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Executive summary

Organizations are leveraging artificial intelligence across the application development lifecycle
(ADLC) to accelerate all facets of application delivery. From ideation, design, and coding to
testing, deployment, and ongoing optimization, organizations are leveraging Al tooling to
support requirements development, architectural design, and produce code. Al facilitation helps
development teams move faster while reducing errors and technical debt. Use of Al copilots and
automated testing frameworks improve code quality, security, and performance and enable
continuous feedback and intelligent recommendations. Organizations have reported that Al
enhances observability, helps to predict and circumvent incidents and automate remediation,
thereby enabling organizations to create and enhance more resilient and self-healing systems.

Both Al-infused and Al-native applications are becoming investment areas in the enterprise. Al-
infused applications, which embed Al capabilities (such as recommendations, chat interfaces, or
predictive analytics) into traditional software to enhance user experience and decision-making
are often starting points for organizations to initiate Al pilots and proofs of concepts. Al-native
applications, by contrast, are in the nascent stage. These applications are built from the ground
up around Al models, data pipelines, and adaptive learning systems, creating an intelligence
source, rather than treating Al as an add-on.

Al-native development is elevating in importance because advances in foundation models,
APls, and compute infrastructure have become more abundant and accessible, making it more
feasible to rapidly build intelligent, context-aware applications. However, despite the advances
in Al technology and availability, many core challenges impede how organizations can harness
Al-powered application lifecycle management benefits. These challenges center on Al (and
agentic Al) governance, cost management, and data readiness, hygiene, and transparency. To
forge ahead, organizations must establish robust governance models, develop more
standardization in operations, and leverage partners for wisdom, guidance, and help.

In the near term, IDC believes that organizations will continue to focus on integrating Al into
existing application lifecycle management workflows, improving developer productivity, and
standardizing Al engineering practices such as prompt management, model evaluation, and
governance. Over time, IDC expects that development will shift toward more autonomous
systems where Al agents collaborate more with humans to design, build, and maintain
applications with less manual intervention. In the far term, IDC believes Al-native applications
will evolve into continuously learning assets that more flexibly and dynamically adapt to users,
environments, and business goals, helping to ultimately transform how software is created and
used.

In this White Paper

This White Paper reviews how enterprises face increased challenges with technology
complexity and, as a result, have opportunities to leverage ecosystem partnerships to simplify
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complexity and improve business outcomes through Al-powered application development
initiatives.

Situation overview

Organizations are facing increasing business pressures to adapt more quickly to increasingly
changing business environments. Pricing pressures and economic uncertainty are forcing IT
and business leaders to optimize uses of cash and to make smarter decisions about where they
invest in technology and how they can leverage services. Against this backdrop, how
organizations think about and manage their application portfolios, as along with application
development, has fundamentally shifted. Organizations are now grappling with the complexity of
the application portfolios they already have. Application portfolio growth has plateaued, but the
constitution of those portfolios — spanning legacy systems, cloud-native apps, software-as-a-
service (SaaS) platforms, and Al-enabled tools — continues to be diverse. This is creating new
operational and governance challenges, and, in turn, reshaping demand for external application
services. IDC has found that:

e Macroeconomic forces pressure organizations to pivot amidst uncertainty.
Macroeconomic instability and competitive market dynamics are converging with structural
Al shifts to create an environment defined by pricing pressure, uncertainty, and the need
for rapid organizational adaptation.

e Application portfolio constitution has become more complicated. Organizations have
amassed sizable application portfolios over the years, with the median portfolio size
nearing 400 applications. IDC’s application services survey, conducted in Q4 2025, found
that organizations are stabilizing their application portfolio sizes but are not consolidating
application types. Rather, portfolios span varied application types — including mainframe,
custom-built, packaged, web, and SaaS — and portfolios are expected to remain highly
diverse across varied application types (see Figure 1).

