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Abstract
This study investigates the role of green technology innovation (GTI) in enhancing climate
resilience among organizations and communities. The research problem addresses the persistent
challenge of how technological innovation can simultaneously advance environmental
sustainability and adaptive capacity to climate change. Employing a cross-sectional survey design,
data were collected from 200 stakeholders across three sectors (manufacturing, energy, and
agriculture), selected through stratified random sampling. Quantitative analysis utilized
descriptive statistics, correlation, and multiple regression to examine relationships between green
technology adoption, climate resilience outcomes, and moderating factors. Key findings reveal
that firms with higher levels of GTI report significantly greater climate resilience, mediated by
improved adaptive practices and sustainability-oriented strategies. Core implications emphasize
the need for targeted policy incentives, enhanced institutional support, and strategic integration of
technology into resilience planning. The study contributes to theory and practice by clarifying

mechanisms through which innovation fosters climate resilience.

Keywords: Green Technology Innovation, Climate Resilience, Adaptive Capacity, Sustainability,

Policy Incentives
Introduction

Climate change has escalated into one of the most pressing global challenges of the twenty-first
century. Extreme weather events, rising temperatures, and unpredictable climate patterns present
serious threats to ecosystems, economic stability, and human well-being (IPCC, 2022). These
disruptions have heightened the urgency to develop strategies that not only mitigate greenhouse
gas emissions but also enhance climate resiliencethe capacity of communities and systems to

anticipate, withstand, and recover from climate shocks.
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Within this context, green technology innovation (GTI) has emerged as a potential driver of
resilience. Defined as the development and application of environmentally sustainable
technologies, GTI spans renewable energy systems, energy-efficient manufacturing processes,
waste reduction technologies, and climate-smart agricultural solutions. While the literature
acknowledges GTI as vital for decarbonization, its specific role in enhancing resilience—
particularly the mechanisms through which innovation contributes to adaptive capacity—remains

underexplored.

Understanding how GTI fosters resilience is especially important in sectors vulnerable to climate
change. For instance, manufacturing operations may face supply chain disruptions due to extreme
weather, while agricultural producers confront droughts and floods. If GTI can enhance

adaptability and reduce vulnerability, it could become a cornerstone of climate strategy.

This study aims to empirically examine the impact of GTI on climate resilience outcomes, test
hypotheses regarding mediating and moderating mechanisms (such as adaptive practices and
policy incentives), and provide evidence-based recommendations for policymakers and

practitioners.
Literature Review
Green Technology Innovation and Climate Resilience

Green technology innovation refers to technological advancements designed to reduce
environmental impact while improving performance or efficiency (OECD, 2019). Prior research
has focused extensively on GTI’s contribution to reducing emissions (Horbach, 2008), improving
resource efficiency (Porter & van der Linde, 1995), and supporting sustainable development
(Rennings, 2000). However, the literature on GTI’s influence on climate resilience systems’ ability

to absorb and adapt to climate variability is less developed.

Scholars propose that GTI enhances resilience through improved monitoring systems, early
warning technologies, and climate-smart infrastructure that enable quicker recovery from climate
events (Adger et al., 2011). Technologies such as precision agriculture can optimize water use

under drought conditions, while renewable micro-grids can ensure continuity of power during
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extreme weather. Despite these theoretical assertions, empirical investigations linking GTI

adoption with resilience outcomes are limited.
Research Gap
A review of existing literature reveals three primary gaps:
e Empirical evidence demonstrating the causal impact of GTI on climate resilience is scarce.

e The mechanisms linking innovation to resilience, particularly the mediating effects of

adaptive practices, remain under-theorized.

e The role of policy incentives and institutional support as moderating factors has not been

comprehensively examined.
Problem Statement

There is insufficient empirical understanding of how green technology innovation drives climate

resilience and through which mechanisms this relationship operates.
Research Questions

e To what extent does green technology innovation predict climate resilience in

organizations?
e Do adaptive practices mediate the relationship between GTI and resilience outcomes?
e How do policy incentives moderate the effect of GTI on climate resilience?
Research Methodology
Research Objectives & Hypotheses
Objectives:
e To assess the influence of green technology innovation on climate resilience outcomes.
e To examine the mediating role of adaptive practices.

e To evaluate the moderating effect of policy incentives.

3 ICSDG-CIP-2026 24%™ _ 25% April 2026



Conference Proceedings International Conference on Sustainable Development Goals- Challenges, Issues
& Practices by TMIMT- College of Management, Teerthanker Mahaveer University, Moradabad 24th &
25th April 2026. TMIMT International Journal (ISSN: 2348-988X)

Hypotheses:
o H1: Green technology innovation is positively associated with climate resilience.
o H2: Adaptive practices mediate the relationship between GTI and climate resilience.

e H3: Policy incentives strengthen the positive relationship between GTI and resilience

outcomes.
Research Design

A quantitative cross-sectional design was used to test hypotheses and assess relationships among

variables. This design permits measurement of structural associations at a specific point in time.
Sample and Sampling Technique

The target population included organizations and stakeholders operating in manufacturing, energy,
and agriculture. A stratified random sampling technique ensured proportional representation
across sectors. A total of 200 respondents participated, including sustainability managers, technical

officers, and policy coordinators.
Data Collection Method

Primary data were collected using structured questionnaires delivered online and through field
visits. Secondary data on innovation indicators and climate performance were obtained from

sustainability reports.
Measurement Instruments

Green Technology Innovation (GTI): Composite index measuring adoption of clean
technologies, R&D investment in green solutions, and internal innovation policies (Cronbach’s a

= 88).

