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PREFACE

Valuation of patents and
technologies has long relied on
established methodologies such as
the cost approach, market
approach, and income approach.
These frameworks are
internationally recognized and
provide robust mechanisms for
determining asset worth. However,
their effective application demands
specialized expertise, financial
acumen, and domain-specific
knowledge, often making them
inaccessible to inventors, early-
stage startups, and research
institutions.

The inherent complexity of these
models requiring detailed financial
projections, comparable market
data, and future income
assumptions creates a barrier to
quick or self-assessed evaluation.
As a result, while these
methodologies remain
indispensable for comprehensive
valuation exercises, there exists a
practical gap for innovators seeking
a simpler, readiness-linked measure
of value.

Every technology and patent,
regardless of its field or maturity,
intrinsically follows a
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Technology Readiness Level
(TRL) progression. Yet, despite
TRL being widely accepted as a
measure of technical maturity, its
direct correlation with economic
value has not been clearly
articulated in valuation practices.

The proposed TRL-based
valuation framework bridges this
gap. It integrates the principles of
standard valuation methodologies
while simplifying the process
through measurable readiness
and performance parameters.
Designed to be practical, intuitive,
and scalable, this approach
enables inventors, research
institutions, and policymakers to
estimate indicative valuations
without requiring deep financial or
valuation expertise.

In essence, “Metrics That Matter”
transforms the TRL concept from
a technical assessment tool into
an accessible economic indicator
bringing valuation closer to the
inventor, and empowering
innovation through simplicity and
standardization.



INTRODUCTION

Technology Readiness Level (TRL) is a
globally recognized framework that
measures the maturity of technology from
the stage of basic research to full
commercial deployment. Introduced by
NASA in the 1970s and standardized by
John C. Mankins (1995), the TRL concept
has since been adopted by organizations
such as the European Commission,
OECD, WIPO, and Indian agencies
including DRDO, DST, and DPIIT

In essence, TRL acts as a universal
language of innovation maturity. It
categorizes technologies across nine
progressive levels beginning from
conceptualization (TRL 1-2), moving
through proof-of-concept and prototyping
(TRL 3-6), and culminating in full-scale
production or deployment (TRL 9). Each
level represents a reduction in uncertainty
and an increase in technological
confidence.
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From a patent and intellectual property
perspective, TRL provides critical insight
into where an invention stands on the
journey from idea to industry. A patent
may be legally granted at any TRL, but its
commercial potential and valuation
depend heavily on its readiness level. A
TRL 2 patent, for instance, may represent
a novel idea with speculative promise,
whereas a TRL 8 or 9 patent embodies
tested and market-ready technology
commanding a substantially higher
valuation.

Despite this inherent linkage, traditional
valuation models have rarely integrated
TRL into their calculations. The present
white paper addresses this gap by
correlating TRL maturity with indicative
economic value, thereby aligning technical
readiness with financial worth. This
approach helps inventors, investors, and
policymakers assess not just the novelty
or protection of a patent, but its real-world
readiness to generate value.
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Objective

The core objective of this white paper, “Metrics That Matter,” is to establish a structured, transparent, and
simplified framework for evaluating the economic potential of technologies and patents through a
Technology Readiness Level (TRL)-based valuation model.

The specific objectives are outlined below:

« To Simplify Valuation for Innovators and Institutions:
Enable inventors, research organizations, and startups to
perform indicative self-assessment of value without
requiring deep financial or domain expertise. The TRL- %
based model serves as a user-friendly tool to &
approximate value through readiness, market, and IP
strength parameters.

« To Integrate Technical and Economic Readiness:
Create a unified framework where technology maturity
(TRL) and economic readiness converge — allowing
stakeholders to interpret progress not merely in scientific
terms, but also in measurable financial context.

« To Standardize Valuation Across Ecosystems:
Promote a consistent valuation language applicable to
government funding agencies, TTOs, investors, and

industry partners, thus reducing subjectivity in
negotiations, grant evaluations, and licensing
transactions.

« To Support Policy and Investment Decisions: Provide
policymakers and investors with a readiness-linked
valuation index that supports milestone-based funding,
reduces investment risk, and ensures better alignment of
R&D expenditure with commercialization outcomes.