¢ Increased complexity has led organizations to seek modern tools and services. As
portfolio complexity has increased, organizations have found it more challenging to
maintain the necessary resources to not only develop new applications and functionality,
but also to manage applications. Costs to carry diversified talent have increased, and
abilities to keep talent have gotten more challenging. To this end, organizations are
seeking to leverage Al for a variety of application services they use, with application
development being where they seek to use Al the most as part of services delivery (see
Figure 1).
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Figure 1

Application portfolio constitution

Q. Of all the applications in your organization’s application portfolio, how would you estimate your
organization’s applications distribute against the following application types today, and what would you
expect that percentage to look like in five years?

Mainframe (e.g. COBOL, Fortran, etc.) R

Out-of-Support Packaged Applications
(e.g., Oracle r10x or earlier, SAP R5 or earlier, other I
old packaged applications out of vendor support, etc.)

Packaged Applications (e.g., SAP R6 or newer,
Oracle r11 or newer, other packaged applications
within vendor support, etc.)

SaaS/PaaS/Cloud Native (e.g., salesforce, Microsoft
Dynamics 365, NetSuite, Workday,
SuccessFactors, etc.)

Custom developed/home grown
(e.g., Java, .NET, C, C#, C++, etc.)

Web (e.g., Python, PHP, Perl, JavaScript,
HTML, HTMLS5, etc.)

Native Mobile (e.g., iOS, Android, Blackberry,
KONY, etc.)

o
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Today mIn 5 years

Source: IDC's Application Services Survey, 2025 (n = 821)
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Figure 2

Use of AI-powered services for application services
Q. Which of the following application lifecycle management areas does your organization most want to
use Al to support 3rd party application services today, and which would your organization most want to
use Al to support 3rd party application services in the next five years?
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Source: IDC's Application Services Survey, 2025 (n = 821)

The benefits of AI-powered app dev services

The integration of Al into application development services is fundamentally restructuring
what enterprises can expect from third-party application services providers as well as the
value those providers can deliver. Al-enabled application development has moved beyond
generating and accelerating code output. It amplifies development talent, establishes
additional gates for quality oversight, and helps simplify complexity across the full
application lifecycle. For enterprises facing budget pressure, talent scarcity, and
increasingly complex technology environments, the shift yields meaningful implications.
Organizations can leverage Al-enabled application development to realize such benefits
as::

Faster time to value and increased productivity: Al-assisted tools help accelerate code
generation, reduce time spent on repetitive tasks, and enable development teams to
achieve minimum viable product (MVP) milestones faster than traditional delivery models.
Testing velocity can be improved, as Al can generate, execute, and analyze test cases in
parallel with development, as well as catch defects earlier and reduce needs for
development rework. Al also enables more iterative delivery processes, enabling
enterprises to validate assumptions more quickly, respond to evolving requirements faster,
and begin realizing business value earlier in the project lifecycle.
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e Talent flexing: A scarcity of specialized development talent remains a persistent
challenge for enterprises, especially in areas such as cloud-native development, data
engineering, security, and emerging Al/ML integration. Al-enabled development helps
address this challenge in two ways. First, it augments existing talent by allowing
developers to operate above their normal skill ceiling and helps them take on more
complex tasks with Al assistance filling gaps in specialized knowledge. Second, it expands
the effective talent pool and resource capacity by lowering dependencies on development
specialists. Service providers can deploy smaller, more senior teams with Al tooling
handling volume and complexity that would otherwise require larger delivery pyramids. The
result for enterprises is more flexible access to scarce skills, reduced carrying costs for
talent, and delivery models that scale more efficiently with project demand.

e Continuous innovation and lifecycle management evolution: Al helps to change the
business model and risk profile of ongoing application maintenance and new application
enhancements. In the past, application modernization and custom development work have
been expensive endeavors, disruptive, and challenging to sustain. Al-enabled
development, combined with modern architectural components such as microservices and
services-oriented architectures, create opportunities to reduce risks and make
modernization and custom development initiatives less risky. Application improvements
can evolve incrementally with Al assisting in analyzing impacts, mapping dependencies,
refactoring code, and generating and maintaining documentation updates. Change
management risks can be lessened because incremental, well-tested modifications carry
less systemic risk than large, infrequent release cycles. The cumulative effect is an
application portfolio that stays current, adapts continuously to business needs, and avoids
the costly modernization cliff that has historically followed years of deferred investment.

