilemma for enterprises scaling RPA: either invest in more
human resources (but human costs rise and supply is limited) or accept
declining ROI (as ROI for new processes continues to deteriorate)“.

A CIO at a Global 500 company described this dilemma: "Our RPA team grew
from an initial 3 people to 15, but process cunt only increased from 30 to 90.
We're not lacking processes that need automation; we're lacking a way to scale
automation sustainably."

At a deeper level, RPA's ROI ceiling reflects a paradigm-level limitation: when
we try to use "manual development and maintenance" approaches to address
"large-scale, rapidly changing" automation demands, this is fundamentally a
mismatched model. Just as artisan workshops could not meet the production
demands of the industrial age, fully manual RPA development approaches
cannot meet the enterprise digital era's requirements for automation scale and

agility.
Key Insight: RPA's ROI ceiling is fundamentally the result of automation's

"inability to scale development and maintenance capacity," not a diminishment
in automation demand itself.

12
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Chapter 2: The Paradigm Shift in
Enterprise Process Automation

Chapter 1 explained the ROI ceiling RPA encounters during scaling and its
fundamental cause: manual development and maintenance approaches cannot
address large-scale, rapidly changing automation demands. Is there a new
approach that can break through this bottleneck? The answer lies hidden within
a broader transformation currently underway—a fundamental change in how
software is built.

2.1 Software Development Is Undergoing Fundamental

Change

From Manual Development to Agent-Driven Development
In 2024-2025, software development is undergoing a profound revolution. The core of
this revolution is not a new programming language or development framework, but

rather the fundamental question of how software is built.

Market Data Validates the Trend. This is not hype around a technical concept but a
rapidly unfolding reality:

e 76% of professional developers already use or plan to adopt Al coding tools,
with 62% already using them in daily work!"

e "Vibe coding" was named Collins Dictionary's 2025 Word of the Year, reflecting
how natural language programming has become mainstream("

e Enterprise investment in Al programming surged from 550 million in 2024 to4
billion in 2025—a 7x increase!?

14
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Figure 2-1: Al Coding Tool Adoption Rate Growth Trend (2025)
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Data sourced from industry research including Jellyfish (original source:

https://jellyfish.co/blog/2025-ai-metrics-in-review/)

These numbers reflect a major shift in software development paradigms.

From "Humans Using Tools" to "Human-Al Co-Development”. Under
traditional models, developers are the sole agents of software system design,
implementation, and maintenance, with tools (such as IDEs, compilers,
debuggers) serving only as passive aids. Developers must fully understand
requirements, design architecture, write code, handle exceptions, debug errors,
and optimize performance—a process highly dependent on human experience,
skills, and time investment. New-generation Al coding tools, represented by
Cursor and Claude Code, are changing this model. In 2025, Cursor's annual
revenue exceeded $1 billion and has been adopted by more than half of
Fortune 500 companies!'l. A notable case: Jaana Dogan, head of Google's
Gemini API team, revealed in January 2026 that Claude Code generated a
distributed agent orchestration system in 60 minutes—a system her team spent
a year developing and iterating®l.

Agents Redefine Software Development
Gartner ranked Agentic Al as the #1 top technology trend for 2025161, OpenAl

defines it as "systems capable of taking autonomous action without pre-
specified behavior, continuously achieving goals over time"*. The essential

15



Laiye APA: Agent Driven Enterprise Process Automation

difference between agent-based software production and traditional
approaches lies in:

Complexity Transfer. Under traditional models, all software complexity is
borne by humans—humans must remember all business rules, system
interfaces, technical details, and edge cases. Under the agent model,
substantial complexity begins shifting from "human" to "agent." Agents can
automatically handle tedious but necessary work such as APl documentation
queries, codebase searches, dependency analysis, and test case generation.

Restructuring the Cost of Change. Most importantly, when requirements or
environments change, traditional models require humans to re-analyze, design,
implement, and test the entire workflow. Agents can automatically locate
affected code based on change descriptions, generate modification proposals,
and execute regression tests, dramatically compressing both response time
and cost of change.

Key Insight: When the capability to build complex software can itself be
replicated at scale, the scalability boundaries of software are redefined.

