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Abstract 

This study investigated the impact of Agricultural Technology Adoption (ATA), Climate Change Adaptation 

Measures (CCAM), and Institutional Risk Management (IRM) on crop production (CP). The purpose of 

this study is to assess how these variables influence agricultural productivity and identify the key drivers 

of successful crop production in the context of climate change and institutional challenges. A quantitative 

research design was employed utilising survey data collected from farmers across different agricultural 

regions. Structural equation modelling (SEM) was used for data analysis to examine the relationships 

between ATA, CCAM, IRM, and CP. The findings indicated that ATA, CCAM, and IRM had a positive and 

statistically significant effect on crop production. This study highlights that adopting advanced 

technologies, implementing effective climate change adaptation strategies, and strengthening institutional 

risk management can significantly enhance crop productivity. This study contributes to the literature by 

emphasising the importance of technological adoption and risk management strategies in agriculture. These 

practical implications suggest that policymakers should prioritise the integration of ATA and IRM into 

agricultural policies to promote sustainable and resilient agricultural practices, thereby improving overall 

crop production and food security. 
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1. Introduction 

Ghana's economy is dependent on agriculture, which is essential for export revenue, food security, 

and employment (Nkansah-Dwamena, 2024; Asare-Nuamah et al. 2023). Several risk factors, such 

as the effects of climate change, institutional inefficiencies, and the inadequate incorporation of 

contemporary technology, have contributed to the fact that crop productivity has not reached its 

potential (Agyei-Holmes et al., 2023; Ayojimi et al., 2023). The necessity for comprehensive 

solutions to resolve these issues is underscored by the ongoing productivity disparity. A 

comprehensive method for overcoming these obstacles and attaining sustainable agricultural 

development is provided by the amalgamation of institutional risk management, technical 

implementation, and climate change adaptation strategies (Afriyie et al., 2023; Grigorieva et al., 

2023). 

The agricultural industry's resilience, which has faced numerous challenges, is inextricably linked 

to crop productivity in Ghana. These consist of market volatility, financial uncertainty, inadequate 

infrastructure, and erratic weather conditions (Sekyi et al. 2023). Addressing these challenges 

necessitates effective institutional risk management, particularly through policies that provide 

financial protection, extension services, and regulatory frameworks (Eghan & Adjasi, 2023). 

However, bureaucratic inefficiencies and resource constraints have frequently impeded the 

effectiveness of these endeavours. 

The integration of technology is a critical component of agricultural development. In numerous 

developing nations, mechanisation, precision agriculture, and mobile information systems are 

acknowledged as critical factors that increase productivity (Tham-Agyekum et al., 2024; Redclift, 

2023). However, the adoption of these technologies in Ghana is restricted due to their high costs, 

insufficient technical expertise, and limited access to financing (Jones et al., 2023). These 

challenges are further complicated by the escalating effects of climate change, which include insect 

infestations, elevated temperatures, and irregular rainfall patterns (Campbell et al., 2023). A 

unified framework that integrates institutional, technological, and adaptive strategies is necessary 

to resolve these interconnected difficulties. 

Empirical research that investigates the combined impact of institutional risk management, 

technological adoption, and climate change adaptation on crop output is still scarce, despite the 

growing recognition of the intricate nature of agricultural hazards. The majority of research 

conducted in Ghana has focused solely on one or two variables. Torsu et al. (2024) examined the 

role of extension services in reducing production hazards, while Antwi-Agyei and Amanor (2023) 

examined the challenges associated with technology adoption. Asante et al. (2024) assessed the 

effectiveness of climate-smart agriculture; however, they did not establish a direct correlation 

between it and technological and institutional challenges. The interplay of various variables on 

agricultural productivity is significantly compromised by this disparate methodology, which leads 

to significant deficiencies in comprehension. It is imperative to rectify this research deficiency in 

order to develop comprehensive policies that enhance the productivity and resilience of Ghanaian 

agriculture. 

The objective of this investigation was to evaluate the synergistic effects of institutional risk 

management, technological implementation, and climate change adaptation strategies on 

agricultural productivity in Ghana. The objective of this investigation is to 
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i. Evaluate the influence of institutional risk management techniques on crop productivity. 

ii. To examine the impact of technological adoption on crop productivity. 

iii. Assessment of the efficacy of climate change adaptation strategies on crop productivity. 

The following research questions guide this study: 

i. To what extent does institutional risk management influence Ghana’s crop productivity? 

ii. How does technological adoption enhance crop productivity? 

iii. What role do climate change adaptation measures play in mitigating crop productivity loss? 

For various reasons, it is imperative to investigate the correlation between institutional risk 

management, technological adoption, and climate change adaptation measures. This study 

provides empirical evidence to inform policy decisions that prioritise developing agricultural 

resilience. Effective risk management policies can significantly reduce farmers' vulnerability to 

market and environmental disruptions, as Aduhene-Chinbuah et al. (2024) emphasized. Ghana's 

strategic objectives for agricultural modernization under the "Planting for Food and Jobs" initiative 

are consistent with the role of technology in addressing the productivity gap, as emphasized in this 

study (Ministry of Food and Agriculture, 2022). Third, the research combines climate change 

adaptation into the analysis, acknowledging the existential threat that global warming poses to 

food security and livelihoods (Tham-Agyekum et al., 2024). Significant implications for farmers, 

policymakers, and researchers will result from the findings of this study, which will offer 

actionable insights for the promotion of sustainable agricultural development.  

A fragmented approach has been primarily used in previous studies on agricultural productivity in 

Ghana, with a focus on individual variables rather than comprehensive frameworks. The impact 

of technological innovations was not taken into account by Batung et al. (2023), who demonstrated 

that institutional support, such as access to credit and insurance, mitigates production risks. 

Financial and knowledge barriers to technology adoption were identified by Osei et al. (2023); 

however, they neglected to consider the influence of institutional frameworks and environmental 

factors.  

The importance of climate-smart agricultural practices was emphasised by Anang and Dagunga 

(2024); however, they did not investigate their interaction with technological and institutional 

factors. The necessity of a comprehensive approach that considers the interconnections among risk 

management, technology, and adaptation strategies is underscored by the identified limitations.  

