[bookmark: _Hlk214705134]Exploring Green Entrepreneurship in Business Climate: Towards Change Adaptation in South South Nigeria
Godwin Wonah Ogar (https://orcid.org/0009-0007-1991-8638 )1, Eneyi Margaret Odibu(https://orcid.org/0009-0009-5831-4233 )1, Edmond Ekpang Edor (https://orcid.org/0009-0008-0590-745X )1 
Department Of Business Management, University of Calabar, Nigeria

Com ID: Tunde Nafiu: tundenafiu01@gmail.com 

Abstract
This study examined the effect of green entrepreneurship on climate change adaptation. The specific objectives were to examine how waste management and recycling affect community-based adaptation; and unveil how resource efficiency affect adaptive capacity of enterprises. The study employed a survey research design. The research focused on business enterprises located in Akwa Ibom, Bayelsa, Cross River, Delta, Edo, and Rivers states, which are recognized for their diverse industrial activities, including manufacturing, agriculture, and services. The population for this study consisted of 220,765 enterprises. In this study, a sample size of 384 was established. A multi-stage sampling technique was utilized. The study employed both descriptive and inferential statistical statistics for data analysis. All hypotheses were tested using regression at a significance level of 5%, with regression models facilitating the hypothesis testing process. Findings show that waste management and recycling have a strong and statistically significant positive effect on community-based adaptation, suggesting that communities that integrate structured recycling systems and effective waste practices are better equipped to respond to environmental and socio-economic stresses. Finding also reveals that resource efficiency has a strong and statistically significant positive effect on the adaptive capacity of enterprises. The study concludes that green entrepreneurship plays a foundational role in advancing climate change adaptation, as it promotes innovation, environmental responsibility, and sustainable resource use across communities and enterprises. The study therefore recommended that SMEs should invest in structured recycling programs, strengthen waste-segregation systems, and promote public awareness initiatives to enhance resilience against climate-related challenges. SMEs should also prioritize eco-efficient production processes, invest in technologies that reduce material and energy waste, and embed resource optimization strategies into their long-term sustainability plans to strengthen organizational resilience.
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Introduction  	
Green entrepreneurship, like other forms of innovative enterprise, operates through strategic choices that shape how environmental challenges are interpreted and transformed into opportunities for climate resilience. In this context, entrepreneurs rely on sustainability-oriented business models that integrate waste reduction, recycling, and efficient resource use into daily operations, thereby strengthening the capacity of communities and enterprises to cope with climate stressors. For instance, green entrepreneurs often convert waste into new value streams, promote circularity, or adopt technologies that minimize environmental degradation—practices that directly enhance community-based adaptation and enterprise-level resilience. These tendencies mirror broader insights in sustainability research, which highlight how adaptive strategies emerge from a combination of environmental awareness, innovation, and resource stewardship (Sheppard & Mahdad, 2021; Rosário et al., 2022; Iriani et al., 2024).
The study of green entrepreneurship has expanded significantly over the past decade, particularly as nations confront the realities of climate change and seek market-based mechanisms for adaptation. Scholars emphasize that waste management and recycling reduce community vulnerability by lowering pollution, improving public health, and strengthening local ecosystem services—factors that are essential for community-based adaptation. Similarly, resource efficiency has been shown to enhance firms’ adaptive capacity by reducing dependence on unstable inputs, lowering operational costs, and improving resilience to climate-induced supply disruptions (Tien et al., 2023; Mondal et al., 2022). Yet empirical evidence remains uneven, especially in African regions where climate vulnerability intersects with institutional and economic constraints.
In South-South Nigeria, these gaps are particularly significant. The region faces persistent environmental challenges—ranging from flooding and erosion to waste mismanagement and declining agricultural productivity—making it an important site for examining how green entrepreneurship supports adaptation. Existing studies on the Niger Delta and surrounding states highlight efforts in renewable energy, climate-smart agriculture, and waste-to-wealth initiatives (Diemuodeke & Briggs, 2018; Ikehi et al., 2023), but few works link these practices directly to measurable adaptation outcomes. For example, enterprises engaged in recycling and waste conversion contribute to cleaner, safer environments that support community resilience, yet the extent to which these practices improve localized adaptive responses remains unclear. Likewise, businesses that adopt resource-efficient technologies—such as solar energy systems or sustainable farming methods—demonstrate improved operational stability, but the specific pathways through which this stability enhances adaptive capacity require further investigation.
Psychological, economic, and institutional dynamics further underscore the importance of conducting this study in South-South Nigeria. The region’s mix of ecological fragility, high dependence on natural resources, and limited infrastructural support amplifies the consequences of climate change and heightens the need for innovative adaptation strategies. Waste accumulation in cities like Port Harcourt and Yenagoa threatens community health and increases vulnerability to flooding, while inefficient resource use among small enterprises reduces their ability to withstand climate-related disruptions. By focusing on how waste management and resource efficiency—two central pillars of green entrepreneurship—shape adaptation outcomes, this study addresses a critical gap between global sustainability frameworks and the lived realities of businesses and communities in South-South Nigeria. It therefore provides timely insights into how locally driven green innovations can serve as catalysts for climate resilience in one of Nigeria’s most environmentally sensitive regions.
Objectives of the Study
The main objective of the study is to examine the effect of green entrepreneurship on climate change adaptation in South South Nigeria. The specific objectives are to:
i. Examine how waste management and recycling affect community-based adaptation; and
ii. Unveil how resource efficiency affect adaptive capacity of enterprises.
Hypotheses of the Study
The study formulates hypotheses that:
H1:	Waste management and recycling has a significant effect on community-based adaptation. 
H2:	Resource efficiency has a significant effect on adaptive capacity of enterprises.