16
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Figure 2-2: Software Development Paradigm Comparison

Description:This diagram compares traditional development models with agent-
assisted development models
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2.2 How This Change Impacts Enterprise Process

Automation

Process Automation Is a Form of Software

Process automation is essentially a specialized form of software system. Whether a
web application, a data processing program, or an RPA workflow, they all consist of
the same technical elements:

e Logic control: Conditional branching, loops, exception handling

o State management: Variable storage, data passing, session maintenance,
transaction control

o System interaction: API calls, database operations, file I/O, Ul operations

o Error handling: Exception capture, retry mechanisms, fallback strategies, alert
notifications

Simultaneously, process automation faces challenges highly similar to software
development:

e Requirement understanding: How to transform ambiguous business
requirements into precise execution logic

o Implementation complexity: How to handle various business scenarios,
system interfaces, and exceptions

o Slow change response: How to quickly adjust implementation when business
rules or system environments change

o High maintenance costs: How to maintain maintainability and stability as
system scale grows

o Expert dependency: How to address talent shortages and knowledge transfer
challenges

The RPA scaling bottleneck mentioned in Chapter 1—human capacity cannot scale
linearly, expert knowledge cannot be replicated, marginal costs remain persistently
high—are the same bottlenecks facing traditional software development. This is not
coincidence but rather because they face the same fundamental problem: how to
efficiently build and maintain complex systems in large-scale, rapidly changing
environments.

18
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Paradigm Change Is Inevitable

Since process automation and software development face the same fundamental
challenges, when software development discovers agent-based solutions, process
automation will inevitably undergo the same paradigm shift. This is not a question of
"whether to adopt" but "when to adopt." The reasons are straightforward:

Technical feasibility is already proven. Al code assistants have
demonstrated that agents can effectively undertake software design,
implementation, debugging, and optimization work, with both efficiency and
quality reaching practical levels!'BIPl,  Since process automation is
fundamentally a form of software system, the same technologies can certainly
be applied to building process automation.

Economic drivers are irresistible. When software development teams
achieve efficiency improvements exceeding 50% through Al tools!"®, process
automation teams face identical efficiency pressures and human resource
constraints. If competitors achieve lower costs, faster response times, and
greater scale through new paradigms, enterprises have no choice but to follow.

User expectations have changed. When business departments see
development teams quickly generating code through natural language
requirement descriptions, they naturally expect process automation to achieve
the same agility. "Why can software development be this fast while my process
automation still takes weeks?"—such questions will become increasingly
frequent.

Key Insight: The process automation problem is fundamentally not a "process
problem" but a "how to build and maintain complex systems problem."

Key Differences in Paradigm Migration

It's important to note that while process automation and general software development
face similar challenges, there are key differences to consider during paradigm
migration:

Higher determinism requirements. Critical business processes (such as
financial reconciliation, compliance auditing) have determinism and auditability
requirements far exceeding those of general software systems. This means
agent applications in process automation must introduce intelligent
enhancement capabilities while maintaining deterministic execution, rather
than simply pursuing "full autonomy."

19
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Different human-machine collaboration models. In software development,
Al primarily assists developers in writing code. In process automation, Al needs
to assist various non-technical roles including business analysts, process
experts, and operations staff, requiring different interaction paradigms.

Higher change frequency. Business process change frequency is typically
higher than that of underlying technology systems. A core business system
may only be upgraded every few years, but business strategies may adjust
quarterly or even monthly. This places more stringent demands on Al's
adaptability and change response speed.

These differences mean process automation cannot simply copy Al application
patterns from software development but must explore suitable paradigms based on its
own characteristics. This is precisely the core content of the next chapter—What is
Agentic Process Automation (APA).

Chapter References

2025 Al Metrics in Review: What 12 Months of Data Tell Us About Adoption
and Impact - Al coding tool adoption and growth data

55% of All Departmental Al Spend Is Now on Coding - Enterprise Al
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Software Engineering Paradigm Transformation and Future Outlook in the Al
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Chapter 3: What Is APA

The first two chapters clarified RPA's ROI ceiling and its root causes, as well as the
fundamental changes underway in software development paradigms. This chapter
provides an in-depth introduction to the upgrade path for the next phase of enterprise
automation: APA—Agentic Process Automation.

3.1 Definition of APA

APA Definition: Agentic Process Automation (APA) is an approach to process
automation that introduces Al agents into both the development, execution and
maintenance of automations, while preserving deterministic execution and enterprise-
grade control.

This definition contains three key elements, each of which is critical:
1. Agents Participate in Full Lifecycle

APA does not merely introduce Al capabilities into process execution but rather
enables agents to participate deeply in the complete lifecycle of process automation:

o Development phase: Agents participate in requirements understanding,
process design, code generation, and debugging

o Execution phase: Agents participate in dynamic decision-making, exception
handling, interface adaptation, and data understanding

e Maintenance phase: Agents participate in change analysis, impact

assessment, code remediation, and regression testing

This "full lifecycle participation" is the fundamental difference between APA and
traditional "RPA+AI" solutions. The latter typically only invokes Al capabilities at
specific points (such as data extraction or document recognition), while process
development and maintenance remain entirely manual.

2. Deterministic Execution

APA explicitly does not pursue "full autonomy" but adheres to the principle of
"determinism first, agent enhancement." This means:

o Core process logic remains predictable, auditable, and traceable

e Agent involvement is controlled, observable, and governable

21
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o Systems provide complete execution logs and decision trails

Why insist on determinism? Because critical business processes (such as financial
reconciliation, compliance auditing, and fund transfers) have non-negotiable accuracy
and auditability requirements. APA's goal is not to replace "simple but reliable" RPA
with "smart but uncontrollable" Al, but rather to dramatically enhance development and
adaptation capabilities while maintaining reliability.