Addressing the increasing complexity of agricultural challenges in Ghana, this research is both 

timely and pertinent. By transcending fragmentary analyses, this investigation offers a 

comprehensive evaluation of the factors that influence crop productivity. This investigation 

investigates the dynamics that influence agricultural outcomes by examining the intersections of 

environmental, technological, and institutional dimensions. The practical solutions provided by 

these findings will enhance the resilience and productivity of Ghanaian farmers, as well as 

contribute to academic discourse.  

2 Literature Review 

2.1 Theoretical Framework 

The interconnections between institutional risk management, technological adoption and climate 

change adaptation strategies are investigated in this study through the application of a variety of 
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theoretical frameworks. The Resource-Based View (RBV) posits that the efficient utilisation of 

resources by institutions, including agricultural systems, results in a competitive advantage 

(Malhotra et al., 2024). Institutional frameworks, technologies, and adaptive measures are 

indispensable resources in agriculture that necessitate strategic management to enhance 

productivity. In order to achieve stability and growth,  

Risk Management Theory provides a framework for understanding how producers and institutions 

can anticipate, assess, and mitigate risks (Jankensgard & Kapstad, 2021).  

The interconnections between the institutional, technological, and adaptive dimensions are 

underscored by the synthesis of these theories. The financial risks associated with the adoption of 

advanced technologies can be mitigated through institutional support, while adaptive measures can 

promote technological innovation by resolving environmental uncertainties. The exhaustive 

examination of factors that affect crop productivity is guided by this theoretical framework.  

The current literature on agricultural productivity in Ghana reveals significant deficiencies in the 

comprehension of the interplay between institutional risk management, technological adoption, 

and climate change adaptation strategies. There is a scarcity of research on the collective impact 

of these factors, despite the fact that they have been examined separately. Batung et al. (2023) 

investigate the obstacles to technology adoption; however, they fail to recognise the importance of 

institutional support and climate adaptation. The advantages of CSA practices are underscored by 

Osei et al. (2023); however, they fail to integrate these discoveries with technological and 

institutional factors. The identified deficiencies underscore the importance of a comprehensive 

framework that evaluates the synergies and trade-offs between these dimensions. 

2.2 Institutional Risk Management 

It is imperative to implement institutional risk management in order to mitigate uncertainties and 

improve the stability of agricultural systems. This encompasses credit facilities, regulatory 

policies, extension services, and agricultural insurance schemes. Aigbavboa et al. (2023) states 

that effective institutional frameworks are essential for mitigating production risks, particularly in 

the presence of environmental uncertainties and market volatility. The availability of credit enables 

producers to invest in contemporary inputs that increase productivity. Acheampong et al. (2023) 

argue that bureaucratic inefficiencies and insufficient transparency in their distribution methods 

diminish the potential benefits of institutional support. The evidence from Kenya has shown that 

agricultural output is considerably increased by well-structured institutional interventions, such as 

cooperative farming schemes (Borter and Malik 2023). The prerequisite for context-specific 

assessments of institutional risk management in Ghana is emphasized by these constructing results.  

Additionally, institutional risk management functions as a catalyst for innovation and adaptation 

and as a protective mechanism. Effective policies can facilitate the adoption of sophisticated 

agricultural practices (Aigbavboa et al. 2023). In Ghana, the effectiveness of these interventions is 

frequently diminished due to the disparity between policy design and implementation, which is 

frequently the result of fragmented institutional frameworks. This investigation aims to evaluate 

the optimization of institutional risk management in conjunction with technological and adaptive 

strategies to address existing gaps. 

2.3 Technological Adoption 
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The adoption of technology in agriculture has become fundamental to improving productivity and 

resilience. Innovations, including precision farming, mechanisation, and mobile-based advisory 

services, have shown considerable potential in addressing productivity gaps in sub-Saharan Africa 

(Anang & Dagunga, 2024). Mobile platforms providing real-time weather updates and market 

prices have facilitated informed decision making among farmers, resulting in increased yields. 

Ghana’s adoption rates are low, primarily because of financial constraints, limited technical 

expertise, and insufficient infrastructural support (Aduhene-Chinbuah et al., 2024). 

Although research has demonstrated the beneficial effects of technology on agricultural 

productivity, it has frequently overlooked the interaction between technology and additional 

elements, including institutional frameworks and climate adaptation strategies. Anang and 

Dagunga, (2024) assert that supportive institutional policies are essential for technological 

interventions to realise their full potential. Borter and Malik (2023) indicated that the lack of risk-

sharing mechanisms, including insurance, discourages farmers from utilising high-cost 

technologies. This study seeks to address this gap by analysing the role of technological adoption 

within a comprehensive framework that incorporates institutional and environmental factors. 

2.4 Climate Change Adaptation Measures 

Climate change poses a significant risk to agricultural productivity, especially in nations such as 

Ghana, where agricultural systems rely heavily on natural weather patterns. Measures for 

adaptation, including crop diversification, water conservation, and implementation of drought-

resistant seeds, have been extensively advocated as effective solutions (Gyamerah et al., 2023). 

Erekalo and Yadda (2023) assert that climate-smart agriculture (CSA) practices mitigate the 

negative impacts of climate variability while simultaneously improving long-term productivity. 

However, the success of these measures often depends on their compatibility with local conditions 

and availability of institutional support. 

The adoption of climate change adaptation measures in Ghana has been inconsistent despite their 

apparent benefits. Amankwah (2019) identified lack of awareness, restricted access to climate-

resilient technologies, and insufficient funding as contributing factors. Acheampong et al. (2023) 

contended that the majority of adaptation strategies are reactive, prioritising short-term gains over 

the development of long-term resilience. This study aimed to evaluate the effectiveness of climate 

change adaptation measures alongside institutional and technological factors to address existing 

shortcomings. 

