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ARTICLE DETAILS ABSTRACT

Research Paper This study examines the evolution of “Startup 2.0” as a driver of
Accepted: 03-04-2026 sustain- able development in India’s emerging regions, with particular
Published: 25-04-2026 emphasis on digital entrepreneurship and green innovation. It proposes
Keywords: an integrated analytical framework that links startup growth with
Startup 2.0, Sustainable sustainability outcomes through dimensions such as technological
Development, Digital adoption, environmental orientation, and regional economic
Entrepreneurship,  Green contribution. The research is based entirely on secondary data collected
Innovation, Economic from official databases and reports, including Startup India (DPIIT),

Growth, Emerging Regions NASSCOM, World Bank indicators, and industry publica- tions,

covering the period 2016-2025. A combination of trend analysis, com-
parative regional assessment, and correlation techniques is employed to
eval- uate patterns and relationships among variables such as number
of startups, sectoral distribution, digital penetration, green initiatives,
and economic in- dicators. The findings are expected to reveal a
significant upward trend in digi- tally enabled startups, with a
comparatively gradual but increasing contri- bution of green
innovation. The study anticipates identifying regional dis- parities,
highlighting the requirement for strategic policy initatives to strengthen
sustainability-oriented entrepreneurship. The paper contributes by

offering policy-relevant insights to enhance innovation ecosystems,
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promote inclusive economic growth, and improve environmental
outcomes. The outlook sug- gests that Startup 2.0, supported by digital
infrastructure and sustainability- focused policies, can play a changing

role in achieving long-term, bal- anced regional development in India.

1. Introduction

The evolution of "“Startup 2.0" has emerged as a significant catalyst for sustainable development in
India’s emerging regions, particularly through its integration of digital entrepreneurship and
environmentally conscious innovation. In recent years, the transformation from traditional startup
ecosystems to digitally enabled, sustainability-driven ventures has reshaped regional economic
landscapes by fostering inclusivity, scalability, and resilience. This transition reflects a broader shift in
development paradigms, where innovation is not solely measured by economic output but also by its
contribution to environmental sustainability and social well-being (World Bank, 2023; NASSCOM,
2024).

Globally, digital entrepreneurship has been recognized as a key enabler of economic growth, with
reports indicating that digital economies contribute substantially to GDP expansion and employment
generation across developing nations. In India, initiatives such as Startup India and increased digital
penetration have significantly accelerated startup formation, while green innovation is gradually gaining
momentum in alignment with international sustainability frameworks such as the United Nations
Sustainable Development Goals (SDGs). Industry reports highlight that although the growth of digital
startups has been exponential, the integration of sustainability-oriented practices remains uneven across
regions (DPIIT, 2023; OECD, 2022). Against this backdrop, the present study seeks to examine the role
of Startup 2.0 in bridging this gap by analyzing its contribution to digital transformation, green
innovation, and regional economic development. The study aims to provide a comprehensive
understanding of emerging trends and patterns, thereby offering insights into how innovation-driven

entrepreneurship can be aligned with long-term sustainable development goals.
2. Literature Review

1. Sharma and Gupta (2025), in their study titled “Digital Startups and Sustainable Development
in Emerging Economies,” examine the intersec- tion of digital entrepreneurship and

sustainability. The paper highlights the rapid growth of tech-enabled startups contributing to
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economic inclusivity and environmental awareness. However, the study is limited by its focus
on N metropolitan data. The findings indicate that digital platforms significantly enhance

scalability and outreach, but sustainability integration remains in- consistent [sharma2025].

2. Rao et al. (2024), “Green Innovation in Indian Startups: Trends and Challenges,” explore the
adoption of eco-friendly practices. The authors emphasize policy support and funding gaps in
green ventures. A limitation lies in sector-specific concentration. The study finds that while

awareness is increasing, implementation is still at a nascent stage [ra02024].

3. Mehta and Iyer (2024), in “Startup Ecosystems in Tier II Cities,” an- alyze regional
entrepreneurial growth. The paper highlights infrastructure development and digital connectivity.
However, limited longitudinal data constrains deeper insights. Findings suggest strong potential

for decentral- ized innovation hubs [mehta2024].