« To Encourage Transparency and Confidence in
Technology Transfer: Establish valuation logic that is
traceable, evidence-based, and adaptable, reinforcing
trust between inventors, licensees, and investors during
technology transfer or IP commercialization processes.

In essence, the objective of this paper is to democratize valuation making it measurable,
comparable, and scalable, while maintaining alignment with established global valuation
practices. The Metrics That Matter framework therefore empowers every inventor and institution
to quantify not just what they have invented, but how ready it is to create economic and societal
value.
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TRL vs. IP and Economic Interpretation Matrix

Technology

Readiness
Description

Basic
principles
observed

Technology
concept
formulated

Experimental
proof of
concept

Laboratory
validation
achieved

Validation in
relevant
environment

Demonstration
in relevant
environment

Prototype
demonstrated
in operational
environment

System
completed and
qualified

System
proven in
operational
use
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Technical Context
& Development

Status

Fundamental
scientific
research;

concept not yet

tested

Early-stage
concept;
feasibility
remains
untested

Product ready
for certification,
compliance, or
limited-scale
production

Integrated
components
tested together
in controlled
conditions

Prototype
tested under
simulated
operational
settings

Pilot
successfully
demonstrated;
reliable under
contextual
conditions

Real-world
validation;
reliability and
safety
demonstrated

Product ready
for certification,
compliance, or

limited-scale
production

Fully deployed
and performing
as intended in
market
conditions

Intellectual
Property (IP)

Perspective

Idea stage; generally
not patentable until
inventive step is
defined

Initial patent filing
possible; novelty
identifiable but proof-of-
concept lacking

Patent defensibility
improves with
experimental data;
potential for
continuation or
improvement filings

Strengthening of patent
portfolio; possibility of
design/process add-ons

Expanded IP coverage;
potential PCT filing or
divisional patents

Patent family
consolidation;
international filings
likely

Patent enforcement
readiness; IP positioned
for commercialization

Patents become
monetizable assets;
integration into
standards possible

Mature IP; renewal and
portfolio management
for long-term value

Indicative Economic &
Commercial
Interpretation

Academic or
theoretical value only;
minimal or speculative

economic potential

Represents novel idea
with speculative
promise; limited

commercial traction

Early valuation
visibility; eligible for
seed or grant funding
(~1-3% indicative
value)

Moderate value
confidence; suitable for
prototype or pilot
funding (~5-10%)

Increasing investor
interest; valuation may
reach ~15-20% of
commercial potential

Licensing potential
begins; indicative
valuation 20-40%
depending on market
demand

High investor appeal;
valuation 35-50%
range; clear market
confidence

Major
commercialization
phase; 60—-80%
indicative valuation
range

Full commercialization
achieved; valuation
90-100% of economic
potential; revenue-
based assessment



3. METHODOLOGY

The methodology of the Metrics That Matter framework is designed to be simple, transparent, and
replicable. It transforms complex valuation models into an easy-to-understand system that
connects technology maturity with economic and IP value.

Unlike traditional valuation methods that require deep financial modeling, this approach uses four

practical parameters each measurable through evidence or logical estimation enabling both
experts and inventors to make indicative value assessments.

3.1 Core Framework

At the heart of this methodology lies a straightforward valuation expression:

Ambastha Readiness Valuation Framework (ARVF)

Technology Value (TV)=Base Value (BV)xTRL Multiplier

(TRL_M)xMarket Factor (MF)xIP Strength Factor (IPF)

This formula integrates four measurable components, each representing a unique dimension of
technological value:

Table 2: Parameters and Purpose

PARAMETER PURPOSE REPRESENTS
The R&D cost or investment
Base Value Establishes the already made to reach the
(BV) foundation current stage

- Indicates how mature or reliable the
TRL Multiplier Measures technology is (ranging from 0.05 to
(TRL_M) readiness 1.0)

Captures market demand, policy
Market Factor Reflects relevance, and scalability (ranging
(MF) opportunity from 0.5 to 3.0)

Weighs how strong, broad, and
IP Strength Factor Evaluates defensible the IP rights are (ranging
(IPF) protection from 0.8 to 2.0)
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3.2 Step-by-Step Application
3.2.1 Determine the Base Value (BV):
« Calculate the total cost incurred in R&D, prototype development, testing, and manpower.