The literature highlights the significance of institutional risk management, technological adoption, 

and climate change adaptation measures for improving crop productivity. Existing studies have 

frequently employed a fragmented approach, neglecting the interdependencies among these 

factors. This study aims to overcome this limitation by employing an integrated framework that 

analyzes the interactions between these dimensions and their impact on agricultural outcomes in 

Ghana. The efficacy of climate change adaptation strategies alongside institutional and 

technological influences. 
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Figure 1 Conceptual Framework 

3. Research Method 

3.1 Research Design 

This study employed a quantitative design to examine the effects of institutional risk management, 

technological adoption, and climate change adaptation on crop productivity in Ghana. This study 

employed a quantitative approach to facilitate the systematic collection, analysis, and 

interpretation of numerical data to examine the relationships among the variables of interest. This 

design enables the application of statistical tools to evaluate the magnitude and direction of 

relationships, yielding robust and generalizable findings (Creswell, 2017). The survey 

methodology was chosen for its efficiency in gathering data from a substantial sample of 

respondents (Bryman, 2016), especially in geographically dispersed areas, such as Ghana’s 

agricultural zones. 

3.2 Study Population and Sampling 

The study's target population comprised crop farmers from key agricultural regions in Ghana. This 

population was chosen because farmers are the main stakeholders directly affected by institutional, 

technological, and environmental factors that affect crop productivity. This study examines 

farmers involved in crop production interacting with institutional risk management systems, 

technological tools, or climate adaptation measures. These characteristics ensure that respondents 

have the necessary knowledge and experience to offer pertinent insights for the study. A stratified 

random sampling technique was used to ensure representation across various farming regions and 

farm sizes, thus reducing selection bias and improving the generalisability of the findings (Flick, 

2018). The sample size was calculated using Cochran’s formula, achieving a 95% confidence level 

and 5% margin of error, resulting in 1,054 respondents. The sample size was adequate to detect 

significant relationships and maintain statistical power (Cochran, 1977). 

3.3 Data Collection Methods 

A structured questionnaire was used as the primary data-collection instrument for this study. The 

questionnaire comprised two primary sections. Section A presents demographic data on the 

participants, including age, gender, educational qualifications, and farming experience. 

Section B includes items intended to assess the study’s primary variables: institutional risk 

management, technological adoption, climate change adaptation measures, and crop productivity. 

The items were evaluated using a five-point Likert scale, with 1 indicating Strongly Disagree and 

Institutional Risk Management 

    

Technology Adaption 

Climate Change Adaptation Measures 

Crop Production 
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5 indicating Strongly Agree. The scale promotes clarity, consistency, and ease of response, 

facilitating the use of advanced statistical methods for data analysis (Likert, 1932). Each construct 

was represented by several indicators obtained from validated scales in previous studies, adjusted 

to fit the Ghanaian agricultural context. 

3.4 Measurement of Variables 

The research utilizes A structured questionnaire was used to assess four primary variables: 

institutional risk management, technological adoption, climate change adaptation measures, and 

crop productivity. Institutional risk management is evaluated using indicators that examine access 

to agricultural insurance, training, extension services, and credit facilities. Technological adoption 

emphasises the implementation of innovations, including mechanised equipment, enhanced seed 

varieties, fertilisers, irrigation systems, and digital tools. Climate change adaptation measures 

assess practices, such as crop diversification, soil conservation, water management, and the 

implementation of drought-resistant crops. Crop productivity, as the dependent variable, was 

evaluated based on self-reported perceptions of yield enhancements and harvest quality in recent 

seasons. Table 3.1 presents the constructs and the measurement items. This evaluation of the 

variables is consistent with earlier research on risk management and agricultural productivity 

(Makate et al., 2019). 

Table 1: Constructs and Measurement Items 

Construct Description/Measurement 

ATA1 I practice crop diversification on my farm 

ATA2 I use pest-resistant crop varieties to reduce production risk 

ATA3 I have invested in an irrigation system to manage water-related production risks 

ATA4 I use digital tools or mobile applications to monitor and manage farm activities. 

ATA5 I apply precision farming techniques to optimise resource use and improve 

productivity. 

CCAM1 I adopt new technologies in my farming practices. 

CCAM2 I use irrigation to manage water availability effectively. 

CCAM3 I practice sustainable farming methods (farming practices that preserve the 

environment like Crop rotation, planting legumes to protect and enrich the soil) 

to manage environmental risks 

CCAM4 I diversify my crops and livestock to reduce the risks associated with climate 

variability. 

CCAM5 I access climate-related information from reliable sources to make informed 

farming decisions. 

CP1 My crop yield meets or exceeds my expectations. 

CP2 I am satisfied with the overall productivity of my crops per yield. 

CP3 My crop yield per hectare is improving over time. 

CP4 The strategies I use significantly contribute to achieving high crop yield per 

hectare. 

CP5 The quality of my crop yield is consistent and meets market or consumption 

standards. 

IRM1 I have hired additional or seasonal workers to help manage my farm activities. 
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IRM2 I offer regular training programs for my workers to improve their efficiency 

IRM3 I regularly hire seasonal workers during peak periods to manage labour shortages. 

IRM4 I frequently utilise agricultural extension services for advice and support. 

IRM5 I have established contingency plans to manage unexpected risks in my farming 

operations. 

IRM6 I actively participate in cooperative societies or farmer associations to enhance 

risk-sharing and support. 

Source: Authors Own Creation 

3.5 Data Analysis 

Structural Equation Modelling (SEM) was utilized to analyze the interrelationships among the 

latent variables: Human Resource Risk Management (HRRM), financial risk management, 

institutional support, and crop productivity. This method is suitable for evaluating intricate models 

involving several mediating and moderating variables (Hair et al., 2014). The analysis examined 

the mediating role of financial risk management and the moderating effect of institutional support 

through bootstrapping and multigroup analysis, thereby enhancing the robustness and reliability 

of the indirect and interaction effects (Preacher et al., 2007). This analytical approach guarantees 

that this study yields valid and reliable insights into the dynamics of risk management in 

agriculture. 

3.6 Ethical Considerations 

Ethical considerations were prioritised in this study. All participants received comprehensive 

information regarding the research objectives and the voluntary aspects of their involvement. All 

respondents provided informed consent and confidentiality was ensured through data 

anonymisation. The study complied with the ethical standards established by the Institutional 

Review Board of the University of Ghana, which safeguarded participants' rights and privacy 

during data collection. 