3.Enterprise-Grade Governance Capabilities
APA inherits and strengthens RPA's enterprise-grade governance capabilities:

e Version control: Versioned management of process code, configuration
parameters, and Al models

e Permission management. Fine-grained role-based permission controls
ensuring the right people do the right things at the right time

o Audit trails: Complete records of every process execution, every decision, and
every change

These capabilities are essential for enterprise-grade applications and represent an
important distinction between APA and other agent applications.

3.2 Core Capability Components of APA

APA is not a single technology but a capability system. This system comprises four
core capabilities, each answering a critical question, and each indispensable.

3.2.1 Agent-driven Development

What Problem Does It Solve?

Under traditional RPA, process design, generation, and debugging depend entirely
on manual effort. An experienced RPA developer designing a moderately complex
process may require 2-3 weeks, with substantial time spent on understanding
business requirements, designing technical solutions, writing process code, testing,
and tuning. This work is time-consuming and labor-intensive, representing the
primary bottleneck in scaling process automation.

How Does Agent-driven Development Change This?

22
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Under APA, developers only need to describe process goals and constraints using
natural language, for example:

Process goal:

Every morning at 8 AM, automatically export yesterday's salesdata
from ERP system, summarize by product category, and send Excel
report to Sales Director

Constraints:

® |f ERP system response exceeds 30 seconds, auto-retry 3 times

® |f total sales fall below threshold, highlight in red on report

® Report must include year-over-year and month-over-month
comparisons

Based on this description, the agent:
1. Automatically generates technical solution: Identifies system interfaces to
call, data processing logic, and exception handling strategies

2. Generates process implementation code: Including system login, data
queries, calculation logic, report generation, and email delivery steps

3. Generates test cases: Covering normal scenarios, exception scenarios, and
edge conditions

4. Executes automated debugging: Runs tests, identifies issues, and

automatically fixes them

Under this model, process "developers" are no longer limited to RPA engineers with
programming skills but extend to business personnel familiar with business
processes. They don't need to learn programming languages and complex details of
RPA tools—they only need to clearly describe "what to do," and the system handles
"how to do it."

Core Value: Process automation development is no longer entirely constrained by
the availability of specialized developers.

3.2.2 Spec-driven Collaboration

What Problem Does It Solve?
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In traditional RPA development, a vast gulf exists between business requirements and
technical implementation: business personnel describe requirements that are typically
vague and incomplete, while technical implementations are precise but
incomprehensible to business personnel. When requirements change, re-
communication, re-design, and re-development are required. Process intent,
constraints, and change history are often scattered across emails, meeting notes, and
verbal communications. This leads to substantial communication costs,
misunderstandings, and knowledge loss.

How Does Spec-driven Collaboration Work?

In APA, documentation becomes the core medium for human-machine
collaboration, serving as the carrier for process intent, constraints, and changes.

Document-Driven Development Process:

1. Requirements documentation: Business requirements are recorded in
structured documents, including: process goals, process steps, inputs and
outputs, business rules and logic, and exception handling strategies.

2. Document-driven code generation: Agents understand requirements based
on documentation and generate process code that conforms to specifications.

3. Bidirectional synchronization with traceability: Clear traceability
relationships are established between documentation and code: every code
segment traces back to corresponding requirement descriptions, developer
changes to documentation are reflected in code, and documentation and code
remain synchronized.

Documentation as Contract. Under this model, documentation is no longer a
formality that "becomes outdated once written" but rather:

o Interface for human-machine collaboration: Humans express intent through
documentation, Al understands requirements through documentation

o Authoritative carrier of knowledge: All critical process information resides in
documentation, not depending on individual memory

o Baseline for change management: All changes start from documentation,
ensuring consistency

o Basis for auditing: Complete records of process evolution history and
decision rationale
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Core Value: Process automation development shifts from "building workflows" to
"describing objectives."

3.2.3 Built-in LLM Commands
What Problem Does It Solve?

Traditional RPA processes are deterministic—this is both their strength and their
limitation: all logic must be pre-coded, all scenarios must be pre-enumerated. When
scenarios requiring semantic understanding, fuzzy matching, or open-ended judgment
arise, RPA falls short.

How Do Built-in LLM Commands Extend Capability Boundaries?

APA incorporates LLM capabilities as "native commands" within processes, as natural
as invoking Ul element clicks, database queries, or email sends. Typical application
scenarios for LLM commands include but are not limited to:

1. Intent recognition: Understanding real needs from customer emails/tickets
and routing accordingly

2. Content generation: Generating email replies, report summaries, marketing
copy, etc.

3. Document understanding: Extracting structured information from contracts,
invoices, and reports

4. Decision support: Providing analysis and recommendations for decisions
requiring human judgment

Core Value: Controlled use of LLMs during process execution to extend automation
boundaries.