4. Singh and Kaur (2023), “Role of Digitalization in Startup Growth,” focus on digital tools
enabling scalability. The study highlights increased produc- tivity and market expansion. A
limitation is lack of environmental perspec- tive. Results show digital adoption as a key growth

driver [singh2023].

5. NASSCOM (2023), “Indian Tech Startup Report,” provides industry- level insights into startup
trends. It highlights funding patterns and sectoral growth. However, it lacks micro-level analysis.

Findings reveal strong growth in fintech and edtech sectors [nasscom2023].

6. World Bank (2023), “Digital Economy for Development,” discusses global digital transformation
trends. The report emphasizes digital inclusion and policy frameworks. Limitations include
generalized global focus. It finds digital infrastructure as a key enabler of innovation

[worldbank2023].

7. Patel and Verma (2022), “Sustainable Entrepreneurship in India,” examine eco-conscious
startups. Highlights include environmental impact and social responsibility. Limited sample size
restricts generalization. Findings suggest a positive correlation between sustainability and long-

term growth [patel2022].

8. Kumar et al. (2022), “Innovation and Economic Growth Linkages,” ana- lyze innovation-driven

growth. The paper highlights R&D investments and startup contributions. A limitation is lack of
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regional segmentation. Findings confirm innovation as a growth catalyst [kumar2022].

OECD (2022), “Entrepreneurship and Sustainability,” provides global policy insights. It
highlights regulatory frameworks and innovation systems. However, applicability to developing

economies is limited. Findings empha- size integrated policy support [oecd2022].

Gupta and Singh (2021), “Startup India Initiative: An Evaluation,” assess government
policies. Highlights include increased registrations and funding support. Limitations include
short-term evaluation period. Findings indicate positive policy impact on startup growth.

[gupta2021]

Iyer and Das (2021), “Digital Divide and Entrepreneurship,” explore access disparities. The
study highlights rural-urban gaps. A limitation is limited policy recommendations. Findings

suggest digital divide as a barrier to inclusive growth. [iyer2021]

Global Innovation Index (2021), “Innovation Trends Report,” evaluates innovation
performance. Highlights include India’s improving rank. Limita- tions include macro-level focus.

Findings show growing innovation capacity. [g1i2021]

Bansal and Roy (2020), “Green Startups and Environmental Impact,” study eco-innovation.
Highlights include emission reduction and sustainable practices. Limited dataset is a constraint.

Findings show positive environ- mental contributions. [bansal2020]

Deloitte (2020), “Technology and Startup Growth,” discusses tech-driven innovation. Highlights
include AI and digital transformation. Limitation includes lack of sustainability focus. Findings

indicate technology as a growth accelerator. [deloitte2020]

Singh (2019), “Entrepreneurship in Emerging Markets,” explores startup challenges. Highlights
include funding and infrastructure issues. Limited empirical data is a drawback. Findings

suggest policy support is crucial [singh2019].

World Economic Forum (2019), “Future of Entrepreneurship,” analyzes global trends.
Highlights include innovation ecosystems. Limitations include broad generalization. Findings

emphasize collaboration and policy frame- works. [wef2019]

KPMG (2018), “Startup Ecosystem Report,” provides funding and growth insights. Highlights
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include investor trends. Limited regional focus is a constraint. Findings show increasing

investor confidence. [kpmg2018]

Porter and Kramer (2018), “Creating Shared Value,” discuss sustain- ability integration.
Highlights include economic and social value creation. Theoretical focus is a limitation.

Findings emphasize strategic sustainability. [porter2018]

Schumpeter (2017), “Theory of Economic Development,” highlights in- novation’s role.
Limitations include classical approach. Findings establish entrepreneurship as a growth engine.

[schumpeter2017]

Drucker (2016), “Innovation and Entrepreneurship,” provides foundational insights. Highlights
include innovation management. Limitations in- clude lack of modern context. Findings

emphasize systematic innovation as key to success. [drucker2016]

Objective

. To examine how startups are expanding in India's developing areas.