4. Result and Discussion 

Table 2. Descriptive Statistical Analysis Result-Demographic  

  FREQUENCY PERCENT 

 Male 556 52.8 

GENDER Female 498 47.2 

 under 20 81 7.7 

 21-30 264 25 

AGE GROUP 31-40 125 11.9 

 41-50 243 23.1 

 51-60 219 20.8 

 above 60 122 11.6 

EDUCATIONAL LEVEL Primary education 270 25.6 

 Secondary school education 195 18.5 

 Tertiary education 370 35.1 
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 No formal education 219 20.8 

YEAR OF EXPERIENCE less than 5 years 268 25.4 

 5-10 years 245 23.2 

 11-20 years 268 25.4 

 over 20 years 273 25.9 

Source: Authors Own Creation 

4.1 Descriptive Analysis 

Table 4.1 presents a comprehensive descriptive statistical analysis of the respondents’ 

demographic characteristics, encompassing variables such as age, sex, educational level, and 

farming experience. This analysis provides a foundational understanding of the composition of the 

sample and emphasises the diversity within the respondent population. The analysis systematically 

examined the demographic dimensions to identify patterns that may influence respondents' 

perspectives and practices related to risk management and crop productivity. Demographic 

variables are essential for contextualising the study's findings, as differences in age, educational 

attainment, or experience may influence individuals' perceptions and the adoption of risk 

management strategies. Comprehending this heterogeneity is essential for analysing variations in 

the effectiveness and implementation of these strategies in different agricultural contexts. 

The study sample demonstrated a gender distribution of 52.8% male and 47.2% female 

participants. Equal representation enhances the generalisability of the findings and facilitates the 

analysis of gender-specific agricultural practices and risk-management strategies. Gender diversity 

in the sample allows for the analysis of differences in roles, decision-making, and resource access 

between genders, thereby improving the understanding of social dynamics in farming 

communities. 

Age demographics revealed a diverse distribution, with the highest percentage (25%) in the 21–30 

age group. This suggests a significant presence of young farmers, indicating the potential for 

innovation and technological adoption in agriculture. The 41–50 age group (23.1%) and the 51–

60 age group (20.8%) underscored the important contribution of middle-aged and mature farmers 

who possess valuable experience but may face challenges in adopting contemporary practices. The 

low representation of individuals under 20 years of age (7.7%) highlights the need for initiatives 

to engage the youth in agriculture. 

The educational backgrounds of the participants were diverse; 20.8% had no formal education, 

35.1% completed secondary school, and 18.5% attained tertiary education, indicating that 

secondary education was the most prevalent level achieved. This stratification underscores the 

varying capacities of farmers to implement risk-management strategies. Farmers with tertiary 

education are better equipped to spearhead innovation, whereas those with restricted educational 

backgrounds may need tailored and accessible training to rectify knowledge gaps. 

The largest cohort (25.9 %) had more than 20 years of farming experience, signifying a substantial 

reservoir of practical knowledge in the sample. In contrast, individuals with fewer than five years 

of experience (25.4%) highlighted the potential to integrate modern agricultural techniques. 

Farmers with 5–10 and 11–20 years of experience (23.2% and 25.4%, respectively) demonstrated 
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a notable balance between traditional and modern practices, making them crucial for fostering 

innovation and enabling knowledge transfer. 

4.2 Measurement Model 

The reliability and validity of the measurement scales were rigorously evaluated using 

Confirmatory Factor Analysis (CFA), an advanced statistical method for assessing the structure of 

latent constructs (Kyriazos 2018). This assessment was aimed at ensuring the reliability and 

validity of the elements and scales used in the study. The evaluation utilised key metrics such as 

Cronbach’s alpha (CA), Composite Reliability (CR), and construct-specific factor loadings, which 

serve as essential indicators of the internal consistency and coherence of the measurement model. 

Cronbach’s alpha was employed to assess the reliability of the individual constructs, with values 

surpassing the recommended threshold of 0.7, indicating high internal consistency among the 

items. Composite Reliability confirmed this consistency by showing values exceeding the 0.7 

benchmark, indicating that the constructs effectively captured the variance of their related items in 

relation to measurement error. The Average Variance Extracted (AVE) was used to evaluate 

convergent validity, yielding results that exceeded the minimum threshold of 0.5, as recommended 

by Bagozzi and Yi (2012). This suggests that the latent constructs account for a significant amount 

of variance in their indicators. 

The CFA results in Table 2 indicate that all factor loadings exceeded 0.6, signifying robust 

associations between individual items and their corresponding constructs. The findings 

demonstrate significant convergence and reliability among all constructs, highlighting the strength 

of the measurement framework and its appropriateness for hypothesis testing and model validation. 

Table 3. Construct reliability, validity, and Multicollinearity 

Construct and Items Factor Cronbach Composite AVE VIF 

 Loading Alpha Reliability   
ATA1 0.777 0.817 0.873 0.578 1.631 

ATA2 0.786    1.718 

ATA3 0.722    1.453 

ATA4 0.733    1.554 

ATA5 0.781    1.711 

CCAM1 0.730 0.775 0.848 0.527 1.489 

CCAM2 0.731    1.509 

CCAM3 0.665    1.290 

CCAM4 0.735    1.499 

CCAM5 0.765    1.568 

CP1 0.726 0.811 0.869 0.57 1.433 

CP2 0.772    1.622 

CP3 0.751    1.603 

CP4 0.771    1.728 

CP5 0.754    1.600 

IRM1 0.742 0.809 0.862 0.513 1.574 
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IRM2 0.657    1.502 

IRM3 0.745    1.676 

IRM4 0.752    1.670 

IRM5 0.617    1.464 

IRM6 0.769    1.836 

Source: Authors Own Creation 

Table 2 presents the reliability of all constructs, as evidenced by the Cronbach’s alpha (CA) values 

exceeding the accepted threshold of 0.70. This indicates robust internal consistency, suggesting 

that the items within each construct are well-aligned and effectively assess the intended underlying 

concept. Furthermore, the Composite Reliability (CR) values significantly improved, highlighting 

the robustness of internal consistency among the constructs. The results confirm that the constructs 

effectively represent the shared variance of their associated indicators, thereby strengthening the 

reliability of the measurement model. 

The Average Variance Extracted (AVE), which indicates convergent validity, met the minimum 

threshold of 0.50, as recommended in the literature. The results indicate that the indicators 

collectively explained a substantial portion of the variance within their respective constructs, 

underscoring the validity of these constructs in reflecting their intended dimensions. 