Literature Review
Waste Management and Community-Based Adaptation
Waste management and recycling are central components of community-based adaptation, providing structured mechanisms through which communities organize, interpret, and respond to environmental challenges. These practices create clear frameworks for managing waste streams, reducing pollution, and safeguarding ecosystems, thereby enabling communities to navigate climate-related uncertainties more effectively (Kirkby et al., 2018; Abubakar et al., 2022). Waste segregation, material recovery, and composting simplify complex environmental pressures by offering practical pathways for reducing vulnerability and improving local resilience. However, while these systems enhance environmental clarity and stability, they may also reflect uneven access to infrastructure or entrenched community habits, limiting their full adaptive potential.
The role of waste management and recycling in strengthening community-based adaptation has been widely demonstrated across environmental and development studies. Effective recycling programs reduce greenhouse gas emissions, preserve natural resources, and curtail the ecological degradation that heightens climate risks (Lamma, 2021; Khan et al., 2021). Yet, as with cognitive processes in organizations, the effectiveness of these systems depends on the broader social and structural context. Communities with cohesive and well-supported waste systems achieve faster environmental improvements but face risks of over-reliance when innovations stall or infrastructure is insufficient. Conversely, communities with diverse waste practices—formal and informal—may benefit from broader participation but can experience inefficiencies or health risks if systems are not well regulated (Yang et al., 2018). In regions with limited resources, such as many parts of the Global South, these dynamics make waste management and recycling both vital enablers of adaptation and potential points of vulnerability. While they foster environmental stability and reduce hazard exposure, gaps in funding, awareness, and policy support may constrain their long-term effectiveness in enhancing resilience to climate change.
Resource Efficiency and Adaptive Capacity Enterprises
Previous research has established that resource efficiency—the strategic use of materials, energy, and processes to minimize waste and environmental harm—plays a crucial role in strengthening organizational resilience and long-term sustainability (Scarpellini et al., 2020). Firms that adopt resource-efficient practices typically broaden their operational flexibility by reducing dependence on volatile raw material markets, lowering production costs, and enhancing environmental performance. Such practices, including eco-friendly recycling and material optimization, enable organizations to better anticipate disruptions while improving their ability to adjust to evolving environmental, economic, and regulatory conditions. In this regard, resource efficiency serves as a foundational capability that supports firms in navigating challenges such as climate-induced risks, supply chain instability, and shifting consumer preferences.
[bookmark: _Hlk214698790]Several studies have further shown that resource-efficient strategies, especially green recycling, enhance firms’ adaptive capacity by expanding the range of production and operational alternatives available to decision-makers (Chaturvedi et al., 2023; Fernández-Miguel et al., 2022). By integrating recycled materials into production systems, organizations not only reduce exposure to procurement risks but also improve innovation potential through advances in material science and manufacturing technologies (Krauklis et al., 2021; Yaragatti & Patnaik, 2021). This broadened set of options increases firms’ ability to respond effectively to market fluctuations and regulatory changes. Evidence also highlights that resource efficiency contributes to improved financial performance—through cost savings and extended product lifecycles—which strengthens a firm’s capacity to invest in new adaptive strategies and competitive positioning (Khan et al., 2019; Suryadevara et al., 2021). This study posits that resource efficiency significantly enhances organizational adaptive capability, making it a critical determinant of how firms respond to emerging uncertainties within dynamic business environments.
Theoretical Underpinning