The challenges that emerge with Al-app dev

While Al-enabled application development can generate business benefits, capturing them
comes with challenges. The challenges can introduce new categories of risk into the application
environment, and comprehending the challenges is a prerequisite for building an Al-enabled
development strategy that is both effective and sustainable. Organizations need to be prepared
for:

o [Establishing and maintaining Al and agent governance: Enterprises must establish
clear policies around how Al tools are selected, deployed, and monitored within
development workflows. This includes defining ownership boundaries for various
development stages and approval gates. Agent-based development introduces particular
complexity, as multi-step autonomous workflows can produce outputs that move forward
without human oversight. Without formal governance frameworks that address model
usage policies, human oversight checkpoints, and escalation protocols, organizations risk
deploying Al in ways that outpace their ability to manage or audit what it produces. Service
providers that lack mature Al governance practices of their own represent an extension of
this risk into the enterprise.

¢ Instituting cost controls: Al-enabled development carries a different cost structure than
traditional application development. Model inference costs, licensing fees for Al tools,
infrastructure requirements for private or on-premises model deployments, and the
ongoing cost of prompt engineering, fine-tuning, and model maintenance can accumulate
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quickly and blow out budgets. At the same time, the productivity gains Al enables do not
always translate directly to cost savings, particularly when development velocity outpaces
an organization's capacity to absorb, test, and deploy new functionality. Enterprises must
establish economic guardrails that tie Al tooling investment to measurable delivery
outcomes, and service providers should be held accountable for demonstrating where and
how Al drives genuine efficiency rather than simply generating more output at the same or
higher cost.

e Ensuring transparency and control: Al can significantly accelerate software
development, but increased code volume does not automatically translate into better
software outcomes. As Al-generated code becomes more prevalent, organizations must
address critical questions around transparency and accountability, such as code
origination, developer code review, and code standards for architecture, quality, and
security. In addition, Al models may introduce unintended biases or design decisions
inherited from their training data, resulting in code patterns, logic, or architectures that are
not aligned with organizational requirements. To mitigate these risks, enterprises must
establish strong governance, auditability, and human review processes within Al-assisted
development workflows. Effective oversight ensures that gains in speed and productivity
do not come at the expense of quality, security, compliance, or business alignment.

e Upholding governance and data security and minimizing risk: Al-assisted application
development introduces a range of governance, security, and legal considerations. One of
the earliest decisions involves whether to use public Al models or private, enterprise-
controlled alternatives. While public models can accelerate development, they may expose
sensitive code, architectural designs, or proprietary business information to external
environments, creating potential compliance and data security risks. Private deployments
provide greater control over data but require additional investment in infrastructure,
operations, and model management. To manage these risks, organizations should embed
governance controls directly into their development processes, including code provenance
tracking, licensing and compliance validation, and legal review of Al-generated
components.

¢ Facilitating compatibility with existing systems and environments: Al development
tools are highly effective in modern, cloud-native environments. However, many
enterprises operate more complex technology landscapes. Legacy systems, older custom
applications, and technical debt create challenges that Al tools are not always equipped to
address. Not all Al models have familiarity with older programming languages, frameworks,
and architectural patterns, thereby increasing the risk of generating code that appears valid
but fails to meet functional or operational requirements. As a result, organizations need to
take a pragmatic approach to Al adoption, identifying where automation can deliver
meaningful value and where human expertise remains essential.