Discriminant validity was evaluated by comparing the correlations among constructs with the 

square root of the Average Variance Extracted (AVE) for each construct in accordance with the 

Fornell-Larcker criterion (Fornell & Larcker, 1981). Discriminant validity establishes that each 

construct is conceptually distinct and empirically independent of the other constructs (Ramayah et 

al., 2018).  

Table 4. Discriminant validity Fornell-Larker criteria 

 ATA CCAM CP IRM 

ATA 0.760    
CCAM 0.748 0.726   
CP 0.650 0.625 0.755  
IRM 0.702 0.685 0.662 0.716 

Source: Authors Own Creation 

Table 3 indicates that the square root of the Average Variance Extracted (AVE) for each construct 

consistently exceeded the highest correlation observed with any other construct. This demonstrates 

that the constructs were separate and did not overlap significantly, which is crucial for preserving 

the accuracy of the structural model. The results validate the reliability of the measurement model, 

providing a strong foundation for subsequent hypothesis testing and structural analysis. 

The discriminant validity analysis yielded satisfactory results, confirming that the constructs 

employed in this study were adequately distinct. This distinction is crucial for validating the utility 

of constructs in subsequent analyses, ensuring that each construct represents a unique and 

significant aspect of the data. Through this differentiation, the research framework effectively 

represents the theoretical concepts under investigation, thus enhancing the model's reliability and 
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robustness. Validation is crucial to confirm the relevance and appropriateness of the constructs in 

relation to the objectives of the study. 

The heterotrait–monotrait (HTMT) ratio was used to evaluate discriminant validity. The HTMT 

metric is a recognised criterion for assessing the empirical distinctiveness of constructs (Henseler 

et al., 2015). This method offers a more sensitive and rigorous evaluation of discriminant validity 

than the traditional approaches. This study's literature indicates varying thresholds for HTMT 

values: Kline (2011) proposed a conservative threshold of 0.85 or lower, while Teo et al. (2008) 

recommended a more lenient threshold of 0.90 or below. 

The results in Table 4 demonstrate that the HTMT ratios for all constructs were below 0.90, thus 

satisfying the criterion for adequate discriminant validity. These findings indicate that the 

constructs are both theoretically and empirically distinct, thereby enhancing the validity of the 

measurement model. This study adhered to stringent criteria and established a robust basis for the 

dependable hypothesis testing and interpretation of causal relationships within the structural 

model. 

Table 5. Discriminant validity-HTMT 

 ATA CCAM CP IRM 

ATA     
CCAM 0.884    
CP 0.794 0.785   
IRM 0.852 0.852 0.811  

Source: Authors Own Creation 

The next phase evaluated the degree to which the independent variable accounted for variance in 

the dependent variable. This study established a measurement model to ascertain the degree to 

which the independent variable explained the variance of the dependent variable. 

Table 6. Model Fit – R Square 

 R-square R-square adjusted 

CP 0.520 0.518 

Source: Authors Own Creation 

The analysis demonstrated an R2 value of 0.520 for Crop Production (CP), indicating that 52% of 

the variance in CP was explained by agricultural technology adaptation (ATA), climate change 

adaptation measures (CCAM), and institutional risk management (IRM). 

4.3 Structure Assessment Model 

Table 6 Structure Model Result 

 Beta Coefficient Standard deviation T statistics P values 

ATA -> CP 0.265 0.046 5.714 0.000 

CCAM -> CP 0.189 0.040 4.729 0.000 

IRM -> CP 0.347 0.042 8.216 0.000 
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Figure 2 Measurement Assessment Model 

The analysis indicates a positive and statistically significant correlation between agricultural 

technological adoption (ATA) and crop productivity (CP), as demonstrated by the coefficient (β = 

0.265, t = 5.714, p < 0.000). A 1% increase in ATA correlated with a 26.5% increase in CP, 

underscoring the significant impact of technological advancements in agriculture. Innovations, 

including precision farming, mechanisation, and enhanced seed varieties, improve efficiency, 

decrease resource wastage, and reduce environmental and production risks. This finding highlights 

the importance of enhancing access to, and adoption of, agricultural technologies to attain 

sustainable productivity and food security. 

The results demonstrated a statistically significant impact of climate change adaptation measures 

(CCAM) on crop productivity (CP), with a coefficient of (β = 0.189, t = 4.729, p < 0.000). This 

indicates that a 1% enhancement in CCAM may result in an 18.9% increase in CP, highlighting 

the significance of proactive measures in alleviating the negative impacts of climate variability. 

Soil conservation, crop diversification, and implementation of drought-resistant varieties improve 

resilience, optimise resource use, and maintain agricultural productivity. These findings 

underscore the necessity for focused investments and policy actions to enhance adaptive strategies 

for sustained agricultural productivity. 
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The analysis indicates a positive and statistically significant impact of institutional risk 

management (IRM) on crop productivity (CP), with a coefficient of (β = 0.347, t = 8.216, p < 

0.000). This indicates that a 1% enhancement in IRM correlates with a 34.7% increase in CP, 

underscoring the essential function of IRM in stabilising agricultural systems. Effective integrated 

risk management strategies, including insurance programs, access to financial services, and strong 

institutional frameworks, reduce production risks and improve farmers' abilities to address market 

and environmental uncertainties. This highlights the need to enhance institutional support to foster 

resilience and maximise agricultural productivity. 

 

 
 

Figure 3 Structure Assessment Model 

4.4. Discussion  

This study highlights the substantial influence of agricultural technology adoption, climate change 

adaptation measures, and institutional risk management on crop productivity. The positive 

correlation between ATA and CP illustrates the significant impact of technology in enhancing 

agricultural efficiency and productivity. This finding is consistent with research highlighting the 

significance of mechanisation, precision agriculture, and enhanced seed varieties in boosting 

agricultural productivity (Jones et al. 2019). Some studies indicate that the benefits of 

technological adoption may be limited by challenges, including restricted access to resources, 

insufficient training, and elevated initial costs, especially in developing regions (Smith & Brown, 

2020). 

This research emphasises the impact of CCAM on CP, suggesting that proactive measures such as 

sustainable irrigation, soil conservation, and climate-resilient cropping patterns improve 

agricultural resilience. These findings support previous research, indicating that the adaptive 

capacity of farmers is essential for alleviating the negative impacts of climate variability (Kumar 
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et al., 2021). In contrast, other studies indicate that CCAM adoption is inconsistent due to 

insufficient institutional support, implying that these measures may not consistently lead to 

substantial productivity improvements (Taylor et al., 2020). 