The Natural Resource-Based View (NRBV) theory, originally proposed by Stuart L. Hart (1995), extends the traditional Resource-Based View (RBV) by emphasizing the strategic importance of a firm’s relationship with the natural environment. Hart argued that environmental challenges are not merely constraints but can serve as drivers of new capabilities, competitive advantage, and long-term business survival. This premise is supported by subsequent scholars who highlight that ecological constraints can stimulate innovation, learning, and strategic renewal (Shrivastava, 2018). NRBV assumes that firms can build enduring competitive advantages through three core environmental strategies: pollution prevention, product stewardship, and sustainable development (Hart & Milstein, 2003). These assumptions reflect the belief that ecological responsibility and economic performance are mutually reinforcing when firms adopt green innovations and manage natural resources efficiently.
The NRBV is significant to this study because it directly links resource efficiency, green recycling, and adaptive capacity—the central variables of your two objectives—to a firm’s strategic capabilities. The theory posits that organizations that proactively build capabilities in waste reduction, resource conservation, eco-innovation, and sustainability-oriented production are better positioned to withstand environmental uncertainties, regulatory shifts, and market fluctuations (Sharma, 2024). This aligns with the study’s focus on how resource-efficient practices and green recycling strengthen organizational resilience, reduce operational risks, and enhance adaptive capacity in evolving environmental conditions (Durán-Romero et al., 2020). NRBV is therefore ideal for explaining why organizations that adopt eco-innovation and recycling systems achieve superior adaptive and competitive outcomes (Dangelico & Vocalelli, 2017; Singh & Goyal, 2023).
Applied to this study, NRBV explains Objective 1 (the effect of resource efficiency on adaptive capacity) by asserting that efficient use of materials, energy, and waste streams builds unique internal capabilities that reduce costs, stabilize inputs, and improve resilience. Similarly, NRBV explains Objective 2 (the effect of green recycling on adaptive capacity) by highlighting how recycling capabilities—such as waste repurposing, closed-loop systems, and material recovery—create valuable and hard-to-imitate competencies that improve firms’ flexibility and long-term sustainability performance. Through NRBV, resource efficiency and green recycling are viewed as strategic pathways through which firms develop superior adaptive capacity and sustain competitive advantage.
Studies across sustainability, environmental management, and green supply chain research have successfully used NRBV to examine how resource efficiency, recycling systems, and eco-innovation affect organizational outcomes. For instance, Agyabeng-Mensah et al. (2021) applied NRBV to demonstrate how green production capabilities enhance sustainability performance; Quintana-García et al. (2022) used NRBV to explain competitive advantage derived from eco-innovation; and Bari et al. (2022) employed NRBV to examine how environmental practices improve firm resilience and competitiveness. Similar applications are also evident in the work of Veleva (2021), which links sustainable resource use to long-term corporate survival, as well as studies by Amui et al. (2017), who emphasize NRBV’s relevance in explaining adaptive environmental strategies in dynamic markets.
METHODOLOGY
Research Design
The study employed a survey research design. This design is particularly suitable for capturing quantitative data from a diverse sample of respondents, allowing for the statistical analysis necessary to validate the hypotheses. The survey consisted of structured questionnaires featuring Likert-scale items designed to measure perceptions and practices related to each hypothesis. 
Area of the Study
The research focused on business enterprises located in Akwa Ibom, Bayelsa, Cross River, Delta, Edo, and Rivers states, which are recognized for their diverse industrial activities, including manufacturing, agriculture, and services. By concentrating on this region, the study aims to highlight the unique challenges and opportunities that green entrepreneurship presents, providing insights into how these enterprises can enhance their sustainability practices in response to climate change. 
Population of the Study
The population for this study consists of 220,765 enterprises, focusing specifically on business owners and managers across six states in the South-South region. This demographic will provide insights into the practices and impacts of green entrepreneurship in the area. A detailed breakdown of the population frame is presented in Table 1.
Table 1: Population Frame of the Study
	State
	Total

