Technology Readiness Levels (TRLs) Overview for
Student Start-ups and Innovations

Understanding Technology Readiness Levels (TRLs) can help startups evaluate the maturity
of their technologies. Here's a simplified breakdown of each TRL stage:
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TRL 0: Idea Exploration
« Definition: Conceptual thinking and idea generation.

o Description: Brainstorming and exploring basic ideas. No research or testing is done at
this stage.

TRL 1: Basic Research
« Definition: Initial scientific research.

« Description: Early research focusing on fundamental principles. For example, studying
material properties without specific applications in mind.

TRL 2: Applied Research
« Definition: Identifying potential applications.

o Description: Exploring practical uses for the discoveries made in TRL 1. This involves
theoretical studies and speculation about how the material or process could be used.

TRL 3: Proof of Concept
« Definition: Critical function established.

« Description: Conducting lab experiments to validate key components of the technology.
At this stage, individual elements are tested separately to see if they work as expected.

TRL 4: Laboratory Testing of Prototype
« Definition: Alpha prototype testing.



o Description: Integrating basic components to test them together in a controlled lab
environment. This step assesses whether the components can work as a system,
though it's still early in development.

TRL 5: Laboratory Testing of Integrated System

o Definition: Testing in a relevant environment.

o Description: Creating a more complete prototype and testing it in conditions that
simulate real-world scenarios. This helps to identify and solve integration issues.

TRL 6: Prototype System Verified

o Definition: Prototype demonstration.

o Description: Demonstrating a beta prototype in an operational setting. This stage
involves testing a near-final version of the system to ensure it works in a realistic

environment.

TRL 7: Integrated Pilot System Demonstrated

« Definition: Operational environment testing.

o Description: Operating a prototype at full scale in a real-world setting. The goal is to
finalize the design and address any remaining engineering or manufacturing risks.

TRL 8: System Ready for Commercial Design

« Definition: Pre-commercial demonstration.

o Description: Completing and qualifying the system for commercial use. This involves
full-scale manufacturing and testing under expected operating conditions to finalize the

product.

TRL 9: Full Commercial Deployment

o Definition: Ready for market.

o Description: The technology is fully developed, tested, and ready for commercial use.
This includes steady-state manufacturing and meeting all performance, cost, and output

targets.

Example: A Smart Water Bottle

TRL 0:
Idea Exploration
TRL 1:

Basic Research

TRL 2:
Applied Research

TRL 3:
Proof of Concept

TRL 4:

Laboratory Testing of
Prototype

You come up with the idea of a water bottle that tracks your
hydration and reminds you to drink water.

Researching the basic principles of hydration and the types of
sensors that can detect water intake.

Investigating how hydration tracking can benefit users and
identifying potential sensor technologies that could be
integrated into a water bottle

Building a simple prototype that includes a basic sensor to
measure water intake and a rudimentary alert system to
remind users to drink water.

Developing an alpha prototype of the smart water bottle with
integrated sensors and a simple electronic display to show
hydration levels.



TRL 5:
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Testing the smart water bottle in different environments (e.g.,
at home, in the office, during workouts) to ensure the sensors
and alert system function correctly.

Conducting a pilot test with a group of users who use the
smart water bottle in their daily lives, collecting feedback, and
making necessary adjustments.

Finalizing the design of the smart water bottle based on user
feedback and demonstrating its functionality in various
operational settings, such as gyms, offices, and homes.

Beginning mass production of the smart water bottle,
conducting quality assurance tests, and preparing for market
launch.

Launching the smart water bottle in the market, ensuring it
meets all regulatory standards, and setting up distribution
channels. The product is now available for consumers to
purchase.

Why TRLs Matter for Startups

« Roadmap: TRLs provide a clear roadmap from idea to market-ready product.

« Funding: Investors and grant agencies often use TRLs to assess the maturity of a
technology and make funding decisions.

« Risk Management: Understanding TRLs helps startups identify and manage technical
and market risks at each stage of development.

By following the TRL framework, student start-ups / Innovations can systematically develop
their technologies, from initial ideas to fully deployed products, ensuring each stage builds
upon the previous one with clear milestones and goals.



