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Introduction

In Kenya’s current innovation landscape, the path from idea to implementation is not

always defined. New technologies, whether emerging from research institutions, private
enterprises, entrepreneurs or innovators, require structured pathways to progress from
conceptualization to real-world application. One of the most effective tools for mapping this
journey is the Technology Readiness Levels (TRLs) framework.

TRLs provide a standardized method for assessing the maturity of a technology, offering a clear
scale that spans from the earliest stages of ideation to full deployment in operational
environments. By breaking down the development lifecycle into discrete levels, TRLs enable
innovators, funders, policymakers, and other stakeholders to “agree” when evaluating
technological progress, risk, and investment-readiness.

Recognizing the growing complexity and sectoral diversity of Kenya’s innovation ecosystem, the
Kenya National Innovation Agency (KeNIA) is introducing a localized TRL framework that better
reflects the specific dynamics, timelines, and pathways of technologies developed within the
Kenyan context. This localized approach will not only bridge gaps between global standards and
local realities but will also enable innovators and ecosystem actors to better align on what
success and progress look like at each stage of technology development. Through this effort,
KeNIA aims to enhance transparency, drive targeted support, and foster stronger collaboration
across research, industry, investment, and policy.
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Localized Technology Readiness

Levels

TRL1
Problem

Identification and

concept definition

Aclearly definedand articulated problem, need, oropportunity is identified, and fundamental scientifi
technical, or market principles relevant to a potential solution are explored. This may involve literatu
reviews, exploratory research, or observation of existing systems. The focus is on building foundationg
understanding rather than developing a solution.

TRL2
Formulation of
concept

Definition of the potential solution conceptually, including its core ideaq, proposed functionality, and
underlying approach. Initial models, sketches, or theoretical frameworks may be developed to illustr
how the solution could work. Key assumptions begin to be identified, but they are not yet tested.

TRL3
Experimental
Proof of Concept

The core concept is tested through a small-scale, internal experiment designed to demonstrate i
technical feasibility. This level confirms that core concepts or technologies can work in practic
bridging the gap between theoretical research and prototype development. Key hypotheses a
examined, and initial results provide evidence that the concept can work in principle, though not y4
in an integrated or practical form

TRL 4

Controlled testing
in Lab
environment
(Alpha Testing)

Individual components or early prototypes are developed and tested in a controlled, non-operationg
setting where the technology components are integrated. This is to validate that the core componen
function as intended when isolated or partially integrated.




TRL5
Validation in
relevant
simulated
environment
(Beta Testing)

The proposed solution is integrated into a more complete prototype and tested in a digital or physic{
setting designed to replicate real-world systems, scenarios, or processes. This includes beta testing
pilot simulations, or pre-field trials. The focus is on assessing performance, reliability, and usability undq
conditions that approximate actual use.

In Software and hardware, this is the phase of software or product testing where a near-final version
released to a limited, external group of potential users to identify bugs, assess usability, and gathg
feedback. In medical, this stage means that the proposed solution is validated in a relevant, simulatet
or pre-clinical environment

TRL6

Iterated MVP/
advanced
prototype
(Clinical Trials
Phase1)

A refined prototype or Minimum Viable Product (MVP) is developed and tested in limited real-worl
operational environments. For software and hardware, this involves early user testing, pild
deployments, and iterative refinement based on feedback.

For medical, this is when the first-in-human studies for a new drug or treatment are conducte
typically involving healthy volunteers or patients. The primary goal is to evaluate safety, determi
the safe dosage range, identify side effects, and understand how the drugs responds.

TRL7?

MVP in operational
environment
(Clinical Trials
Phase 2)

The developed and iterated MVP is now tested in a real-world operational environment under mo
realistic conditions. For software and hardware, this includes expanded pilots, field deployments, an
validation of system performance, scalability, and reliability.

For medical technologies, this is where the solution is tried on a larger group of patients to evaluat
effectiveness, evaluate safety and determine usage protocols.