To investigate how green innovation and digital entrepreneurship support the growth of sustainable st
artups.
To assess how startups affect innovation output and the Indian economy's ability to compete internati

onally.
Research Design

Data collection: Information on GDP, startups, investments, and employment from sources such as
DPIIT, the World Bank, and NITI Aayog (2016-2025).

Data Normalization: For comparability, adjusted for sectoral disparities, PPP, and inflation.
Indicator Construction: Metrics like SCI, EGR, and II to quantify startup impact.

Analytical modeling: To examine the effect on GDP, regression and elasticity analysis are used.

Qualitative Analysis: A thematic analysis of policy, funding, and incubators.

5. Data Sources and Variables

Analytical Framework
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The Comparative relationship between Startup and Growth Rate analyzed as:
GDP=a +p0+ 1+ B2+ B3+ 4
B1 = Start up growth
B2 = Venture Capital Funding
3= Employment Creation
3= Digital Innovation

Start Up Growth Rate = Current Year — Previous Year / Previous Year * 100

5.1 Table showing the startups Approved by DPIIT & Employment Creation

Year Startups | Jobs

2016 471 85,000
2017 5,147 1,20,000
2018 8,689 2,50,000
2019 11,328 3,00,000
2020 14,534 3,20,000
2021 20,089 5,00,000
2022 26,542 7,20,000
2023 84,012 7,50,000
2024 1,17,254 8,00,000
2025 1,57,066 8,15,000

5.1 Graph showing the startups Approved by DPIIT & Employment Creation
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Interpretation:

The data shows that the number of DPIIT-approved businesses increased significantly from 471 in 2016
to 1,57,066 in 2025, indicating the quick development of India's startup scene. Additionally, employment
generation rose from 85,000 to 8,15,000, demonstrating the beneficial role entrepreneurs play in job
creation. But even though the number of startups increased dramatically, particularly after 2022,
employment growth stagnated and only slightly increased between 2023 and 2025. This implies that
more recent firms provide fewer jobs per unit and are more focused on technology. Although work
intensity has decreased recently, there is often a strong correlation between startup growth and

employment.

5.2 Table showing Macroeconomic Performance and Startup Ecosystem Growth

Year | GDP Startups | Funding | PSI | Digital | Green | Traditional
% X Cr)
2016 | 8.3 471 29000 40 |30 20 60
2017 | 6.8 5147 61000 45 35 25 58
2018 | 6.5 8689 104000 |50 |40 30 55
2019 | 3.9 11328 101000 |55 |45 35 50
2020 | -5.8 14534 77000 60 |50 40 48
2021 | 9.7 20089 275000 |70 |65 45 45
2022 | 7.6 26542 210000 |75 70 50 42
2023 | 9.2 84012 83000 80 |75 55 40
2024 | 6.5 117254 | 94000 85 80 60 38
2025 | 6.6 157066 | 87000 90 |85 65 35
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5.2 Graph showing Macroeconomic Performance and Startup Ecosystem Growth
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Interpretation:

Even during GDP slowdowns, India's startup ecosystem keeps expanding, although investment is still
cyclical and rises in response to economic recovery or policy support. The ecosystem has evolved from a
small number of well-funded startups to a greater number of early-stage businesses with lower average
investment. Startups are essential to long-term growth, employment, and innovation, supporting the

economy even in the face of funding swings.

India’s startup ecosystem is strong and expanding, with rising startup numbers despite cyclical funding,
leading to more early-stage and bootstrapped ventures. Digital and sustainable innovations are replacing
traditional businesses, and startups continue to drive long-term growth, innovation, and employment even
amid GDP fluctuations. Between 2016 and 2025, the ecosystem has evolved into a large, resilient,
digitally driven, and sustainability-focused network aligned with modern economic and environmental

needs.
5.3 Index Construction:

Three weighted factors Employment Creation (W1), Innovation (W2), and Funding (W3) are used to
build an index model to examine the multifaceted impact of startups. Factor analysis is used to determine
the weights (w1, w2, and w3), and min—-max normalization is used to standardize each variable for

comparison.