How organizations can overcome challenges

To mitigate risks and overcome Al challenges, organizations should approach Al adoption
strategically and holistically. Taking advantage of Al in application development requires more
than technology implementation. Organizations need to institute governance models, align
organizational business units, develop and incrementally improve modern development
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practices, and build out and manage strong ecosystem partnerships. To maximize chances for
success and avoid Al pitfalls, organizations must:

Begin with Al governance and establish robust guardrails. Governance is the
foundation of any Al-enabled application development strategy. As Al becomes more
deeply embedded in software engineering processes, organizations need to establish clear
policies overseeing how Al tools are used, how and what data can be shared with models,
and how Al-generated outputs are reviewed and approved. Governance frameworks need
to address model selection, data privacy, security controls, code auditability, intellectual
property protection, and human oversight requirements. Organizations also need to
establish mechanisms for Al-generated code traceability, validating results, and ensuring
compliance with internal standards and external regulations. By implementing guardrails
early, enterprises can reduce risk while creating the confidence needed to scale Al
adoption across development teams.

Leverage Al as augmentation, not replacement of talent. Al can provide the most value
when it augments human capabilities rather than replaces them. While Al can automate
repetitive tasks and accelerate development velocity across the lifecycle, it often falls short
in contextual understanding, business knowledge, and judgment required for critical
engineering decisions. Organizations should position Al as a productivity accelerator that
enables developers to focus on higher-value work such as architecture design, problem-
solving, innovation, and stakeholder collaboration. Likewise, organizations should invest in
talent development, training and upskilling their workforce to effectively leverage Al tooling
and support Al-augmented testing, code validation, and governance practices. Maintaining
levels of human oversight ensures that Al-generated outputs align with business
objectives, quality standards, and enterprise requirements.

Standardize across tooling, platforms, and architecture. Standardization is a key
enabler of scaling Al. Fragmented development environments that comprise of multiple
toolsets, varied architectures, and disparate platforms limit the effectiveness of Al-powered
development initiatives. Because of this, organizations should work toward standardizing
development tools, engineering practices, and architectural frameworks. Modular
architectures and consistent development standards promote more accurate outputs,
improve code reusability, and provide platforms for automation across the software
lifecycle. Standardization also helps to simplify governance, security, and compliance
efforts by reducing variability across the application landscape.

Modernize and refine incrementally. Many organizations view modernization as a large-
scale transformation effort. By pursuing modernization incrementally, using Al to
accelerate and simplify continuous improvement initiatives, organizations can reduce the
risks that come with transforming underlying systems. Al can help organizations analyze
legacy applications and portfolio estates, and it can identify dependencies, generate
documentation, automate testing, and support code refactoring efforts. Through
componentizing modernization initiatives into smaller, manageable pieces and phases,
enterprises can reduce risk that comes from change, harness business value more quickly,
and establish an application portfolio, platform, and method to improve applications over
time. This can also help organizations build experience with Al-enabled development,
develop lessons learned, and refactor processes to improve utility of Al moving forward.

Identify and cultivate the right partnerships. To scale Al-powered application
development, organizations may need to seek out capabilities that they do not possess
internally. Strategic partnerships with experienced service providers can help organizations
accelerate adoption, reduce implementation risk, and provide access to specialized
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expertise. In evaluating partners, organizations should assess how Al is embedded within
actual delivery processes. Consider providers that demonstrate proven governance
frameworks, measurable productivity improvements, strong security practices, and a clear
approach to balancing automation with human oversight. Similarly, partners should exhibit
experience working within complex enterprise environments and appropriate industry
expertise, including legacy systems and highly regulated industries. Partnerships should
be built around shared outcomes, continuous innovation, and a long-term collaboration
mindset. As Al technologies evolve, organizations will benefit from partners that invest in
new capabilities, share best practices, and help continuously refine Al-enabled
development strategies.

HCLTech Al-native application
development services

Services offering

HCLTech's Al-Native Application Development offering consists of a scaled engineering and
modernization service designed to help organizations move toward Al-native, agentic, and
context-aware systems. The offering spans the full life cycle of application development, from
advisory and architecture to implementation. Governance, operations, and continuous
optimization are also core to the offering. HCLTech combines Al-led software engineering,
agentic application development, API and Al gateway modernization as well as knowledge
fabric and RAG enablement, adaptive multimodal interfaces, and Al-augmented DevSecOps, to
help clients modernize at scale while maintaining governance and security disciplines client
environments require.