- If exact figures are unavailable, use estimated replacement cost, how much it would cost to
reproduce the technology today.

« Adjust for depreciation or obsolescence (—-30% if outdated; +20% if recent and relevant).

3.2.2 Identify the TRL Level and Corresponding Multiplier:
» Assess the technology’s current readiness level (1-9).
« Use the multiplier scale (0.05-1.0) to represent the probability of technical success.

« Example: TRL3 - 0.15; TRL7 - 0.60; TRL9 - 1.00.

3.2.3 Assign the Market Factor (MF):

« Evaluate the intensity of market demand, alignment with government missions (e.g.,
Atmanirbhar Bharat, Make in India), scalability, and competitiveness.

« Example: 0.5 for niche or uncertain markets, 1.5 for stable demand, and 3.0 for high-
demand, policy-driven, or export-ready sectors.

3.2.4 Assess the IP Strength Factor (IPF):
« Review the patent’s breadth, claim robustness, jurisdictions covered, and enforceability.

« Stronger IP portfolios, multi-jurisdiction filings, and high citation counts justify higher
factors (1.5-2.0).

« Single or narrow patents with limited coverage fall closer to 0.8-1.0.
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3.3. lllustrative Example

Technology: Biodegradable Excise Label with Anti-Counterfeit Coding

Inputs:

Base Value (BV): ¥80 Lakhs

TRL Level: 6 - TRL_M = 0.25

Market Factor (MF): 1.8 (high regulatory and enforcement potential)
IP Strength Factor (IPF): 1.2 (secured process + design patent)

Valuation:

Interpretation:

At TRL 6, the technology has achieved a pilot-validated stage, with moderate market
exposure and defensible IP. Its valuation could increase threefold as it advances to TRL 9
after full commercialization.

3.4. Attributes of this Methodology

Evidence-Based:

Each parameter can be backed by data like R&D cost sheets, TRL assessments, patent
documents, or market studies.

Scalable:

Applicable to all technology domains from biotech to clean energy and digital innovations.

Comparable:
Enables benchmarking of technologies across institutions using the same logic.

Practical:

Designed for inventors, startups, and TTOs who may not have formal valuation training.
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4. CORE PARAMETERS AND SUB-PARAMETERS

Every technology or patent represents an integrated spectrum of value spanning scientific
advancement, economic investment, market opportunity, and intellectual protection. To
transform these multidimensional attributes into quantifiable and comparable indicators, the
Metrics That Matter framework defines four foundational parameters, each systematically
structured through sub-parameters and stage-linked evaluation scales to ensure consistency,
transparency, and analytical rigor in technology assessment.

These parameters are designed to be independent yet interrelated, representing a full 360°
view of innovation readiness. Together, they enable inventors, institutions, and evaluators to
assess “how mature technology is and how much value it holds” at any point along the
Technology Readiness Level (TRL) continuum.

Each parameter carries its own logic — starting from tangible cost (Base Value) to intangible
potential (IP Strength). When multiplied together, they provide a rational, data-backed Indicative
Valuation (TV):

Technology Value (TV)=Base Value (BV)xTRL Multiplier

(TRL_M)xMarket Factor (MF)xIP Strength Factor (IPF)

4.1. Base Value (BV)

Foundation of Economic Worth - representing the total effort, investment, and intellectual capital
embedded in the technology.

Table 3: Base Value Framework

Stage-wise

Sub-Parameter Interpretation

Description :
escriptio Adjustment

Total direct and indirect
cost of research,
prototyping, manpower,
and testing.

Represents the tangible
investment made to
reach the current stage.

Use actual cost records

R&D Expenditure )
or audited statements.

Adjust —30% for

Replacement Cost

Capitalization of

Know-How

Cost to reproduce or
rebuild the same
technology at current
market rates.