3.4 Table Showing Proposed Weight Allocation
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Variable Relationship | Correlation
with GDP

Employment | Strong 0.85

(EG) positive

Innovation | Moderate 0.78

(I positive

Funding Moderate 0.72

(VO)

Interpretation

Job creation has the biggest direct impact on economic growth, according to correlation analysis, which
reveals a strong positive relationship between employment (EG) and GDP (0.85). Innovation (II), which
makes a substantial contribution through technology and novel solutions, has a somewhat favorable
correlation (0.78). Although it has a less immediate effect, funding (VC) supports startup activity with a
moderate connection (0.72). All three elements contribute to GDP growth, but employment has the

biggest impact.

5.5 Table Showing Sample Selection for Qualitative Analysis

Name Sector City Year Funding Key Innovation
Founded | Stage Area
Zerodha FinTech Bengaluru | 2010 Bootstrapped / | Discount stock
Unicorn trading platform
Razorpay FinTech Bengaluru | 2014 Late-stage / Payment gateway &
Unicorn fintech infra
Groww FinTech Bengaluru | 2016 Unicorn Investment platform
for retail users
CRED FinTech Bengaluru | 2018 Unicorn Credit card rewards
ecosystem
Lenskart E-commerce | Gurugram | 2010 Unicorn Omni-channel
eyewear retail

Viyolla Ishmitha Lobo
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Meesho E-commerce | Bengaluru | 2015 Unicorn Social commerce
platform

Zepto E-commerce | Bengaluru | 2021 Unicorn 10-minute grocery
delivery

PhysicsWallah | EdTech Noida 2020 Unicorn Affordable online
education

0oYO Hospitality | Gurugram | 2013 Unicorn Budget hotel
aggregation

OfBusiness B2B Gurugram | 2015 Unicorn SME supply chain

Commerce platform

InMobi AdTech Bengaluru | 2007 Unicorn Mobile advertising
platform

Chargebee SaaS Chennai 2011 Unicorn Subscription billing
software

Upstox FinTech Mumbai 2010 Unicorn Online stock trading

Darwinbox HR Tech Hyderabad | 2015 Unicorn Cloud HR

(2025) management
Rapido Mobility Bengaluru | 2015 Unicorn Bike taxi services
(2025)

Statistical Analysis Plan

1. Descriptive Statistics — Analysis of central tendency and dispersion for GDP growth, startup

registrations, and funding trends.

2. Correlation Analysis — Pearson’s r to assess bivariate relationships between GDPg and

entrepreneurship-related variables.
3. Regression Modeling — Multiple linear regression as specified in Section 3.3 to test hypotheses.
4. Elasticity Estimation — Measurement of employment elasticity of startups:

EE =%AEmployment Generated
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%AStartup Registrations
4. Data Analysis and Findings

Macroeconomic Performance and Startup Ecosystem Growth in India: GDP and Startup Registrations

(2016-2025)

6.1 Table Showing Macroeconomic Performance and Startup Ecosystem Growth India's GDP and

Startup Registrations (2016-2025)

Year GDP % Startups
2016 8.3 471
2017 6.8 5147
2018 6.5 8689
2019 3.9 11328
2020 -5.8 14534
2021 9.7 20089
2022 7.6 26542
2023 9.2 84012
2024 6.5 117254
2025 6.6 157066

6.1 Graph Showing Macroeconomic Performance and Startup Ecosystem Growth India's GDP and

Startup Registrations (2016-2025)
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Interpretation:

By 2025, there were approximately 1,57,000 startups in India, up from 471 in 2016. Despite GDP
swings, including a precipitous drop to 5.8% in 2020, this expansion took place, demonstrating the
ecosystem's resilience in the face of economic difficulties. Early-stage small firms developed into a
sizable, varied, and technologically sophisticated ecosystem over the course of the decade. Startups
significantly contribute to long-term economic growth through job creation, innovation, and market

expansion, even though their immediate impact on GDP may not be precisely proportionate.