	Akwa Ibom
	35368

	Bayelsa
	15758

	Cross River
	25973

	Delta
	40210

	Edo
	18843

	Rivers
	84613

	Total
	220,765


Source: Small & Medium Enterprises Development Agency of Nigeria (2024)
Table 1 presents the distribution of the study's population across six states, detailing the number of enterprises encompassed within each state. The total population under consideration for the study is 220,765. 
Sample Size of the Study
The sample size of the study indicates the number of individuals or data points selected from the larger population for research purposes (Johnson, 2018). It serves as a representative subset that allows the researchers to draw inferences about the entire population. In this study, a sample size of 384 was established using the Krejcie and Morgan (1970) sample size table, ensuring sufficient data for analysis and reliable inferences. 

Sampling Technique
To ensure comprehensive representation in the sample selection process, a multi-stage sampling technique was utilized. The initial step involves categorizing respondents from specific states in South-South Nigeria based on their activities related to green entrepreneurship. Subsequently, participants were further classified according to relevant characteristics pertinent to climate change adaptation. In the third stage, surveys were conducted in the selected states, with samples chosen based on the size of enterprises and their familiarity with green entrepreneurship practices. This structured approach enhanced inclusivity and enabled a thorough analysis of the effects of green entrepreneurship on climate change adaptation within the region. By securing a diverse and representative sample, the study aimed to collect a wide range of insights, which contributed to understanding how green initiatives affect climate resilience in South-South Nigeria. In addition, Bowley proportional allocation formula was adapted. The results are presented in Table 2.
Table 2. Allocation of Sample
	State
	Populations
	Sample
	Sub-samples

	Akwa Ibom
	35368
	

	62

	Bayelsa
	15758
	

	27

	Cross River
	25973
	

	45

	Delta
	40210
	

	70

	Edo
	18843
	

	33

	Rivers
	84613
	

	147

	Total
	220,765
	
	384


Source: Researcher’s Computation, 2024
Validity and Reliability of the Research Instrument
The study ensured face validity by validating the measurement instrument with the input of three lecturers from the Department of Management at the University of Nigeria, Enugu Campus. The study utilized Cronbach’s coefficient alpha to evaluate the internal consistency reliability of the constructs. This approach is selected because it effectively indicates how well the different items measure the same variable. To assess internal consistency, we will estimate Cronbach’s coefficient alpha, a statistic that evaluates the reliability of a group of items that together create a single scale. Typically, reliability coefficients of 0.70 or higher are regarded as acceptable (Creswell, 2003). Consequently, in this study, items with Cronbach alpha coefficients of 0.70 or greater is deemed appropriate for inclusion in the scale. 
Table 3.	Reliability Statistics of Green Entrepreneurship Variables
	S/N
	Variables
	N of Items
	Cronbach's Alpha

	1
	Waste Management and Recycling
	5
	0.773

	2
	Resource Efficiency
	5
	0.798


Source: SPSS, 2024

Table 3 shows that waste management and recycling (α = 0.773) exhibits a good level of internal consistency. It indicates that the items about waste management and recycling practices consistently reflect how respondents perceive these aspects of green entrepreneurship. Resource Efficiency has the higher Cronbach's Alpha value, indicating good internal consistency. An Alpha (α =0.798) suggests that the items used to measure resource efficiency are reliable and effectively capture the concept within the context of green entrepreneurship.
Table 4	Reliability Statistics of Climate Change Adaptation Variables
	S/N
	Variables
	N of Items
	
	Cronbach's Alpha

	1
	Community-Based Adaptation
	5
	
	0.812

	2
	Adaptive Capacity
	5
	
	0.830


Source: SPSS, 2024
Table 4 shows that community-based adaptation (Cronbach’s Alpha = 0.812) exhibits a high level of internal consistency. It suggests that the items related to community-based adaptation are highly reliable. Adaptive Capacity (Cronbach’s Alpha = 0.830) has the highest Cronbach’s Alpha value at 0.830, indicating very good internal consistency. The items assessing adaptive capacity are highly reliable, showing that they consistently measure the ability of enterprises to adjust and respond to climate challenges.
Data Analyses Techniques
The study employed both descriptive and inferential statistical statistics for data analysis. The analysis was carried out using EVIEWS 12 software, recognized for its ability to produce reliable and unbiased results, aligning with the study's objectives. All hypotheses were tested using regression at a significance level of 5%, with regression models facilitating the hypothesis testing process. The models are specified in accordance with the study's objectives as follows:
 CCA = β0 + β1GE + ε…………….…………………………………………..………        1
CBA = β0 + β1WMR + ε ……………………………………………………….…	2
ADC = β0 + β1REE + ε ……………………………………………………….…	3
Where;
WMR= Waste Management and Recycling, 
REE= Resource Efficiency, 
CBA= Community-Based Adaptation, 
ADC= Adaptive Capacity,
β= Coefficient
ε = Error Term
Data Analysis and Results
Table 5. Demographic information
	[bookmark: _Hlk214646448]Demography
	Frequency
	Percent

