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Abstract 

Introduction: The agricultural sector is a vital component of economic development, wealth creation, 
and poverty alleviation in emerging countries, which impacts the possibility of sustained economic 
growth. Purpose: This research examines the influence of customer relationship management (CRM) 
on the performance metrics of agricultural enterprises in Plateau State, Nigeria, while emphasising 
the moderating role of the technological environment. Methodology: A quantitative approach was 
employed using a survey design. Data were collected from 286 agricultural firms through structural 
questionnaires; the answers were collected and evaluated employing the partial least squares 
structural equation modeling (PLS-SEM) method by means of Smart-PLS software to test the 
hypotheses. Findings: Contrary to expectations, the finding shows that CRM has no significant direct 
effect on the performance of small agricultural firms. However, the technological environment 
moderates the connection between CRM and the performance of agricultural firms, indicating that the 
effectiveness of CRM in enhancing firm performance is contingent upon the level of technological 
advancement. Results: This study adds to the literature by challenging the conventional wisdom that 
CRM invariably enhances firm performance. Contrary to existing research, this study reveals that 
CRM does not have a direct positive relationship with firm performance in the agricultural sector in 
Plateau State, Nigeria. Moreover, the findings highlight the crucial moderating effect of the 
technological environment in the CRM performance relationship, underscoring the importance of 
technological infrastructure in leveraging CRM within the agricultural sector and Nigerian 
environment. Conclusion: This study offers valuable insights into CRM effectiveness, providing key 
implications for agricultural firms, policymakers, and practitioners aiming to optimize CRM strategies 
and technological investments to enhance firm performance. 
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Introduction 

In developing nations, the agricultural sector constitutes a fundamental element of economic 
advancement, wealth generation, and the alleviation of poverty, thereby influencing the potential for 
sustainable economic growth. Olu, Adama and Unerjiaka (2023) emphasised that agriculture served 
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as the driving force that elevated and propelled numerous economies globally. For instance, in the 
United States, agriculture accounts for approximately 1.1% of the gross domestic product (GDP); in 
China, it represents 13%; in Australia, the figure is 2.6%; in South Africa, agriculture contributes 9%; 
in Israel, it is 2.5%; and in Argentina, it stands at 9%. In Egypt, the agricultural sector contributes 
13.5% to the nation's GDP. In Nigeria, agriculture has functioned as the foundational pillar of the 
economy for several decades, contributing around 22.35% to GDP (National Bureau of Statistics, 
2022). Similarly, the agricultural sector acts as a significant source of employment in many developing 
nations, representing 25% of Brazil’s labour force, 32% in Egypt, and an impressive 70% in Nigeria 
(Olu, Adama & Unerjiaka, 2023). These statistics unequivocally illustrate that as a nation's economy 
persistently undergoes development, the proportional contribution of the agricultural sector to its GDP 
tends to diminish (Olu, Adama & Unerjiaka, 2023). 

Notwithstanding the significant contributions of the agricultural sector to employment, rural 
advancement, and food security, it faces an array of challenges in Nigeria, including the activities of 
cattle herders and terrorist insurgencies, which have introduced greater security risks than safety for 
individuals, thereby inflicting severe hardships on farmers specifically and the nation at large. 
Additional challenges encompass ineffective marketing strategies for agricultural goods, particularly 
perishable items, which adversely affect the market valuation of such products; insufficient agricultural 
inputs; a predominance of traditional farming practices in Nigeria; a reluctance to gather pertinent 
information; inadequate knowledge concerning the sector; and challenges in identifying relevant 
information critical to their enterprises (Anthony et al., 2020). Further obstacles confronting 
agricultural enterprises in Nigeria include exorbitant transportation expenses, diminished consumer 
purchasing power, and the farmers' inability to engage in open communication with other stakeholders 
within the sector (Adejumo, 2019). These impediments and the suboptimal performance of these 
enterprises have compelled agricultural businesses to implement effective customer relationship 
management strategies, such as embracing innovative technologies, facilitating information 
exchange, and fostering networks with customers and other stakeholders to bolster long-term growth 
and performance (Wu & Lu, 2012). 

CRM is acknowledged as an important plan for the sustainability of business entities, especially within 
the modern customer-focused commercial environment and intensely competitive contexts 
(Mohammed et al., 2024). As articulated by Baran and Galka (2017), CRM fundamentally concerns 
the comprehensive understanding of customers' requirements and their purchasing patterns. This 
strategic approach serves to enhance the relationship between a business entity and its customers, 
transforming connections into partnerships and friendships. In a related study, Alshourah et al. (2022) 
claimed that CRM aids in the generation of shared value between customers and companies while 
simultaneously enhancing profitability and steadfastness among small businesses. Prior research 
pertaining to customer relationship management and organisational performance has yielded an array 
of findings, with certain studies indicating positive correlations (Udeh et al., 2024; AlQershi, Mokhtar & 
Abas, 2022; Betzoom, Gontur & Davireng, 2022). 