IRM has emerged as the most significant variable, underscoring the critical role of institutional 

frameworks in the management of agricultural risks and maintenance of sustained productivity. 

This underscores the research highlighting the importance of effective policies, credit systems, and 

insurance schemes in mitigating farmers’ risk exposure and promoting innovation. Critics contend 

that institutional inefficiencies, corruption, and inadequate governance structures may diminish the 

effectiveness of risk management initiatives, consequently restricting their impact on productivity 

(Williams 2021). 

This study illustrates that the ATA, CCAM, and IRM are essential for enhancing CP, highlighting 

the necessity for integrated strategies to improve agricultural results. Policymakers must prioritise 

technology dissemination, enhance adaptive measures, and foster institutional development to 

promote sustainable productivity. Future research should investigate the obstacles to the effective 

implementation of these interventions and the contextual factors that affect their scalability. 

5. Conclusion 

5.1 Theoretical Contribution 

This study offers important insights into the theoretical framework governing crop production (CP) 

dynamics. The findings support the principles of the Diffusion of Innovation Theory, highlighting 

that the adoption of new agricultural technologies (ATA) results in enhanced productivity. The 

beneficial impact of the ATA on CP supports the theory that innovation disseminates and yields 

economic advantages over time. These findings support Resilience Theory, emphasising the 

significance of climate change adaptation measures (CCAM) in improving the capacity of 

agricultural systems to endure environmental shocks. This highlights the adaptive capacities 

developed through systematic risk-reduction strategies, which is consistent with theory. 

This study is consistent with Institutional Theory, which asserts that strong institutional 

frameworks improve operational efficiency. The impact of institutional risk management (IRM) 

on CP illustrates that formalised structures mitigate uncertainties, thereby enhancing productivity. 

Nonetheless, the results contrast with conventional Production Function Theories, which 

frequently neglect non-technical elements, such as institutional management and adaptive 

strategies. The findings enhance theoretical discussions by incorporating socio-institutional 

dynamics along with production outcomes, underscoring their essential role in agricultural 

development. 

5.2 Policy and Practical Implications 

The findings of this study have substantial implications for agricultural development in terms of 

policies and practices. Policymakers must prioritise the promotion of agricultural technology 

adoption and institutional risk management as essential elements of sustainable crop production 

strategies. Incentivising ATA can enhance productivity, while strengthening IRM frameworks can 

reduce risks and improve agricultural resilience. Integrating climate change adaptation measures 

(CCAM) into national agricultural policies enhances the capacity of the sector to address 
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environmental challenges. These insights can guide agricultural policies designed to promote 

innovation and reinforce institutional frameworks for improved crop production. 

 

References 

Acheampong, J. O., Dzordzormenyoh, M. K., Bawole, J. N., Ahenkan, A., & Sakyi, E. K. (2023). 

Vertical accountability among ministries of state in an emerging economy: A case study 

of Ghana. Cogent Business & Management, 10(2), 

2199488.https://doi.org/10.1080/23311975.2023.2199488. 

Aduhene-Chinbuah, J., Peprah, C. O., & cbxhgdfhd dZd s. (2024). Multi-risk management in 

Ghana's agricultural sector: Strategies, actors, and conceptual shifts—a review. Review of 

Agricultural, Food and Environmental Studies, 1-26. https://doi.org/10.1007/s41130-

024-00215-y. 

Afriyie, R. Z., Arthur, E. K., Gikunoo, E., Baah, D. S., & Dziafa, E. (2023). Potential health risk 

of heavy metals in some selected vegetable crops at an artisanal gold mining site: A case 

study at Moseaso in the Wassa Amenfi West District of Ghana. Journal of Trace Elements 

and Minerals, 4, 100075. https://doi.org/10.1016/j.jtem.2023.100075. 

Agyei-Holmes, A., Ankrah, D. A., & Boakye, A. A. (2023). COVID-19 and Ghana’s agri-food 

system: An assessment of resilience. African Geographical Review, 42(1), 85-106. 

https://doi.org/10.1080/19376812.2021.1971096. 

Aigbavboa, C. O., Addo, L. Y., Ebekozien, A., Thwala, W. D., & Arthur-Aidoo, B. M. (2023). 

Appraising the institutional management of urban water supply in Ghana: The role of 

stakeholders. Journal of Facilities Management. https://doi.org/10.1108/JFM-02-2023-

0020 

Amankwah, E. (2019). Tropical forest: A potential resource for climate change mitigation in 

Ghana. International Journal of Environment and Climate Change, 9(8), 435–442. 

https://doi.org/10.9734/ijecc/2019/v9i830128 

Anang, B. T., & Dagunga, G. (2024). Farm household access to agricultural credit in Sagnarigu 

Municipal of Northern Ghana: Application of Cragg’s double-hurdle model. Journal of 

Asian and African Studies, 59(8), 2449-2460. DOI: 10.1177/00219096231154234. 

Antwi-Agyei, P., & Amanor, K. (2023). Typologies and drivers of the adoption of climate-smart 

agricultural practices by smallholder farmers in rural Ghana. Current Research in 

Environmental Sustainability, 5, 100223. https://doi.org/10.1016/j.crsust.2023.100223. 

Asante, B. O., Ma, W., Prah, S., & Temoso, O. (2024). Farmers’ adoption of multiple climate-smart 

agricultural technologies in Ghana: Determinants and impacts on maize yields and net 

farm income. Mitigation and Adaptation Strategies for Global Change, 29(2), 16. 

https://doi.org/10.1007/s11027-024-10114-8. 