3.2.4 Computer Use Agent
What Problem Does It Solve?
One of RPA's core pain points is fragility when Ul changes occur. Traditional RPA
relies on precise element selectors—when target system interfaces change, process
execution fails. Automated processes often involve numerous third-party systems and
vendor platforms, and these systems' interfaces update frequently, resulting in

extremely high maintenance costs.

How Does Computer Use Agent Solve This?
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Computer Use Agent is an agent capable of "seeing the screen, understanding tasks,
and operating autonomously."

Rather than using fixed element positioning, it understands screen content through
visual recognition, can identify common interface elements such as buttons, input
fields, tables, and menus, and understands interface semantics (such as "this is a login
button" or "this is an amount input field"). It can complete tasks based on goals (such
as "log into system" or "fill out order") rather than fixed operation sequences. Therefore,
it can handle common interface changes (such as new confirmation dialogs or element
position adjustments).

Of course, Computer Use Agent doesn't completely replace traditional element
positioning but serves as a complement and fallback. When traditional approaches fail,
it automatically switches to agent mode.

Core Value: Ul changes no longer cause process automation execution failures.

Synergy of the Four Capabilities

It's important to emphasize that APA's four core capabilities are not isolated but work
synergistically to form a complete capability loop:

Agent-driven Development lowers barriers and time costs for process
development

e Spec-driven Collaboration ensures alignment between business intent and
technical implementation

e Built-in LLM Commands extend process capability boundaries, handling
semantic understanding and fuzzy judgment

o Computer Use Agent improves robustness against Ul changes and reduces
maintenance costs

Together, these four capabilities realize APA's core value proposition: breaking

through process automation's scalability bottleneck while maintaining
determinism and governance capabilities.
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Figure 3-2: APA Core Capability Synergy Diagram

Description: This diagram shows how APA's four core capabilities work synergistically

Agent-driven Development

Acts on: Requirements, Development, Testing phases

Value: Lowers development barriers, shortens
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Arrow pointing to first half of lifecycle
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Bottom: Computer Use Agent
Acts on: Execution, Maintenance phases
Value: Adapts to Ul changes, reduces
maintenance costs
Arrow pointing to second half of lifecycle

3.3 Differences Between APA and RPA

Built-in LLM Commands

Acts on: Execution phase
Value: Extends capability
boundaries, handles semantic
understanding

Arrow pointing to execution
phase

After fully understanding APA's definition and core capabilities, a natural question
arises: What is the essential difference between APA and RPA? Is it evolution or

revolution?

The core difference between APA and RPA can be summarized in a single question:
When processes need development, when business rules change, when system

interfaces adjust—who bears the cost?
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Under RPA:

Development costs: Borne almost entirely by humans

- Requirements analysis — Manual
- Process design — Manual

- Code writing — Manual

- Testing and debugging — Manual

Change costs: Borne entirely by humans

- Requirements changes — Manual re-analysis, design, development, and
testing

- System upgrades — Manual inspection of each affected area, code
modification, regression testing

- Ul adjustments — Manual updates to element locators, functional verification

Under APA:

Development costs: Primarily borne by agents, with humans responsible for
describing requirements, decision-making, and review

- Requirements analysis — Agents understand business intent and generate
technical solutions

- Process design — Agents generate process structure and steps
- Code writing — Agents generate implementation code

- Testing and debugging — Agents generate test cases and perform
automated debugging

Change costs: Primarily borne by agents, with humans responsible for
confirmation and decision-making

- Requirements changes — Agents analyze impact and generate modification
proposals for human review

- System upgrades — Agents identify changes and auto-adapt, with human
supervision and verification

- Ul adjustments — Computer Use Agent autonomously adapts, with

traditional approaches as fallback
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Comparison Table

Here is a key difference compari
son table between RPA and APA:
Table 3-1: Key Differences Between RPA and APA

RS ASEBS

RPA (Traditional Process Automation) APA (Agentic Process Automation)

Fully manual, low-code, drag-and-drop Riscs=s Agent-first; humans define requirements
development

Fully code-driven Process execution Code + LLMs + screen-operation agents

Limited (rule-based processes only) Use cases Limited (rule-based processes only)

High (deterministic code execution) Stability & efficiency  High (still grounded in deterministic execution)

Weak (Ul changes require code updates) Ul adaptability Weak (Ul changes require code updates)

Evolution or Revolution?

Returning to the original question: Is APA an evolution or revolution of RPA?

From a technical
implementation
perspective:

From a business From a practical
model perspective: path perspective:

Rewvolution Progressive upgrade
Evolution g P9

From a technical implementation perspective: Evolution. APA inherits RPA's core
strengths (deterministic execution, enterprise-grade governance) and builds agent
capabilities on this foundation.