On the contrary, certain research has indicated that there may be no significant relationship between 
CRM and organisational performance (Inuwa & Ali, 2024; Vem et al., 2024). The study performed by 
AlQershi, Mokhtar and Abas (2022) indicated that multiple aspects of customer relationship 
management concerning business performance displayed both favourable and unfavourable 
relationships, influenced by the organisational setting, environment, and classification of services 
offered to clients. In an effort to bring together these divergent results, the present research 
endeavours to elucidate the circumstances under which a connection between customer relationship 
management and organisational performance may be established. Consequently, the study integrates 
a moderating variable, namely, the technological environment, when predicting organisational 
performance to understand its role in mediating the relationship between customer relationship 
management and the performance of enterprises within the agricultural sector. It is noteworthy that 
there exists a paucity of studies examining the interplay between customer relationship management 
and the technological environment. In accordance with this necessity, the principal aim of this study is 
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to evaluate the moderating effect of the technological environment on strengthening the association 
between CRM and organisational performance. The present research was inspired by the observation 
that limited research has been conducted in emerging economies, with the preponderance of existing 
research focusing predominantly on the banking sector (Mustapha et al., 2023; Vem et al., 2024), the 
telecommunications sector (Glory et al., 2021), and the transportation sector in Nigeria (Dike & 
Stanley, 2021; Ogundele & Babalola, 2019), all of which pertain to various categories of SMEs 
(Betzoom, Gontur & Davireng, 2022; Davireng, Gontur & Tuamyil, 2022), leaving only a handful of 
investigations addressing the agricultural sector in Nigeria, thus producing inconsistent outcomes. 
Therefore, this study intends to bridge the existing gap in the literature. The specific objectives are to: 
1. Explore the relationship between customer relationship management and organisational 
performance within the agricultural sector in Plateau State. 2. Evaluate the moderating effect of the 
technological environment in the association between CRM and the performance of agricultural firms 
in Plateau State. The rest of the manuscript is organized as follows: it initiates with an introduction to 
the study, followed by the theoretical framework, literature review and hypothesis development, 
methodology, results and discussion, conclusion, research implications, and the limitations of the 
study. 

Review of Literature 

Theoretical Basis 

The underpinning theory of this study is the relationship marketing theory proposed by Morgan 
(1994). This theoretical framework posits that customer relationship management (CRM) practices 
emerge as a direct consequence of relationship marketing initiatives. The theory undergirds the 
present study by elucidating the mechanisms through which enduring customer relationships are 
fostered, advocating a transition from transactional business models to an approach that prioritises 
the acquisition of new customers and the retention of existing customers via efficacious client 
engagement strategies, thereby addressing the dynamic nature of the business milieu (Betzoom, 
Gontur & Davireng, 2022). Morgan (1994) asserts that the benefits derived from connection serve as 
a pivotal underpinning for the nature of involvement and commitment that differentiates clients who 
are involved in relational transactions. The relationship marketing theory posits that collaborative 
entities necessitate extensive dissemination of skill and information between all stakeholders involved 
(Lam, 1995). Optimally efficient marketing strategies normally require the implementation of different 
marketing information systems, which include online transfer of information, through enterprises to 
cultivate business activities that enhance the function and exchange of customer knowledge. This 
theory is deemed pertinent to the current investigation as it encapsulates the principal factors under 
scrutiny concerning the influence of CRM on the performance of small agricultural firms. A notable 
limitation of this theory is its failure to acknowledge the social risks entwined with natural and 
environmental issues (Beck, 1992). Consequently, this necessitates the introduction of contingency 
theory to rectify the shortcomings of relationship marketing theory. The study is further bolstered by 
the principles of contingency theory. 