	Gender
	
	

	Male
	192
	50.0

	Female
	192
	50.0

	Age
	
	

	>18 years
	-
	-

	20 – 25 years
	112
	29.2

	26 – 31 years
	94
	24.5

	32 – 37 years
	95
	24.7

	>38 years
	83
	21.6

	Education
	
	

	Primary
	-
	-

	Secondary
	21
	5.4

	OND/NCE
	132
	34.4

	HND/Bachelor’s Degree
	109
	28.4

	Postgraduate
	122
	31.8

	Experience
	
	

	> 1 year
	87
	22.7

	2 – 5 years
	105
	27.3

	6 – 11 years
	112
	29.2

	12 – 17 years
	67
	17.4

	> 17 years
	13
	3.4


Source: Field Survey, 2025
The demographic distribution of respondents (in Table 5) indicates an equal representation of gender, with 192 males and 192 females, each constituting 50% of the sample. This balance ensures that the perspectives captured in the study are not skewed toward one gender, allowing for more equitable insights and reducing potential gender bias in the analysis of the research variables.
The age distribution of respondents shows that the majority fall within the 20–25 years category, accounting for 29.2% of the sample. This is followed closely by those aged 32–37 years (24.7%) and 26–31 years (24.5%), while respondents above 38 years constitute the smallest group at 21.6%. The sample reflects a relatively balanced age composition, with a slight concentration in the younger adult range.
The educational profile of respondents indicates that most have attained tertiary education. Those with OND/NCE qualifications represent the largest group at 34.4%, followed by postgraduate degree holders at 31.8%, and HND/Bachelor’s degree holders at 28.4%. A smaller proportion, 5.4%, completed only secondary education, while no respondents had primary education. This distribution suggests a highly educated sample, with a strong representation of individuals possessing advanced qualifications.
The respondents’ work experience shows a diverse range of professional exposure. Those with 6–11 years of experience form the largest group at 29.2%, followed by 2–5 years at 27.3%, and over 1 year at 22.7%. Respondents with 12–17 years of experience account for 17.4%, while only 3.4% have more than 17 years of experience. This distribution indicates a mix of early-career, mid-career, and a few highly experienced individuals.

Table 6. Effect of waste management and recycling on community-based adaptation
	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	0.468022
	0.071660
	6.531098
	0.0000

	WMR
	0.884061
	0.018875
	46.83773
	0.0000

	R-squared
	0.851695
	    Mean dependent var
	3.619792

	Adjusted R-squared
	0.851307
	    S.D. dependent var
	1.252141

	S.E. of regression
	0.482835
	    Akaike info criterion
	1.386912

	Sum squared resid
	89.05561
	    Schwarz criterion
	1.407488

	Log likelihood
	-264.2871
	    Hannan-Quinn criter.
	1.395074

	F-statistic
	2193.773
	    Durbin-Watson stat
	1.959107

	Prob(F-statistic)
	0.000000
	
	
	



Table 6 indicates that waste management and recycling (WMR) has a strong and statistically significant positive effect on community-based adaptation. The coefficient for WMR (0.8841) is both large and highly significant (p < 0.001), showing that improvements in waste management practices substantially enhance community adaptive capacity. The model explains 85.2% of the variation in community-based adaptation (R² = 0.8517), demonstrating an excellent overall fit. The F-statistic is also highly significant (p < 0.001), confirming that the model is robust. Additionally, the Durbin-Watson value (1.96) suggests no serious autocorrelation issues. Overall, the findings strongly support the conclusion that effective waste management and recycling are critical drivers of improved community resilience and adaptation.
Table 7. Effect of resource efficiency on adaptive capacity of enterprises
	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	0.912981
	0.101933
	8.956667
	0.0000

	REE
	0.781502
	0.028597
	27.32843
	0.0000

	R-squared
	0.661601
	    Mean dependent var
	3.507813

	Adjusted R-squared
	0.660715
	    S.D. dependent var
	1.247427

	S.E. of regression
	0.726604
	    Akaike info criterion
	2.204324

	Sum squared resid
	201.6782
	    Schwarz criterion
	2.224901

	Log likelihood
	-421.2303
	    Hannan-Quinn criter.
	2.212486

	F-statistic
	746.8433
	    Durbin-Watson stat
	1.523861

	Prob(F-statistic)
	0.000000
	
	
	