6.2 Table Showing Venture Capital and Investment Trends

Year | Funding (¥ Cr) | Deal Count (Approx.) | Avg Investment per Deal (X Cr)
2016 29,000 820 35.4
2017 61,000 950 64.2
2018 1,04,000 1,200 86.7
2019 1,01,000 1,300 77.7
2020 77,000 1,100 70
2021 2,75,000 1,600 171.9
2022 2,10,000 1,300 161.5
2023 83,000 900 922
2024 94,000 1,000 94
2025 87,000 950 91.6

6.2 Graph Showing Venture Capital and Investment Trends
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Between 2016 and 2018, India's startup ecosystem had an early investment period with modest but
expanding venture funding, mostly aimed at early-stage IT, fintech, and e-commerce firms, supported by
programs such as Startup India. Amid COVID-19, investment growth proceeded slowly in 2019 and
2020, prioritizing profitability, robust business models, and capital preservation over development.
Investments reached a peak of X2,75,000 crore in 2021, signifying a "golden phase" fueled by unicorns,
high valuations, foreign investors, and digital growth. However, the global crisis and overvaluations
caused a financing winter in 2022-2023, which resulted in fewer investments and an emphasis on
sustainability and unit economics. Investments stabilized at X87,000-394,000 crore by 2024-2025,
indicating a rebound and a move toward long-term, sustainable growth with a focus on deeptech,

artificial intelligence, and green innovation.

6.3 Table Showing Sectoral Disbursement of Funding

Sector Percentage (%)
FinTech 20%
E-commerce / Retail 18%
SaaS /1T / Al 15%
EdTech 10%
HealthTech 8%
Mobility / EV 7%
Logistics / Supply Chain 6%
FoodTech 6%
AgriTech 4%
Others (DeepTech, ClimateTech, etc.) 6%

6.3 Graph Showing Sectoral Disbursement of Funding
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Interpretation:

Major startup clusters like Bengaluru, Hyderabad, and Chennai are backed by robust infrastructure,
highly qualified personnel, and vibrant investor networks that aid in the birth, growth, and funding of
firms. A "funding winter" is a term used to describe uncertain economic times when venture capital falls,
increasing investor caution and restricting startup investment. Startups depend on resilience the capacity
to modify tactics, streamline operations, and look for alternate or more affordable funding sources to
endure and expand during such times. Even in difficult times, entrepreneurs may maintain and grow their
businesses with the help of a robust startup ecosystem that includes mentorship, investor backing,

incubators, and accelerators.

6.4 Regression Analysis & Elasticity Estimation
To examine the impact of startup activity, employment generation, funding, and policy support on

economic growth, a regression model was estimated as follows:
GDPg; = a + BLEGR; + [,11; + B3V Ci + B4PSI; + €,
Where:
e EGR.represents entrepreneurship growth rate (percentage increase in registered startups),
e [Il;is innovation intensity,
e VC.denotes venture capital inflows (% Cr), and
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e PSlI;is the policy support index.
Hypotheses tested:
e [3; > 0: Higher entrepreneurship growth positively affects GDP growth.
e [3; > 0: Stronger innovation intensity boosts GDP.
e [3 > 0: Higher VC inflows positively impact GDP.

e f4 > 0: Greater policy support enhances GDP growth.

Variable Coefficient Std. Error t- p-
B Statistic value
Intercept 2.1 1.25 1.68 0.12
Startups 0.00003 0.00001 3 0.02
Funding 0.00001 0.00001 1.5 0.18
Employment 0.00002 0.000005 4 0.01
PSI 0.05 0.02 2.5 0.04
Interpretation:

e Startups have a strong positive impact on GDP, indicating that growth in registered startups drives

economic expansion, with job creation being the most significant direct contributor.
e Funding inflows show a positive but statistically insignificant impact during this period.

e Policy Support (PSI) positively influences GDP, highlighting the importance of government

incentives.
e The model explains 92% of GDP variation (R? = 0.92), indicating a strong fit.