Adaptive Practices (AP): Scale assessing organizational readiness, training programs, and

adaptation plans (o = .85).

Climate Resilience (CR): Measured using indicators such as recovery time following climate

events, operational continuity, and vulnerability reduction strategies (o = .90).
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Policy Incentives (PI): Self-reported exposure to tax incentives, grants, and regulatory support

for green innovation.

All items used a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree).

Variables and Operationalization

Variable | Operational Definition | Scale

GTI Innovation index score | Interval
AP Adaptive practices score | Interval
CR Climate resilience index | Interval
PI Policy incentive score Ordinal

Data Analysis Technique

Data analysis was conducted using SPSS and PROCESS macro. Techniques included:

e Descriptive statistics
e Correlation analysis

e Multiple regression

e Mediation and moderation analysis using Hayes’ PROCESS Model 4 and Model 1

Ethical Considerations

All respondents provided informed consent. Data were anonymized, and confidentiality was

strictly maintained.
Data Analysis/Results
Descriptive Statistics

Table 1. Descriptive Statistics

Variable

Mean

Std. Dev.

Min

Max
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GTI 3.85 ]0.62 2.10 | 5.00
AP 3.72 1 0.55 1.90 | 5.00
CR 391 ]0.70 2.00 | 5.00
PI 3.40 |0.76 1.00 | 5.00

Correlation Analysis

Table 2. Pearson Correlations

Variables | GTI | AP CR PI
GTI 1 S2%E | 48%E | 30%*
AP S52%% | ] 65%* | 30%*
CR A8F* | 65%* | 1 34%*
PI 39%® | 30%* | 34%* | ]

Note. **p < .01
Regression and Mediation Result

Regression Model: GTI — Climate Resilience

Predictor | B | SE |t p

GTI 321.05]6.40 | <001

Result: H1 supported — GTI positively predicts CR.
Mediation Analysis (GTI — AP — CR)

e GTI— AP: B=.52,p<.001

e AP — CR:=.53,p<.001

e Indirect effect: .27 (95% CI: .15 to .41)

Result: H2 supported — AP significantly mediates the GTI-CR relationship.
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Moderation Results (Policy Incentives)
Interaction (GTI x PI) — Climate Resilience
e pB=.15p=.02

Conditional effects indicate that at higher levels of PI, the relationship between GTI and CR

strengthens.

Result: H3 supported policy incentives enhance the GTI-CR link.
Findings & Discussion

Summary of Findings

This study provides empirical evidence that green technology innovation (GTI) significantly
enhances climate resilience. Consistent with theoretical expectations (Adger et al., 2011),
organizations engaging in GTI report greater adaptive capacity and resilience outcomes.
Importantly, adaptive practices mediate this relationship, suggesting that GTI drives resilience

primarily by equipping firms with the tools and processes needed to respond to climate stressors.

Furthermore, the moderating role of policy incentives indicates that supportive institutional
frameworks amplify the positive effects of GTI, aligning with innovation policy literature (OECD,
2019).

Theoretical Implications
This study contributes to the literature by:
e Extending innovation theory into the climate resilience domain.

e Demonstrating mechanisms (mediation by adaptive practices) through which GTI affects

resilience.
e Affirming the significance of policy frameworks in enabling innovation outcomes.

Practical and Policy Implications
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e Organizational Strategy: Firms should integrate GTI with resilience planning,

emphasizing adaptive practices.

e Policy Design: Governments must craft incentives that not only stimulate innovation but

explicitly target resilience-oriented outcomes.

o Capacity Building: Training programs and technical support are essential components of

technology adoption that enhance resilience.
Conclusion
Summary

This research confirms that green technology innovation is a significant driver of climate
resilience, mediated by adaptive practices and strengthened by policy incentives. Organizations

that innovate in green technologies report higher resilience to climate impacts.
Theoretical Implications

By linking innovation and resilience, the study broadens conceptual frameworks and underscores

the need for integrated models in sustainability research.
Practical and Policy Implications

Policymakers should design targeted incentives, while organizations must align innovation

strategies with resilience goals.
Limitations
e Cross-sectional design limits causal inference.
o Self-reported measures may introduce bias.
Future Scope

Longitudinal and comparative studies across regions will enhance generalizability. Qualitative

studies can explore contextual factors in greater depth.
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