Inclusion of tacit
expertise, process
documentation, and
institutional learning.
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outdated or depreciated

tech; +20% for cutting-
edge or recent
development.

Optional +10-15%
addition for mature
teams or specialized
know-how.

Reflects current
equivalence of past
effort.

Adds intangible process
and skill value.



TRL-linked consideration:

« TRL 1-3: Early R&D and exploratory costs only.
« TRL 4-6: Add prototype, testing, and pilot demonstration costs.
« TRL 7-9: Include certification, scaling, and compliance expenditures.

4.2. TRL Multiplier (TRL_M)

Foundation of Economic Worth - representing the total effort, investment, and intellectual capital
embedded in the technology.

Table 4: TRL Framework

Readiness Performance Indicative Multiplier

Confidence Reliability (0.05-1.0) Interpretation

Idea or concept
0.05-0.10 stage; purely
exploratory value.

Basic principles or No verification;
concept formulated high uncertainty

Proof-of-concept; AL
| ph Partial demonstrated; suitable
aboratory . 0.15-0.25
R reproducibility for seed or grant
validation

support.

Prototype validated Reliable in Pilot proven;
in relevant 0.30-0.50 technical risk

) controlled tests
environment largely reduced.

Near-market
Demonstrated in Consistent real- 0.60 - 0.70 maturity; investor
operational setting world performance ’ ' confidence

increases.

Market-ready or
0.80 — 1.00 commercial stage;
maximum technical
confidence.

Proven under
mission or
production

Qualified or
deployed system

Meaning: The TRL multiplier converts the qualitative idea of technical progress into a
guantitative risk-reduction factor.

10
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4.3. Market Factor (MF)

Represents the opportunity landscape and external economic relevance of the technology.

Table 5: Market Factor Framework

Market . Scale . . .

Size, urgency, and

Market Demand adoption rate of the 05-3.0 Low (1-3); Medium Higher for urgent or large
Intensity target market : : (4-6); High (7-9) markets.
(TAM/SAM/SOM).
Fit with national
; missions Improves with policy- . .
A"P cr>1lrlr?ént (Atmanirbhar 0.5-3.0 driven sectors (energy, Adds s?gigl\lgggestrateglc
9 Bharat, ESG, Net- health, defence). :
Zero).
Competitive C_:OSt eff_ici_ency, 05—3.0 Strengthens after.TRL Reflects sustainable
Advantage dlfferenuathn, or . . 5 when competing edge.
entry barrier. products emerge.
- Ease of scaling
SRS production, Becomes critical at TRL Determines commercial
UG sourcing, and 0.5-30 7-9 replicabilit
Readiness 9 ' P y:

logistics.

Indicative Ranges:

e TRL 1-3: MF = 0.5-1.0 (uncertain or research-driven markets)

e TRL 4-6: MF = 1.1-2.0 (emerging market traction)

e TRL 7-9: MF = 2.1-3.0 (high market demand or policy relevance)

4.4. IP Strength Factor (IPF)

Represents the depth, enforceability, and strategic positioning of the intellectual property
portfolio.
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Table 6: IP Strength Framework

Legal
Robustness

Geographical
Coverage

Portfolio Synergy

Citation & Market
Reference
Strength

Breadth of claims,
maintenance, and
freedom from
opposition.

Number and
importance of
jurisdictions
filed/granted.

Relationship with
other patents
(complementary/blo
cking).

Forward citations,
references, or
licensing interest.

Indicative Ranges:

« TRL 1-3: 0.8-1.0 (basic filings; narrow claims)

0.8-2.0

0.8-2.0

0.8-2.0

0.8-2.0

Grows stronger
beyond TRL 3.

Expands from national
(TRL 4-6) to global (TRL
7-9).

Becomes significant
after TRL 6.

Evident at TRL 7-9.

« TRL 4-6: 1.1-1.5 (granted or enforceable patents)
« TRL 7-9: 1.6-2.0 (broad family; active licensing or deterrent strength)

4.5. Combined Interpretation Across TRL Stages

Higher robustness
increases monetization
scope.

Broader protection adds
strategic reach.

Clustered IP enhances
defensibility.

Indicates recognition and
market pull.