TRL 8

System fully
developed
(Clinical Trials
Phase 3)

The solution is fully developed, finalized, and meets all required technical, quality, and regulato
standards. For software and hardware, this includes final system integration, compliance certificatio
and readiness for full-scale deployment.

For medical technologies, Phase 3 involves large-scale, final testing to confirm effectiveness, monitg
side effects, and benefit of a new drug in patients.

TRL9

system/ Product in
market,

continuous
monitoring on going

The solution is fully deployed in the market or operational environment and is being used by end-use
at scale. Continuous monitoring, performance evaluation, and iterative improvements are undertaken.
medical, this includes post-market surveillance (Phase IV), user feedback integration, and lifecyc
management.
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Limitations of TRLs

Whilethe TechnologyReadiness Levels (TRLs)framework provides a structured approach for

assessing technological maturity, there exist some limitations. Some of these limitations are as

follows:

*TRLs focus primarily on technological maturity and do not fully account for business viability,

market readiness, team capability, or financial sustainability. Technology may be at a high

level of TRL but still not be commercially viable or investment ready.

*TRLs present a sequential model to innovation yet innovation rarely follows a strict linear path.
Iteration, failure, and pivoting are common, especially in startup environments.

*The framework attempts to incorporate sector-specific considerations, however, it cannot fully

capture the depth and variability of all industries. Certain domains particularly highly specialized

or rapidly evolving fields may require additional layers of technical, regulatory, or market-specific

assessment beyond what the TRL framework provides.

*The effectiveness of the framework depends heavily on the quality of data, self-reporting, and

evaluation processes. Inconsistent documentation limited technical capacity, or subjective

interpretation may affect the accuracy of assessments.

«External factors such as macroeconomic conditions, policy changes, infrastructure limitations,

and market readiness can significantly influence technology progression but may fall outside the

direct scope of the TRL framework.
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Disclaimers and Use Considerations

*This localized TRL frameworkis designed asa guidance and decision-supporttool andis not
exhaustive. While considerable effort has been made to ensure its relevance and applicability,
there may be elements, sector-specific nuances, or emerging considerations that are not fully
captured. The framework should therefore be applied with professional judgment and, where
necessary, supplemented with additional due diligence, technical assessments, or
sector-specific frameworks.

*The TRL framework does not replace or override the mandates of industry regulators. Innovators
and stakeholders are required to comply with all applicable national laws, regulations, and
standards as defined by relevant authorities. These may include, but are not limited to, regulatory
bodies in areas such as health, finance, ICT, manufacturing, and environmental compliance.
Engagement with regulators should be undertaken independently and early in the development
process to ensure alignment with legal and compliance requirements.

*The framework does not guarantee investment readiness or commercial success. It is intended to
improve visibility and alignment across the innovation lifecycle, but investment decisions remain
subject to independent evaluation by funders and investors
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KeNIA’'s Role and Commitment

Aspart of its national mandate to develop,coordinate, andmanage Kenya's innovation
systems, the Kenya National Innovation Agency (KeNIA) is undertaking a structured effort to
localize and institutionalize the use of Technology Readiness Levels (TRLs) within the country.

Through this initiative, KeNIA seeks to establish a shared national reference framework that
enables innovators, investors, researchers, entrepreneur support organizations,

and policymakers to align around clear, consistent definitions of technological maturity. Localized
TRLs will support objective benchmarking of innovation progress, guide innovators on what is
required to advance from one stage to the next and provide funders and public agencies with a
transparent basis for resource allocation and risk assessment.

KeNIA's role will include:

‘Leading the development and localization process.

«Convening stakeholders for validation and adoption.

« Providing guidance and technical support for TRL application.

«Integrating TRLs into national innovation programs and funding mechanisms.

*Maintaining and updating the framework over time.

-Ultimately, this initiative aims to strengthen co-ordination, improve decision making, show and
map clear innovation pipeline progression and enhance the overall effectiveness of the
innovation ecosystem
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