From a business model perspective: Revolution. APA changes the fundamental
question of "who pays for development and change," causing a structural change in
process automation's economic model.

From a practical path perspective: Progressive upgrade. Enterprises don't need to
start from scratch but can gradually introduce APA capabilities while preserving
existing RPA investments (see Chapter 5 for details).
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Key Insight: APA's essential difference lies not in feature quantity but in "who pays
for change."

30



Laiye APA: Agent Driven Enterprise Process Automation

Chapter 4: How APA Expands the Scale
and Boundaries of Automation

The first three chapters have systematically explained RPA's ROI ceiling, the paradigm
shift in software development, and APA's definition and core capabilities. This chapter
answers not technical details but business fundamentals: How does APA
fundamentally change the scale and boundaries of enterprise process
automation? We call this change "the 10x transformation"—not a 10% improvement,
but an order-of-magnitude leap.

4.1 10x Automation Builders: Who Can Build Process

Automation

How APA Amplifies Automation Development Capacity

Under the traditional RPA model, process automation is work that is highly dependent
on experts, with development capacity limited to a small number of specialists and
unable to scale. By introducing agents into process development, APA fundamentally
changes the question of "who can build." Under APA, substantial work that previously
required expert manual effort is now handled by agents:

e Requirements understanding: Agents can parse business requirements
described in natural language, identifying key elements (inputs, outputs, logic,
constraints)

o Technical solution design: Based on business intent, agents automatically
generate technical implementation solutions, including system calls, data
processing, and exception handling strategies

o Code generation: Agents directly generate process implementation code,
including all step details

o Test case generation: Agents automatically generate test scenarios covering
normal paths and exception cases

o Problem diagnosis and remediation: When process execution fails, agents

can analyze logs, locate problems, and attempt automatic fixes

Humans are no longer "executors" but "decision-makers and reviewers." The "10x"
here doesn't mean the number of people increases 10x%, but rather that the population
capable of participating in development expands by an order of magnitude: from
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"a few RPA experts" to "RPA experts + IT staff + business analysts + senior business
personnel" and broader groups. Simultaneously, each person's productivity
significantly improves, and business personnel can directly participate in building
simple processes, unlocking substantial demand.

Key Insight: APA transforms process automation's "development capacity” from a

scarce expert resource into scalable system capability, thereby expanding the
population capable of participating in development by an order of magnitude.

4.2 10x Automation Coverage: Which Processes

Become Worth Automating

How APA Expands Automation Coverage

APA significantly reduces the development and maintenance costs of mid-to-long-tail
processes through the following points, expanding automation coverage:

Built-in LLM Commands
expand automation
scenarios:

Agent-driven Development
reduces initial costs:

Computer Use Agent reduces
maintenance costs:

Development cycles shorten from
weeks to days, making mid-to-
low frequency processes
economically viable. Developers
expand from a few experts to
mostbusiness personnel,
enabling more processes to be
developed in parallel.

Automatic adaptation when Ul
changes occur, without manual
code modification. Processes
involving third-party systems no
longer fail frequently due to
interface changes.

LLMs can handle steps

requiring semantic
understanding (such as
document extraction, intent
recognition), perform fuzzy
matching and context-based
judgment, and eliminate the
need to pre-enumerate all
scenarios as rules and code.

Key Insight: APA not only makes individual process automation development more
efficient but also makes more previously "difficult to automate" processes viable again.

4.3 The Mechanism Behind the 10x Transformation

Two Results of the Same Economic Model Change
"10x Automation Builders" and "10x Automation Coverage" appear to be two

independent results, but behind them lies the same fundamental change: the cost
structure of process automation has changed.
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Traditional RPA Cost Structure:

Single process cost = RPA platform amortized cost + Process development
cost + Process maintenance cost

Where process development cost and process maintenance cost are almost
entirely human labor costs

Each new process added increases costs linearly, but since most are human
labor costs, the slope is steep

APA Cost Structure:

Single process cost = APA platform amortized cost + Process development
cost + Process maintenance cost

Where process development cost and process maintenance cost are mostly
agent costs (token consumption), with a smaller portion being human labor
costs

Each new process added increases costs linearly, but since most are agent
costs, the slope is much gentler

Figure 4-1: Total Cost of Ownership (TCO) Curve Comparison Between RPA and
APA

Total development and maintenance

cost(in $1,000s USD)

Total Cost Ownership(TCO) Curve Comparison Between RPA
and APA
350 320
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250
200
150
100 0
50 80
0 30
10 50 100 200

Process count
=@==RPA cost curve e=@umAPA costcurve

The Flywheel Effect of Dual Amplification

The change in cost structure triggers a positive cycle:
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e Step 1: Development costs decrease — More people can participate — 10x
increase in builders

e Step 2: Maintenance costs decrease — Mid-to-long-tail process ROl becomes
viable — 10x% increase in coverage

e Step 3: Scale expansion — Platform costs spread thinner — Marginal costs
continue to decrease

Key Insight: What APA changes is not the efficiency of a single step but the overall

cost structure of automation, thereby triggering dual amplification in scale and
coverage.
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Chapter 5: Progressive Upgrade Path
from RPA to APA

The first four chapters systematically explained RPA's challenges, APA's capabilities,
and how APA delivers a 10x improvement in automation scale and boundaries. This
chapter provides clear, actionable guidance—whether you are an existing RPA user
with large-scale deployments or a new user considering process automation.