Table 7: Combined Valuation Framework

P [ET—

Novelty, concept originality,
initial IP filing

Legal Robustness

Geographical
Coverage

Portfolio Synergy

1 — 10% of full commercial

value

15 — 40%

50 — 100%

Prototype success, validation
data, IP consolidation

Market readiness, IP enforcement,
licensing or revenue generation

By embedding clear scales and sub-parameters across TRL stages, the framework ensures
that every technology can be positioned transparently on the path from idea to industry.
Together, they integrate the technical, economic, and legal aspects of innovation into one
coherent valuation logic. This parameterization not only standardizes the way technology
readiness is measured but also democratizes valuation allowing inventors, institutions, and
investors to speak the same language of readiness, risk, and return.

© IP Bazzaar | Oct 2025
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5. Case Studies and Examples

Case Study 1: Nanostructured Carbon-Metal Oxide
Composite for High-Energy Supercapacitors

Originating Institute Technology Domain: Patent Family: Current TRL Level:
(Hypothetical):

Indian Institute of Advanced Materials / 1 Indian granted patent TRL 4 — Laboratory
Science Education and Energy Storage + 4 international family validation completed;
Research (IISER), members (US, EP, JP, prototype tested for
Pune SG) performance
consistency

Patent Overview (lllustrative Example)

Primary Patent (Hypothetical):

IN 201811012345 — “Nanostructured Carbon-Metal Oxide Composite for High-Energy
Supercapacitor Electrodes”

Grant Year: 2021 ‘
-

International Family:

US 11,098,234 (Granted, 2022)
EP 3790123 (Granted, 2023)
JP 2023-045601 (Pending Examination)

SG 11202304856A (Published)

(All patent numbers, inventors, and filing data presented here are purely illustrative and used for
explanatory purposes to demonstrate valuation methodology. They do not represent real patents
or applicants.)
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Technology Description:

This invention represents an advanced electrode material combining nanostructured
carbon with transition metal oxides for enhanced capacitance, thermal stability, and
charge—discharge efficiency. The innovation targets next-generation supercapacitors with
triple the energy density of conventional electrodes while using scalable synthesis routes.

At the current TRL 4 stage, laboratory validation has shown reproducible performance
results:

e Energy Density: ~28 Wh/kg
o Power Density: ~3.5 kW/kg
e Cycle Life: ~8,000 cycles

These metrics have been achieved consistently in controlled testing environments,
confirming material reliability and readiness for pilot-scale validation.

Developmental Expenditure (Base Value Estimation)

Based on a research grant scenario (e.g., DST Nano Mission), total project cost is
estimated at ¥1.6 Crore (2019-2023):

Table 8: R&D Cost Estimation

Cost Component Expenditure (¥ Lakhs) Remarks

Laboratory setup & 40 Equipment & reagents
materials

Research personnel & 60 Salaries, Pl time, and

overheads technical support

Prototype 30 Fabrication of lab-scale
development & cells

Analytical testing & 20 Instruments: SEM,
validation XRD, electrochemical

IP filings & legal 10 Drafting, filing, and PCT
expenses stage costs

Total (Base Value, BV) ¥160 Lakhs

?$ —— & © |P Bazzaar | Oct 2025
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Table 9: Parameter Evaluation

Scale / Value

Parameter Sub-Parameter Basis . Rationale
Assigned
TRL Muiltiplier i Consistent results; not
TRL4 —1 I 2
(TRL_M) ab validation 0.25 T
E + EV High poli h
Market Factor (MF) n(.ergy §torage 1.8 'gh policy push and
policy alignment global relevance
Multi-iurisdicti
IP Strength Factor 5-member family; ulti-jurisdiction
, 1.5 coverage, enforceable
(IPF) strong claims .
claims
B ,
Base Value (BV) Research expenditure ¥160 Lakhs ased on audited

grant data

Indicative Value:

¥1.08 Crorel

Indicative Valuation

TV=BVXTRL_MxMFxIPF

TV=160,00,000%0.25x%1.8x1.5= ¥108,00,000

Interpretation

123 K USD

At TRL 4, the technology has moved beyond concept validation but has not yet reached pilot
demonstration. The valuation of ¥1.08 Crore reflects a realistic midpoint between academic
development cost and commercial readiness.