Table 7 show that resource efficiency (REE) has a strong and statistically significant positive effect on the adaptive capacity of enterprises. The coefficient for REE (0.7815) is substantial and highly significant (p < 0.001), indicating that improvements in resource-efficient practices meaningfully enhance an enterprise’s ability to adjust, respond, and thrive under changing conditions. The model explains 66.2% of the variation in adaptive capacity (R² = 0.6616), demonstrating a solid fit, while the highly significant F-statistic (p < 0.001) confirms the overall robustness of the model. Although the Durbin-Watson value (1.52) suggests mild positive autocorrelation, it does not undermine the overall reliability of the findings. Overall, the results clearly indicate that adopting resource efficiency strategies plays a crucial role in strengthening enterprise adaptive capacity.
Discussion
Findings show that waste management and recycling (WMR) have a strong and statistically significant positive effect on community-based adaptation, suggesting that communities that integrate structured recycling systems and effective waste practices are better equipped to respond to environmental and socio-economic stresses. This finding aligns with previous studies showing that improved waste management strengthens local resilience by reducing environmental degradation, enhancing public health, and supporting sustainable livelihoods. For example, Kanade et al. (2024) emphasized that community-level recycling initiatives reduce pollution and strengthen adaptive responses to climate risks. Similarly, Knickmeyer (2020) found that recycling systems create circular resource flows that stabilize local economies during periods of environmental uncertainty. Studies in developing contexts also confirm this relationship; He et al. (2024) reported that community-led waste management programs in African cities significantly improve coping mechanisms during climate-related disruptions. The positive effect found in this study further supports the argument by Kattoua et al. (2019) that inclusive waste governance enhances community participation, which is a core determinant of adaptive capacity. Additionally, Kurniawan et al. (2023) demonstrated that recycling-led livelihood opportunities build social resilience by diversifying income streams and reducing vulnerability. 
Finding reveals that resource efficiency has a strong and statistically significant positive effect on the adaptive capacity of enterprises. It demonstrates that firms that conserve materials, reduce waste, and optimize production processes are better positioned to cope with environmental, economic, and operational uncertainties. This outcome aligns with past studies emphasizing that resource-efficient practices strengthen organizational resilience by lowering production costs, improving operational stability, and enhancing long-term sustainability. For instance, Chaturvedi et al. (2023) showed that resource efficiency directly improves a firm’s adaptive capability by stabilizing inputs and reducing exposure to volatile resource markets. Similarly, Khan et al. (2019) found that efficient resource use enhances financial performance and equips firms with the flexibility needed to adjust to changing market and regulatory conditions. Research in environmental management also supports this relationship; Suryadevara et al. (2021) demonstrated that enterprises adopting resource-efficient technologies experience improved responsiveness during disruptions. 
Conclusion and Recommendations
Green entrepreneurship plays a foundational role in advancing climate change adaptation, as it promotes innovation, environmental responsibility, and sustainable resource use across communities and enterprises. This study’s findings reinforce the importance of green entrepreneurial practices by showing that sustainability-oriented actions—such as waste management, recycling, and resource efficiency—significantly enhance adaptive capacity. First, the results revealed that waste management and recycling have a strong and statistically significant positive effect on community-based adaptation, demonstrating that communities that adopt recycling initiatives, waste reduction strategies, and environmental stewardship are better prepared to cope with climate-related shocks. Such practices reduce pollution, preserve local ecosystems, and strengthen community resilience pathways.
Second, the study established that resource efficiency significantly improves the adaptive capacity of enterprises, confirming that businesses that minimize waste, optimize inputs, and adopt eco-efficient technologies are more resilient to environmental and economic fluctuations. This supports the principles of the Natural Resource-Based View (NRBV), which emphasizes that eco-innovation and sustainable resource use form the basis for long-term competitive advantage and organizational survival. The study therefore recommended that: 
i. SMEs should invest in structured recycling programs, strengthen waste-segregation systems, and promote public awareness initiatives to enhance resilience against climate-related challenges.
ii. SMEs should prioritize eco-efficient production processes, invest in technologies that reduce material and energy waste, and embed resource optimization strategies into their long-term sustainability plans to strengthen organizational resilience.
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