5.1 Why the Upgrade Must Be Progressive

The Risk of Total Replacement

When enterprises consider new technologies, the most direct thought might be "start
from scratch": stop all RPA processes and rebuild everything with APA. But this
aggressive approach conceals significant risks:

Business continuity risk: Technical complexity

izational ch
risk: Organizational change

Many RPA processes have risk:
become critical to business
operations. Sudden
interruption could cause
business disruption, impact
customer service and
revenue, and even short-
term interruptions may
create compliance issues
and audit risks.

RPA processes refined over
extended periods contain

‘Teams need time to adapt
to new working methods.
Learning curves require
time, and immediate optimal
performance cannot be
expected.

substantial business rules
and exception handling
logic. One-time migration
may miss critical details,
causing automation failures.

Core Principles of Progressive Upgrade

It must be clear that APA is not a replacement for RPA but an enhancement and
extension. The upgrade from RPA to APA should follow these principles:

o Prioritize pain points, not comprehensive replacement: Identify processes
with highest maintenance costs and most frequent changes. These processes
are where APA delivers the most value.

e Old and new coexist, with long-term coexistence: RPA and APA are not

either/or. Choose the most suitable approach based on process characteristics,
with both coordinated through a unified orchestration platform.
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e« From pilot to rollout, expand after validation: Start with small-scale pilots to
validate value and risks, then proceed to large-scale rollout after adequate
preparation.

5.2 Upgrade Path for Existing RPA Users

For enterprises that have already deployed RPA, the APA upgrade path can be divided
into three phases:

Phase 1: Assessment and Planning (1-2 months)

Objective: Clearly understand current RPA status, identify priorities, and develop an
APA upgrade roadmap.

Key Activities:

1. Process inventory and classification: Inventory all RPA processes,
recording business value, development cost, execution frequency,
maintenance frequency and effort. Classify according to the following
dimensions:

1. Stable processes: Fixed rules, rarely changing, low maintenance cost

2. High-maintenance processes: Frequently requiring modification due to
requirement changes, Ul changes, or rule adjustments

3. Constrained processes: Processes not automated due to insufficient
ROI caused by high complexity or change frequency

2. Pain point identification: Interview RPA development teams to understand
pain points in development and maintenance phases. Collect business
department feedback to understand unmet automation needs.

3. Priority assessment: Considering pain points, business value, and technical
feasibility holistically, select 3-5 processes as first-batch pilots. Develop a 12-

month phased upgrade plan.

Deliverables: RPA process classification list, pain point analysis report, APA upgrade
roadmap (including priorities, timeline, and resource requirements)
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Phase 2: Pilot Validation (3-6 months)

Objective: Validate APA's value on a small scale, accumulate experience, and refine
methodology.

Pilot Implementation Steps:

1. Environment preparation: Deploy APA platform, train core team (2-3 RPA
developers, 1-2 business analysts).

2. Process migration/new build
1. For high-maintenance RPA processes: Retain original RPA process as
backup, reimplement with APA, fully leveraging agent capabilities. Run

in parallel for a period and compare results.

2. For new processes: Build from scratch with APA, comparing
development cycles with traditional RPA approach.

3. Effectiveness evaluation (RPA vs APA)

1. Record key metrics: Development cycle comparison, maintenance
effort comparison, automation success rate, etc.

2. Collect team feedback: Developer experience, business user
experience.

Phase 3: Scale Rollout (6-12 months)

Objective: Based on pilot experience, roll out at larger scale and establish mature APA
operating system.

Rollout Strategy:
1. Phased migration of high-maintenance processes: Migrate 5-10 high-
maintenance processes per month, maintaining pace to avoid overwhelming

teams.

2. Develop new processes with APA: New automation requirements default to
APA development.
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3. Establish APA capability center: Develop more APA-skilled developers, with
target of 50%+ of team proficient in APA. Build best practice libraries and
template libraries to accelerate development.

5.3 How New Users Can Adopt APA from the Start

For enterprises that have not yet deployed RPA, can they adopt APA directly, skipping
the RPA phase? The answer is: Yes, but the right principles must be followed.