If advanced to TRL 7, the indicative value could rise to ¥2.5-%3.0 Crore, given market traction

and prototype scalability.

Insights and Learnings

1.

Strong IP families
(multi-country
filings) add
valuation leverage
even before
commercialization.

2.

Publicly funded R&D
costs can form a
verifiable “Base
Value” for early
valuation.

© IP Bazzaar | Oct 2025

3.

Market-driven
research domains
(energy, clean tech,
medtech) naturally
yield higher
multipliers.

4,

TRL-based valuation
offers clarity and
comparability for
both institutional
TTOs and investors.
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Case Study 2: Lightweight Thermal Management Coating for
Satellite Structures

Originating Institute Collaborating Agency: Technology Domain: Patent Family:
(Hypothetical):

Indian Institute of Indian Space Advanced Materials / 1 Indian granted patent
Technology (IIT) Research Organisation Aerospace Thermal + 3 international family
Madras — Department (ISRO) — Space Protection members (US, EP, JP)

of Aerospace Materials Division
Engineering

Current TRL Level: TRL 5 — Validated prototype in relevant environment; undergoing field testing
on small satellite mock-up

Patent Overview (lllustrative Example)

Primary Patent (Hypothetical):

IN 201921045678 — “Hybrid Ceramic—Polymer Coating for Thermal Control of
Satellite Structures”

Grant Year: 2022

International Family:
US 11,345,890 (Granted, 2023)

EP 3812569 (Pending Examination)

JP 2024-025603 (Published)

(All patent numbers, names, and project
data are hypothetical and created solely
for explanatory purposes.)
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Technology Description:

The innovation relates to a lightweight hybrid ceramic—polymer coating designed for
thermal control in satellites and high-altitude vehicles.

The coating ensures temperature stability between -150°C and +200°C while
reducing surface emissivity variations by 40%.

It offers better performance than conventional anodized aluminum coatings and can
be applied through low-cost spray deposition techniques.

The technology has been validated under simulated space environment conditions
in ISRO’s Thermal Test Facility, achieving the following results:

e Thermal Conductivity: 0.68 W/mK

o Solar Absorptivity (a): 0.22

e Emissivity (€): 0.85

o Weight Reduction: 18% compared to baseline coating

These results confirm strong potential for application in microsatellites, re-entry
modules, and UAV components.

Developmental Expenditure (Base Value Estimation)

The R&D project was funded under an ISRO-IITM Research Collaboration Grant,
totaling approximately ¥2.2 Crore (2018-2023).

The expenditure breakdown (as recorded under standard DST/ISRO funding heads) is:

Table 10: R&D Expenditure

Cost Component Expenditure (¥ Lakhs) Remarks

Specialized material synthesis  gg Vacuum chamber, plasma torch
& coating equipment system

Research staff & project 80 2 PhD + 2 Project Associates
manpower

Testing & simulation (ISRO 50 Thermal vacuum chamber,
facilities) radiation testing

Coated panels for microsatellite
model

Prototype fabrication 20

Patent filing (IN + international = 4 Drafting, filing, translation, and
family) PCT fees

Total (Base Value, BV) 220 Lakhs

iﬂ &—— ¢ © IP Bazzaar| Oct 2025
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Table 11: Parameter Evaluation

le / Val
Parameter Sub-Parameter Basis Scale / Value Rationale

Assigned

Tested under relevant

TRL Multiplier (TRL_M) TRL 5 — validated prototype 0.4 (space-simulated)
environment; reliability

proven

Aerospace and defence High strategic importance;

Market Factor (MF) X 2 i .
materials national and export potential

IP Strength Factor (IPF) 4-fami|y.p.)atents; F)road 16 Multi-c9untry .cov.erage an(.j
compositional claims strategic application domain

Base Value (BV) Qovernment R&D 220 Lakhs Derlved. from project
investment expenditure summary

Indicative Valuation Indicative Value:

TV=BVXTRL_MxMFxIPF ¥2.82 Crorel
TV=220,00,000%0.40%2.0x1.6= ¥ 281,60,000 321 K USD

Interpretation

At TRL 5, the coating has successfully passed simulated environmental validation and shows
readiness for in-orbit qualification testing (target TRL 7). Its strong policy and strategic relevance
given India’s focus on indigenous space materials—adds a significant market multiplier.