Asare‐Nuamah, P., Amoah, A., & Asongu, S. A. (2023). Achieving food security in Ghana: Does 

governance matter? Politics & Policy, 51(4), 614-635. 

http://dx.doi.org/10.2139/ssrn.3984655. 

https://doi.org/10.1080/23311975.2023.2199488
https://doi.org/10.1007/s41130-024-00215-y
https://doi.org/10.1007/s41130-024-00215-y
https://doi.org/10.1016/j.jtem.2023.100075
https://doi.org/10.1080/19376812.2021.1971096
https://doi.org/10.1108/JFM-02-2023-0020
https://doi.org/10.1108/JFM-02-2023-0020
https://doi.org/10.9734/ijecc/2019/v9i830128
http://dx.doi.org/10.1177/00219096231154234
https://doi.org/10.1016/j.crsust.2023.100223
https://doi.org/10.1007/s11027-024-10114-8
http://dx.doi.org/10.2139/ssrn.3984655


International Journal of Business, Management and Economics 

e-ISSN 2746-1351 

Vol. 6 No. 1, February 2025 

Published by:  

 

P
ag

e3
7

 

Ayojimi, W., Bamiro, O. M., Otunaiya, A. O., Shoyombo, A. J., & Matiluko, O. E. (2023). 

Sustainability of poultry egg output and efficiency: A risk-mitigating perspective. 

Frontiers in Sustainable Food Systems, 7, 1195218. 

https://doi.org/10.3389/fsufs.2023.1195218. 

Bagozzi, R. P., & Yi, Y. (2012). Specification, evaluation, and interpretation of structural equation 

models. Journal of the Academy of Marketing Science, 40(1), 8–34. 

https://doi.org/10.1007/s11747-011-0278-x. 

Batung, E. S., Mohammed, K., Kansanga, M. M., Nyantakyi-Frimpong, H., & Luginaah, I. (2023). 

Credit access and perceived climate change resilience of smallholder farmers in semi-arid 

northern Ghana. Environment, Development and Sustainability, 25(1), 321-350. 

https://doi.org/10.1007/s10668-022-02147-2. 

Borter, D. K., & Malik, N. (2023). Aid effectiveness and Kenya’s agricultural policy and strategy-making 

processes. In African Experience in the Application of the Development Aid Effectiveness 

Principles:The Case of Kenya (pp. 129-179). Springer Nature Singapore. 

https://doi.org/10.1007/978-981-19-8368-9. 

Bryman, A. (2016). Social research methods. Oxford University Press. 

Campbell, J. W., Fulcher, M. R., Grewell, B. J., & Young, S. L. (2023). Climate and pest 

interactions pose a cross-landscape management challenge to soil and water conservation. 

Journal of Soil and Water Conservation, 78(2), 39A-44A. 

https://doi.org/10.2489/jswc.2023.00056. 

Cochran, W. G. (1977). The estimation of sample size. Sampling Techniques, 3(1), 72-90. 

Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, and mixed 

methods approaches. Sage Publications.  

Eghan, M., & Adjasi, C. (2023). Remittances and agricultural productivity: The effect of 

heterogeneity in economic activity of farming households in Ghana. Agricultural Finance 

Review, 83(4/5), 821-844. https://doi.org/10.1108/AFR-03-2023-0043. 

Erekalo, K. T., & Yadda, T. A. (2023). Climate-smart agriculture in Ethiopia: Adoption of multiple 

crop production practices as a sustainable adaptation and mitigation strategy. World 

Development Sustainability, 3, 100099. https://doi.org/10.1016/j.wds.2023.100099. 

Flick, U. (2018). Doing qualitative data collection–charting the routes. In The SAGE handbook of 

qualitative data collection (pp. 1-16). SAGE Publications. 

https://doi.org/10.4135/9781526416070. 

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable 

variables and measurement error. Journal of Marketing Research, 18(1), 39-50. 

https://doi.org/10.1177/002224378101800104. 

Grigorieva, E., Livenets, A., & Stelmakh, E. (2023). Adaptation of agriculture to climate change: 

A scoping review. Climate, 11(10), 202. https://doi.org/10.3390/cli11100202. 

https://doi.org/10.3389/fsufs.2023.1195218
https://doi.org/10.1007/s11747-011-0278-x
https://doi.org/10.1007/s10668-022-02147-2
https://doi.org/10.1007/978-981-19-8368-9
https://doi.org/10.2489/jswc.2023.00056
https://doi.org/10.1108/AFR-03-2023-0043
https://doi.org/10.1016/j.wds.2023.100099
https://doi.org/10.4135/9781526416070
https://doi.org/10.1177/002224378101800104
https://doi.org/10.3390/cli11100202


International Journal of Business, Management and Economics 

e-ISSN 2746-1351 

Vol. 6 No. 1, February 2025 

Published by:  

 

P
ag

e3
8

 

Gyamerah, S. A., Asare, C., Mintah, D., Appiah, B., & Kayode, F. A. (2023). Exploring the optimal 

climate conditions for maximum maize production in Ghana: Implications for food 

security. Smart Agricultural Technology, 6, 100370. 

https://doi.org/10.1016/j.atech.2023.100370. 

Hair, J. F., Gabriel, M., & Patel, V. (2014). AMOS covariance-based structural equation modeling 

(CB-SEM): Guidelines on its application as a marketing research tool. Brazilian Journal 

of Marketing, 13(2), 44-55. https://doi.org/10.5585/remark.v13i2.2710. 

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new criterion for assessing discriminant 

validity in variance-based structural equation modeling. Journal of the Academy of 

Marketing Science, 43, 115-135. https://doi.org/10.1007/s11747-014-0403-8. 

Jankensgard, H., & Kapstad, P. (2021). Empowered enterprise risk management: Theory and 

practice. John Wiley & Sons. 

Jones, E. O., Tham-Agyekum, E. K., Ankuyi, F., Ankrah, D. A., Akaba, S., Shafiwu, A. B., & 

Richard, F. N. (2023). Mobile agricultural extension delivery and climate-smart 

agricultural practices in a time of a pandemic: Evidence from southern Ghana. 

Environmental and Sustainability Indicators, 19, 100274. 

https://doi.org/10.1016/j.indic.2023.100274. 

Jones, R., et al. (2019). The role of technology in modern agriculture. Technology in Agriculture, 

14(1), 10-25. https://doi.org/10.1016/j.techag.2019.01.001. 

Kline, R. B. (2011). Convergence of structural equation modeling and multilevel modeling. In M. 

Williams & W. P. Vogt (Eds.), The SAGE handbook of innovation in social research 

methods (pp. 562–589). SAGE Publications Ltd. 

https://doi.org/10.4135/9781446268261.n31 

Kumar, S., et al. (2021). Climate adaptation and resilience in farming. Environmental 

Sustainability, 32(2), 198-210. https://doi.org/10.1007/s42398-021-00079-0. 