Advantages of Direct APA Adoption

1. Avoid duplicate investment: No need to first invest in an RPA platform, then
invest in an APA platform. No need to go through the "RPA—APA migration”
process. Build future-ready architecture from day one.

2. Establish the right talent capability model: Teams learn agent-driven
development approaches from the start. Business personnel participate in
automation development from the beginning.

3. Cover larger automation scope: Not limited by RPA capability boundaries.
Can address both high-frequency and mid-to-long-tail processes from the start,
avoiding the regret of "only being able to automate 10% of processes."

Recommended Getting-Started Path
Phase 1: Select Appropriate Initial Scenarios (1-2 months)

Don't start with the most complex processes. We recommend starting with these types:

o High-value, high-frequency processes: As with traditional RPA, these
processes should be automated first

e Mid-to-long-tail processes with obvious pain points: Not economical for
traditional RPA but have automation value

e Processes involving some judgment: Can demonstrate LLM capabilities
without being overly complex

Phase 2: Build Initial Team, Develop Skills (2-3 months)
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Recommended team composition:

o 2-3 technical staff with automation experience (can have software
development, operations, or RPA development backgrounds)

e 1-2 business analysts or process experts
Team development focus:

o APA platform usage (typically 1-2 weeks to get started)

e Agent-driven development methods, document-driven collaboration
approaches

o Governance and auditing best practices
Phase 3: Rapid Iteration, Accumulate Experience, Scale Up (3-6 months)

e Deliver 5-10 processes per month
o Control development cycle to 1-2 weeks per process

e Build internal team knowledge base and best practices
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Chapter 6: Outlook—The Future of
Enterprise Process Automation

In this final chapter of the whitepaper, let us review the core arguments and look
ahead to the future of enterprise automation.

6.1 The Enduring Value of RPA

This whitepaper has devoted considerable space to discussing RPA's ROI ceiling and
scalability bottlenecks, but this by no means suggests that RPA is obsolete. On the
contrary, RPA's enduring value as the foundation for deterministic process
automation is beyond question.

RPA Solved Real Problems
The value RPA has delivered to enterprises over the past decade is tangible:

e Automated large volumes of repetitive manual operations, freeing human
resources for higher-value work

e Lowered automation barriers through low-code approaches, enabling business
departments to participate

e Provided enterprise-grade governance capabilities, ensuring automation is
controllable, auditable, and scalable

Tens of thousands of enterprises worldwide have achieved significant returns on
investment from RPA. This is not coincidental—RPA genuinely addressed real
enterprise pain points.

RPA's Value Will Not Disappear
Even in the APA era, RPA still has its irreplaceable position:
Highly standardized scenarios: When process rules are completely fixed and
execution frequency is extremely high, traditional RPA's deterministic execution

remains the optimal choice. There is no need to introduce unnecessary complexity for
the sake of "intelligence."
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Strictly regulated industries: In heavily regulated industries such as finance,
healthcare, and energy, certain processes require complete determinism and
traceability, with no "black boxes" permitted. Traditional RPA perfectly meets these
requirements.

Mature, stable processes: For processes that have run stably for years, have long
since paid back their investment, and rarely require changes, maintaining the status
quo is the most economical choice.

RPA Is the Foundation of APA
APA is not starting from scratch but evolving on the foundation of RPA:

o APA preserves RPA's principle of code-based deterministic execution

e APA inherits RPA's enterprise-grade governance capabilities (permissions,
auditing, monitoring)

e APA's agent capabilities are enhancements built on top of a deterministic

foundation, not replacements

In this sense, APA is an "evolved version" of RPA, not a "competitor." Enterprise
investments in RPA will not be wasted but will be further amplified in the APA era.

Key Insight: Enterprise automation need not choose between stability and intelligence.

APA proves both can be achieved—maintaining the reliability of deterministic
execution while gaining the scalability that agents provide.

6.2 The Long-Term Changes APA Brings

APA's significance extends beyond a technology upgrade—it represents a
fundamental transformation in enterprise automation paradigms. This transformation
will have profound impacts at three levels.

First Change: Transformation of Economic Models

From Linear Costs to Decreasing Costs:

Under traditional RPA, automation's cost structure grows linearly—development costs
remain nearly constant for each new process; the more processes, the heavier the

maintenance burden. This leads enterprises inevitably hitting an ROI ceiling after
scaling to a certain size.
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APA changes this economic model: Agents handle substantial development and
debugging work, significantly reducing marginal costs. The more processes, the more
platform costs are spread. Scale is no longer the enemy of costs but becomes a means
of cost reduction.

This economic model change means sustainable scaling of automation becomes
possible. Enterprises need not make painful trade-offs between "expanding scale"
and "controlling costs" but can continuously expand automation coverage while
maintaining ROI.