The valuation of ¥2.82 Crore reflects the emerging commercial and defence potential of the
technology, setting a benchmark for licensing to satellite component manufacturers or defence
contractors.

Progressing to TRL 7 could potentially elevate the value to ¥5-6 Crore, factoring in certification,
proven flight data, and IP maturity.

Insights and Learnings

1. 2, 3.

Cross-agency TRL 5 technologies in R&D expenditure
collaborations (e.g., IIT- strategic sectors naturally transparency (using

ISRO) significantly enhance achieve higher market government-funded project
valuation credibility factors due to national data) offers a verifiable base
through shared validation security and import- for valuation, ideal for public
data and infrastructure. substitution goals. sector licensing.
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6. MODEL BOUNDARIES

The Metrics That Matter framework is designed as a readiness-linked indicative valuation
model, intended primarily for institutional, academic, and policy applications such as R&D grant
evaluation, IP licensing benchmarks, and technology transfer readiness assessments. The
valuation derived through the formula

"Technology Value (TV)"="Base Value (BV)"x"TRL Multiplier

(TRL_M)"x"Market Factor (MF)"x"IP Strength Factor (IPF)"

is indicative in nature and bounded by the defined
scale of each parameter. The model provides a
structured and transparent mechanism to correlate
technical maturity with economic worth, ensuring
comparability and preventing speculative
overvaluation.

Because each factor operates within calibrated
ranges representing readiness, market alignment,
and IP strength. The formula inherently sets a
valuation ceiling corresponding to the highest
achievable readiness and policy-aligned impact at
a given stage. This limitation is intentional and
aligns with the principles of Indian Valuation
Standards (IVS 2018) and WIPO'’s IP Valuation
Guidelines, emphasizing reliability, consistency,
and reproducibility over market speculation.

However, the framework recognizes that real-world
commercial valuation may exceed these indicative
limits. To account for scalability, the model may be
extended through an optional Scalability Factor
(SF), representing projected market expansion,
investment traction, or sectoral growth potential.
This ensures adaptability of the framework for
private investment, venture funding, or global
licensing contexts, without compromising its
fundamental methodological integrity.
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7. MODEL EXTENSION: INCORPORATING THE SCALABILITY FACTOR (SF)

7.1 Scalability Factor (SF)

While the Metrics That Matter framework provides a bounded and readiness-linked valuation
structure suitable for institutional and policy use, it recognizes that real-world commercialization
often involves growth dynamics that go beyond the intrinsic readiness and IP strength of a
technology. To account for this, an optional Scalability Factor (SF) may be applied to extend the
indicative valuation model:

Ambastha Scalability Valuation Framework (ASVF)

"Extended Value (EV)"=("BV"x"TRL_M"x"MF"x"IPF")x"SF"

The SF introduces a controlled multiplier ranging from 1.0 to 5.0, representing the projected
market expansion potential, investor traction, and scalability outlook of the technology.

« SF =1-2: Niche or limited-market technologies with low expansion potential.
« SF = 3: Emerging technologies with moderate scalability and validated pilot adoption.

« SF = 4-5: High-growth technologies with strong investor interest, export potential,or mass-
market readiness.

This extended structure maintains the integrity of the base formula anchored in readiness, cost,
and IP strength while allowing flexibility for market-driven or venture-funded valuations. By
introducing the Scalability Factor, the model bridges institutional evaluation with commercial
realities, enabling a balanced transition from indicative valuation to investment-grade assessment.

7.2 When to Apply the Scalability
Factor (SF)

The Scalability Factor (SF) is not intended for
uniform application across all stages of
technology development. It becomes
relevant only when technology demonstrates
tangible validation, market potential, or
commercial traction typically from Technology
Readiness Level (TRL) 6 onward. At this
stage, the technology transitions from
laboratory validation to pilot deployment and
early market entry, making scalability
measurable and meaningful.
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Table 12: Stage-Wise Guideline for Applying SF

TRL Technology s .