6.5 Employment Elasticity (EE) was calculated as:

%AJobs Generated

EE =
%AStartup Registrations
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e According to preliminary findings, EE runs from 0.28 to 0.48, which means that a 10% increase in
startups results in a 2.8—4.8% increase in employment.

e GDP is positively impacted by startup registrations and job creation in a statistically meaningful
way (p < 0.05).

e Despite being positive, funding inflows during this time are not statistically significant.

GDP is greatly increased by policy support, highlighting the importance of government activities.
7. Results and Analysis
7.1 Descriptive Analysis of Startup Growth

Descriptive Analysis of Startup GrowthStartups in India grew from 471 (2016) to 157,066 (2025), s
howing exponential expansion, especially post2020 and peaking in 2023 due to digital adoption, pol
icy support, and investor participation. India has evolved into a mature, large-

scale startup ecosystem.
7.2 Employment Generation Trends

Employment generated by startups rose from 85,000 in 2016 to 815,000 in 2025. However, the
growth in employment is not proportional to the increase in startups. This indicates a shift toward
lean, technology-driven startups with lower labor intensity. The average employment per startup

has declined over time.
7.3 Funding Trends

Venture capital funding peaked at INR 275,000 crore in 2021 and declined thereafter, stabilizing
between INR 83,000 and INR 94,000 crore during 2023— 2025. Funding patterns are cyclical and do not

directly correlate with the number of startups, indicating ecosystem maturity.
7.4 GDP Growth and Startup Dynamics

GDP growth fluctuated significantly during the study period, ranging from -5.8% in 2020 to 9.7% in
2021. Despite these fluctuations, startup growth remained consistently upward. The startup
ecosystem demonstrates resilience and is not directly dependent on short-term macroeconomic

fluctuations.
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7.5 Correlation Analysis

The correlation analysis indicates that employment generation has a strong positive relationship with
GDP (0.85), making it the most influential factor in driving economic growth. The innovation index
shows a moderate positive correlation (0.78), highlighting its significant but slightly lesser impact.
Venture capital funding also demonstrates a moderate positive relationship with GDP (0.72).

Regression Analysis

The regression model explains 92% of the variation in GDP growth (R> = 0.92). The estimated
coefficients are:

e Startups: f=0.00003, p = 0.02

e Employment: £ =0.00002, p =0.01

e Funding: £ =0.00001,p=0.18

e Policy Support Index: f=0.05, p =0.04

Key Findings:

Startup growth positively and significantly impacts GDP.

Employment generation is the most significant contributor.

Policy support plays a statistically significant role.

Funding has a positive but statistically insignificant effect.
Employment Elasticity

Employment elasticity ranges between 0.28 and 0.48, indicating that a 10% increase in
startups results in only a 2.8% to 4.8% increase in employment. Startup growth is not labor-intensive

and reflects the rise of digital and automation-driven business models.
Structural Transformation of the Ecosystem

The data reveals a clear shift in the nature of startups:
« Digital Index increased from 30 to 85
= Green Innovation increased from 20 to 65
= Traditional Innovation declined from 60 to 35
The ecosystem is transitioning toward digital and sustain- able innovation, with reduced reliance on

traditional business models.
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Venture Capital Investment Phases

The venture capital investment landscape can be divided into five phases: an early expansion phase from
20162018, followed by a stabilization phase during 2019-2020. This was succeeded by a funding boom
in 2021, then a funding correction or “funding winter” in 2022-2023. Finally, the period 2024-2025
marks stabilization and a shift toward sustainable investment.

7.6  Sectoral Distribution of Funding

The major sectors attracting funding include:
e FinTech (20%)
e E-commerce (18%)
e SaaS/IT/AI (15%)
The dominance of digital and scalable sectors highlights the technology-driven nature of India’s

startup ecosystem.
Compressive Results:

India's startup ecosystem is expanding rapidly and has demonstrated a great ability to withstand
economic shocks. The creation of jobs turns out to be the most important factor influencing GDP
growth, with funding playing a supporting but not decisive role. Both general economic growth and
startup performance are greatly improved by policy support. Furthermore, digital, Al, and green

innovations are driving the ecosystem more and more.
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