From Project Investment to Capability Building:

Under traditional models, each RPA process is an independent project: requiring
project initiation, ROI evaluation, resource allocation, and delivery acceptance. This
project-based approach causes numerous mid-to-long-tail processes to be abandoned
due to insufficient individual ROI, keeping automation "point-based" and unable to form
systematic capabilities.

Under APA, automation is more like a foundational capability: No need to justify each
process individually—if there's demand, it can be quickly implemented. Automation
transforms from "project" to "capability," from "cost center" to "value engine."

Second Change: Restructuring of Organizational Capabilities
From Expert Developers to Citizen Developers:

Under traditional models, process automation is highly dependent on a small number
of RPA experts. These experts become scarce resources and bottlenecks. CoE teams
are overwhelmed responding to queued demands, response speed is slow, and
business departments are dissatisfied.

Under APA, a broader population can participate in automation development: Business
personnel can describe requirements while agents generate implementations; IT staff
can review solutions to ensure technical feasibility; process experts can focus on
business value rather than technical details. This shift from "expert dependency" to
"universal participation" unleashes tremendous organizational potential. Automation is
no longer constrained by CoE team headcount but becomes a shared capability across
the entire organization.

From Reactive Response to Proactive Optimization:

Under traditional models, RPA teams spend 80% of their time maintaining existing
processes, with only 20% for developing new ones. This "firefighting" mode leaves
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teams exhausted, unable to proactively think about how to optimize processes and
create greater value.

Under APA, agents handle most maintenance work, allowing development teams to:
proactively identify new automation opportunities; continuously optimize existing
processes, improving performance and user experience; explore innovative
application scenarios—transitioning from "firefighting" to "innovating."

Third Change: Enhancement of Business Agility
From Months to Days:

Traditional RPA's development and change cycles (typically weeks to months) become
a drag on business agility. APA significantly shortens response cycles: New process
development shrinks from weeks to days; business rule changes shrink from days to
hours. This improvement in response speed enables automation to truly keep pace
with business rhythm, even becoming an enabler of business innovation.

From Cost Optimization to Strategic Advantage:

Traditional RPA's value primarily manifests in "cost reduction and efficiency
improvement"—reducing manual labor, lowering errors, improving efficiency. These
values are certainly important but are more about "maintaining position" than
"advancing."

APA's value extends beyond cost optimization to strategic advantage:

e Market response speed: While competitors are still manually handling mid-to-
long-tail processes, you've already achieved automation and can respond to
market changes faster

o Customer experience improvement: Automation coverage expanding from
10% to 50%+ means more customer requests can receive rapid response,
significantly improving customer satisfaction

o Business innovation capability: When automation is no longer constrained
by expert headcount, business departments can more boldly try new models

and processes, because technical implementation is no longer a bottleneck

In this sense, APA is not merely a technology tool but a core component of enterprise
digital capabilities.
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Outlook: The Future Form of Automation

When we take a longer-term view, APA reveals the future form of enterprise process
automation:

New paradigm for human-
machine collaboration:

Humans are responsible for

. ) Sustainably scalable Agile-response
L3l i) Bl G CaHlie economic model: organizational capability:
intent, and making decisions; . 9 P )
agents are responsible for . .
9 resp Automation no longer has More automation happens
understanding intent, . h
. . scalability bottlenecks because bottom-up, automation keeps
generating implementations, . . .
. ] marginal costs decrease— pace with business rhythm,
executing operations, and -
. larger scale means greater becoming a core element of
adapting to changes; both . . »
economies. enterprise competitiveness.

continuously collaborate
through dialogue,
documentation, and other
means.

This is not a distant vision but a reality unfolding now. Early adopters have already
taken solid steps along this path and are achieving tangible business returns.
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Final Thoughts

Enterprise process automation has reached a point where the question is no longer
"whether to do it" but "how to do it better."

RPA spent a decade proving the value of process automation while also exposing the
limitations of purely manual development approaches. APA's emergence is not
coincidental but an inevitable outcome of technological evolution—as agents redefine
how software is built, process automation, as a form of software, will naturally undergo
the same paradigm shift.

For enterprise decision-makers, now is the time to seriously consider:

o Has your RPA already hit scalability bottlenecks?
e How many processes have been abandoned due to insufficient ROI?

e Is your CoE team overwhelmed with maintenance work?
If the answer is yes, then APA is worth your in-depth exploration and trial.
For RPA practitioners, APA is not a threat but an opportunity:

o Liberation from repetitive coding work
e Focus on higher-value architecture design and business innovation

o Master new skills for the agent era, enhancing career competitiveness
For technology providers, APA is the direction for the next decade:

e Not simply adding Al features on top of RPA
o But fundamentally rethinking how process automation is built and operated

e Providing enterprises with truly scalable solutions

The next phase of enterprise process automation has begun. APA does not
replace RPA but amplifies RPA's value by 100x.

The future of automation is not about choosing between stability and intelligence, but
achieving both. That future has arrived.
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