TRL 1-3

TRL 4-5

TRL 6—7

TRL 8-9

Concept, lab
research, proof-of-
principle

Prototype validation
in controlled or
relevant
environments

Demonstrated
system/subsystem
prototype; nearing

market trials

Qualified product;
market deployment
or operational use

7.3 Recommended Practice

Not applicable

Limited application
(SF =1-2)

Applicable
(SF=2-4)

Strongly applicable
(SF = 3-5)

Scalability remains speculative; focus
should remain on Base Value and
readiness verification.

Minor scalability may be considered if
early pilot users, field validation, or
preliminary partnerships exist.

Technology reaches pre-commercial
maturity; scalability depends on production
potential, regulatory readiness, and policy

alignment.

Scalability is fully evident through
market adoption, investor traction, or
sectoral expansion, including export

potential.

Continue using the base valuation formula for early-stage technologies (TRL 1-5):

"Base Value (BV)"x"TRL Multiplier (TRL_M)"x"Market Factor

(MF)"x"IP Strength Factor (IPF)"

For advanced-stage technologies (TRL 6 and above), transition to the extended valuation
formula to incorporate scalability considerations:

"Extended Value (EV)"=("BV"x"TRL_M"x"MF"x"IPF")x"SF"

This approach maintains methodological consistency while introducing flexibility for commercial
interpretation, investor engagement, and market-based valuation scaling. The inclusion of SF
strengthens the model’s relevance across both institutional benchmarking and industry-led

technology commercialization scenarios.
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8. CONCLUSION

The Metrics That Matter framework offers a new and practical way to measure the true value of
innovation. It connects three important aspects technology readiness, intellectual property
strength, and market opportunity into one clear and measurable system. Instead of treating
these factors separately, the model brings them together to show how an idea grows into a
valuable technology.

Built in line with the Indian Valuation Standards (IVS 2018) and global guidelines from WIPO
and OECD, the framework gives inventors, institutions, and policymakers a transparent method
to estimate a technology’s worth at any stage of development.

While the model provides clear limits to keep valuations consistent and fair, it also allows
flexibility through a new Scalability Factor (SF) which reflects how much a technology can
grow, attract investment, or reach new markets. This balance makes the model useful both for
public institutions and private investors.

By linking scientific progress with real economic value, Metrics That Matter helps everyone from
researchers to decision-makers speak a common language of innovation. It promotes
transparency, confidence, and fair growth, enabling inventors, researchers, non-financial
professionals for valuing technologies moving from protection to production, from readiness to
realization, and from invention to scalable impact.
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Framework Innovation and Rationale

The Metrics That Matter framework presents a unified and quantifiable approach to technology
valuation by integrating readiness, market potential, intellectual property strength, and scalability
into a single model. While established frameworks such as NASA's TRL, WIPQO'’s IP Valuation
Guidelines, and OECD’s Innovation Indicators assess maturity and value separately, none
directly connects technological readiness with financial worth.

Anchored in the Indian Valuation Standards (IVS 2018) and the Companies (Registered Valuers
and Valuation) Rules, 2017, the framework applies cost, market, and income approaches
through four core parameters Base Value (BV), TRL Multiplier (TRL_M), Market Factor (MF),
and IP Strength Factor (IPF) forming a transparent and reproducible readiness-linked structure.

An optional Scalability Factor (SF) further extends the model from laboratory validation to market
potential, capturing growth prospects and investor interest, particularly at TRL 6 and above. By
aligning scientific progress with commercial viability, Metrics That Matter transforms readiness
into a monetizable, decision-enabling metric, bridging science, strategy, and finance for
inventors, institutions, and policymakers alike.
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“FROM READINESS TO REALIZATION”

Metrics That Matter introduces a practical framework linking technology
readiness, market potential, and IP strength into a unified valuation model.
Grounded in international standards from IVS, WIPO, and OECD, it
simplifies complex valuation practices into a transparent system that
connects innovation with industry.
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