Kyriazos, T. A. (2018). Applied psychometrics: Sample size and sample power considerations in 

factor analysis (EFA, CFA) and SEM in general. Psychology, 9(8), 2207-2230. 

https://doi.org/10.4236/psych.2018.98126. 

Makate, C. (2019). Effective scaling of climate-smart agriculture innovations in African 

smallholder agriculture: A review of approaches, policy, and institutional strategy needs. 

Environmental Science & Policy, 96, 37-51. https://doi.org/10.1016/j.envsci.2019.01.014. 

Malhotra, G., Dandotiya, G., Shaiwalini, S., Khan, A., & Homechaudhuri, S. (2024). 

Benchmarking for organisational competitiveness: A resource-based view perspective. 

Benchmarking: An International Journal. https://doi.org/10.1108/BIJ-09-2023-0668. 

Ministry of Food and Agriculture (MOFA). (2022). Planting for Food and Jobs initiative. 

Retrieved from https://mofep.gov.gh/sites/default/files/pbb-estimates/2022/2022-PBB-

MOFA.pdf. 

Nkansah-Dwamena, E. (2024). Why small-scale circular agriculture is central to food security and 

environmental sustainability in Sub-Saharan Africa? The case of Ghana. Circular 

https://doi.org/10.1016/j.atech.2023.100370
https://doi.org/10.5585/remark.v13i2.2710
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1016/j.indic.2023.100274
https://doi.org/10.1016/j.techag.2019.01.001
https://doi.org/10.1007/s42398-021-00079-0
https://doi.org/10.4236/psych.2018.98126
https://doi.org/10.1016/j.envsci.2019.01.014
https://doi.org/10.1108/BIJ-09-2023-0668
https://mofep.gov.gh/sites/default/files/pbb-estimates/2022/2022-PBB-MOFA.pdf
https://mofep.gov.gh/sites/default/files/pbb-estimates/2022/2022-PBB-MOFA.pdf


International Journal of Business, Management and Economics 

e-ISSN 2746-1351 

Vol. 6 No. 1, February 2025 

Published by:  

 

P
ag

e3
9

 

Economy and Sustainability, 4(2), 995-1019. https://doi.org/10.1007/s43615-023-00320-

y. 

Osei, T. A., Donkoh, S. A., Ansah, I. G. K., Awuni, J. A., & Cobbinah, M. T. (2023). Agricultural 

value chain participation and farmers' access to credit in northern Ghana. Agricultural 

Finance Review, 83(4/5), 800-820. https://doi.org/10.1108/AFR-01-2023-0007. 

Preacher, K. J., Rucker, D. D., & Hayes, A. F. (2007). Addressing moderated mediation 

hypotheses: Theory, methods, and prescriptions. Multivariate Behavioral Research, 

42(1), 185-227. https://doi.org/10.1080/00273170701341316. 

Ramayah, T., Cheah, J., Chuah, F., Ting, H., & Memon, M. A. (2018). Partial least squares 

structural equation modeling (PLS-SEM) using SmartPLS 3.0: An updated guide and 

practical guide to statistical analysis (2nd ed.). Pearson. 

Redclift, M. (2023). The role of agricultural technology in sustainable development. In 

Technological change and the rural environment (pp. 81-103). Routledge.  

Sekyi, S., Quaidoo, C., & Wiafe, E. A. (2023). Does crop specialization improve agricultural 

productivity and commercialization? Insight from the Northern Savannah Ecological 

Zone of Ghana. Journal of Agribusiness in Developing and Emerging Economies, 13(1), 

16-35.  https://doi.org/10.1108/JADEE-01-2021-0021. 

Smith, J., & Brown, P. (2020). Challenges in technological adoption in developing economies. 

Global Development Studies, 18(4), 456-478. https://doi.org/10.1007/s13374-020-

00317-x. 

Taylor, M., et al. (2020). Institutional barriers to climate adaptation in agriculture. Policy 

Perspectives, 27(3), 221-236. https://doi.org/10.1016/j.polsoc.2020.02.004. 

Teo, T. S. H., Srivastava, S. C., & Jiang, L. (2008). Trust and electronic government success: An 

empirical study. Journal of Management Information Systems, 25(3), 99–131. 

https://doi.org/10.2753/MIS0742-1222250303. 

Tham-Agyekum, E. K., Kyei, F., Bakang, J. E. A., Tuffour, H. O., Mensah, W., & Assan, E. 

(2024). Finding the nexus between associative mechanisms and cocoa farmer resilience 

against natural hazards in Ghana. Sustainable Environment, 10(1), 2321686. 

https://doi.org/10.1080/27658511.2024.2321686. 

Torsu, D. A., Danso-Abbeam, G., Ogundeji, A. A., Owusu-Sekyere, E., & Owusu, V. (2024). 

Heterogeneous impacts of greenhouse farming technology as climate-smart agriculture 

on household welfare in Ghana. Journal of Cleaner Production, 434, 139785. 

https://doi.org/ 10.1016/j.jclepro.2023.139785. 

Williams, H. (2021). Governance challenges in agricultural institutions. Public Administration 

Review, 81(2), 349-362. https://doi.org/10.1111/puar.13238. 

 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the 

https://doi.org/10.1007/s43615-023-00320-y
https://doi.org/10.1007/s43615-023-00320-y
https://doi.org/10.1108/AFR-01-2023-0007
https://doi.org/10.1080/00273170701341316
https://doi.org/10.1108/JADEE-01-2021-0021
https://doi.org/10.1007/s13374-020-00317-x
https://doi.org/10.1007/s13374-020-00317-x
https://doi.org/10.1016/j.polsoc.2020.02.004
https://doi.org/10.2753/MIS0742-1222250303
https://doi.org/10.1080/27658511.2024.2321686
https://doi.org/%2010.1016/j.jclepro.2023.139785
https://doi.org/10.1111/puar.13238


International Journal of Business, Management and Economics 

e-ISSN 2746-1351 

Vol. 6 No. 1, February 2025 

Published by:  

 

P
ag

e4
0

 

journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons 

Attribution license (http://creativecommons.org/licenses/by/4.0/)  

 

http://creativecommons.org/licenses/by/4.0/