HCLTech's Al-Native Application Development service encompasses a range of integrated
capabilities. These include:

e Composable application development: This component of service includes a modular,
reusable asset approach to building applications that facilitates rapid assembly of new
capabilities, reduces redundancy, and supports continuous evolution.

e API and Al gateway services: This component includes modernization and management
services for AP| and Al gateway infrastructure to enable seamless integration between
applications, Al models, and enterprise data.

e Agentic engineering: This component includes the design and development of
autonomous, multi-agent systems capable of executing complex, multi-step workflows
across the application development lifecycle to facilitate faster delivery and parallelized
execution and reduce manual intervention.

e Al-Led application development: This element of the service centers on spec-driven, Al-
accelerated development workflows that help improve productivity, code quality, and
traceability, and connect generated code directly to requirements and functional
specifications throughout the development process.
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Adaptive interface engineering: This service component includes development of
multimodal, context-aware user interfaces that adapt dynamically to user needs and
application context to enable more intelligent and responsive end-user experiences.

Intellectual property

HCLTech further accelerates delivery and reduces risk through leveraging a suite of proprietary
accelerators and intellectual property assets. These include:

Al Force: This Al-powered engineering platform serves as the foundation of HCLTech's
agentic Al strategy. Al Force combines Al agents, workflow orchestration, retrieval-
augmented generation (RAG), governance controls, observability, and multi-LLM support
to not only automate software engineering, but also automate IT operations, data
management, and business workflows.

VibePath: This platform enables persona-based agentic development workflows by
allowing teams to tailor Al interactions and workflows around specific user roles,
responsibilities, and business contexts. By aligning agent behavior with the needs of
developers, architects, operations teams, and business stakeholders, VibePath helps
improve usability, contextual relevance, and adoption of agentic Al across the software
development lifecycle.

AgentSquad: This platform supports goal oriented multi-agent orchestration and
coordination across complex enterprise workflows. AgentSquad enables multiple
specialized Al agents to collaborate, share context, and execute interconnected tasks,
helping organizations automate end-to-end processes that span software engineering, IT
operations, and data management.

AgentNexus: This framework provides an end-to-end solution that stitches the underlying
components across the platform providers, Al Gateways and internal HCLTech solutions to
build, deploy, run, manage, govern, and monitor Al agents at enterprise scale. AgentNexus
incorporates capabilities such as agent management, orchestration, and observability, as
well as governance controls, integration services, and multi-model support, to
operationalize agentic Al securely across existing enterprise environments.

Value proposition

HCLTech's Al-Native Application Development service is designed to deliver measurable
business impact across several dimensions. The value proposition centers on:

Accelerated delivery and modernization: HCLTech's services help enable faster time to
market and modernization through industrialized, spec-driven development, compressing
delivery cycles and accelerating transformation initiatives. Additionally, the Al-augmented
services help improve developer productivity and increase engineering efficiency, while
speeding the realization of business value.

Quality, governance, and risk management: HCLTech's services help improve software
quality, governance, and compliance through embedded quality controls, compliance
checkpoints, and governance practices integrated directly into development workflows.
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Operational efficiency and automation: HCLTech's services help enable operational
efficiency and automation that reduce manual effort, streamline workflows, and improve
productivity across the application development and operations lifecycle.

Enterprise Al enablement: HCLTech's services help organizations achieve enterprise Al
readiness, establishing an architectural and operational foundation that is required to begin
initiating and scaling Al capabilities while maintaining flexibility for future evolution.
Additionally, the services help promote business accuracy and context awareness,
leveraging enterprise data and organizational knowledge to ensure Al-generated outputs
are relevant, reliable, and aligned with business requirements.

Differentiation/Uniqueness

HCLTech's Al-native application development differentiation centers on the depth of its agentic
capabilities across the full development lifecycle and the rigor of its approach to enterprise
governance and trust. Where many application services providers apply Al tactically to discrete
development tasks, HCLTech integrates agentic capabilities end-to-end, combining spec-first
engineering, multi-agent orchestration, embedded governance, and a hybrid human-and-agent
delivery model into a cohesive and enterprise-ready approach. Key aspects of differentiation
include:

Spec-first engineering: HCLTech's development approach treats specifications, not
code, as the source of truth. It automates requirements definition and generation while
maintaining direct traceability between generated code and the functional specifications
that the code was built to address.

Multi-agent orchestration across the lifecycle: HCLTech leverages persona-based
agents spanning product owner, architect, developer, QA, security, and platform roles. Its
services execute in parallel across systems development life cycle (SDLC) phases, with
autonomous task routing, event-driven orchestration, and human approval gates enabling
both delivery speed and control.

Embedded standards and governance: HCLTech development workflows are governed
by embedded coding conventions, architectural patterns, security policies, and approved
templates, ensuring that compliance and quality are built into the process.

Hybrid human-and-agent operating model: HCLTech's delivery model is built on the
philosophy that autonomous agents augment experienced human talent and are most
powerful when combined. Al handles volume, consistency, and complexity while human
oversight, judgment, and accountability govern consequential decisions.

Enterprise-grade agent security and observability: HCLTech leverages a
comprehensive agent engineering stack that fuses agent identity management, role-based
access controls, Al evaluation frameworks, and agent observability together to produce a
development capability that is not only fast and scalable, but also auditable, traceable, and
built to meet security and compliance standards.
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Conclusion/Recommendations

Realizing the benefits of Al-enabled application development requires more than Al tool
deployment. Organizations must balance strategy and operations through establishing strong
governance, building the architectural and operational foundations that enable Al to scale, and
cultivating partnerships that provide the expertise and capabilities needed to accelerate
adoption. These priorities are multifaceted, helping organizations offset innovation with risk
management while creating long-term competitive advantage. The following actions can help
organizations maximize value of Al-enabled application development while avoiding common
pitfalls.

Seek to leverage strategic partnerships that complement your capabilities. Al-enabled
application development requires specialized skills, tools, and experience that many
organizations struggle to build and maintain on their own, thereby opening the opportunity for
strategic service provider partnerships increasingly important. Organizations should aim to
select partners that demonstrate proven Al-enabled delivery capabilities, strong governance
practices, and measurable productivity outcomes. The most effective partners complement
internal capabilities with expertise in areas such as Al engineering, modernization, architecture,
and industry-specific requirements. Consider partners that prove abilities to align to desired and
predefined business results, and embody characteristics of innovation, thought leadership,
continuous learning and reinvestment.

Initiate the transformation to a platform-centric, progressive delivery model.
Standardization is a critical enabler of Al-powered application development and a core element
for a platform-centric delivery model. Organizations should adopt modern architectural patterns
such as modular, API-first, and microservices-based designs that support incremental change
and reduce risk. They should also consolidate around approved Al development tools, CI/CD
platforms, and testing frameworks to improve consistency, governance, and scalability.
Establishing these standards early creates a strong foundation for Al adoption and positions
organizations to capture increasing value as Al capabilities continue to evolve.

Establish a rigorous governance model, rooted in risk management and security.
Governance is core to Al-enabled application development, allowing organizations to capture
Al's benefits while managing security, legal, and operational risks. Governance should embed
data protection, code traceability, auditability, and intellectual property controls directly into
development workflows and not be applied at the end of a process or life-cycle stage. Along
these lines, governance should include human oversight checkpoints to validate Al-generated
outputs throughout the development lifecycle. As Al technologies evolve, governance
frameworks should evolve in lock step through roles definition, clear ownership, regular reviews,
and ongoing investments in supporting tools, processes, and skills.
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