The contingency theory fundamentally repudiates the concept of universal management principles. It 
asserts that enterprises ought to strategies, delineate their goals and objectives, and establish 
policies in accordance with the prevailing environmental conditions. In essence, managerial functions, 
decisions, and policies must be responsive to environmental fluctuations (Kirtley & O’Mahony, 2020). 
It is contended that the aggregation of resources is not the sole determinant of achieving superior 
performance. Organisations must analyse their environmental context and develop new skills, 
competencies, processes, and procedures tailored to the exigencies of their surroundings (Musa, 
Nmadu & Dakung, 2019). The theory presupposes that organisation function within environments 
characterised by uncertainty and complexity. Furthermore, it accentuates the significance of attaining 
congruence between the structure of the organisation and the demands imposed by its environment. 
Burns and Stalker (1994) posited that organisations ought to modify their structures to correspond 
with the levels of environmental uncertainty encountered. In the domain of the moderating role of the 
technological environment on the relationship between CRM along with organisational outcomes, 
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contingency theory posits that the efficacy of CRM practices may fluctuate based on the technological 
context in which an organisation operates (Shabir et al., 2016). This implies that the influence of CRM 
on the performance of agricultural firms is contingent upon the degree of alignment between CRM 
practices and the technological environment of the organisation. Given the preceding analysis, this 
study employs contingency theory, which advocates the necessity of business firms to adapt to their 
operational environment and capitalise on potential opportunities. Such adaptation can be achieved 
through suitable modifications, integration, and reconfiguration of organizational resources to align 
with the demands of the environment. 

Customer Relationship Management 

The domain of CRM has been extensively examined by researchers as a critical determinant of 
enhanced organisational performance and sustained competitive advantage (Davireng, Gontur & 
Tuamyil, 2022). CRM is conceptualised as a strategic business framework that seeks to comprehend, 
anticipate, and effectively address the requirements of both existing and prospective clientele within 
an enterprise. This framework is primarily concerned with the augmentation of customer satisfaction, 
the enhancement of customer loyalty, and the maximization of revenue derived from current 
customers in the context of intensified competition, globalisation, customer regulatory frameworks, 
and increasing expectations for customer satisfaction (Rafiki, Nasution & Rossanty, 2024). 
Furthermore, CRM is regarded as a mechanism for cultivating and strengthening the interactions 
between business entities and their customers to promote loyalty and facilitate repeat transactions 
(Filwe et al., 2023). The architecture of CRM systems encompasses various components or 
dimensions, including (i) customer focus, (ii) knowledge organisation, (iii) organisational structure, and 
(iv) technology-orientated (Wu & Lu, 2012). Kangu (2017) identified five dimensions such as CRM 
technology, infrastructure, service quality, personalisation, and customer focus. Siddiqi Sahel and 
Mahmud (2018) used three dimensions of CRM, namely, customer focus, customer experience and 
customer process. For the purpose of this study were adopted the work of Wu and Lu (2012), 

Firm Performance 

Performance constitutes the specific tasks for which an organization engages an individual, expecting 
proficient execution (Musa, Nmadu & Dakung, 2019). This notion remains rather nebulous, frequently 
serving as a placeholder in scholarly discourse; it encompasses a concept vulnerable to a diverse 
array of erratic interpretations (Folan, Browne & Jagdev, 2007). The ambiguity surrounding the 
definition of this concept is attributable to the absence of consensus regarding its characterisation, 
which notably constrains the potential for generalisation and comparative analysis within this research 
domain (Franco-Santos et al., 2007). As articulated by Ilmiani and Tubastuvi (2014), this concept 
pertains to an entity's capability to yield outcomes within a framework that is structured around an 
established criterion or objective. The notion is often associated with actions and processes 
culminating in a specific result, with the outcome of the action typically accounted for in analytical 
evaluations. In the realm of business studies, organisational performance emerges as a pivotal 
construct. It is characterised as a complex and multifaceted phenomenon, defined as the 
organisation’s ability to generate favourable outcomes and activities, significantly influenced by 
efficient marketing strategies. Furthermore, Hashem (2015) emphasised that the definition of 
organisational performance predominantly concentrates on the organisation's proficiency in effectively 
leveraging available resources to fulfil its established objectives while also considering the 
advantages to its stakeholders (Musa, Nmadu & Dakung, 2019). The definition proffered by Hashem 
(2015) delineates three integral components of organisational performance: efficiency (resource 
utilisation), effectiveness (goal attainment), and relevance (stakeholder satisfaction). Niven (2002) 
identified four distinct perspectives employed to evaluate performance: the financial viewpoint, the 
customer satisfaction standpoint, the internal practice’s view, and the employee knowledge and 
development point of view. Despite numerous scholars having explored the determinants that 
influence organisational performance over the past decade from various viewpoints, there remains a 
pronounced surge in scholarly interest in this domain, particularly concerning SMEs (Betzoom, Gontur 
& Davireng, 2022; Gontur, Goyit & Vem, 2023). 
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Hypothesis Development 

CRM and Performance of SMEs 

Customer wants and needs are constantly changing due to the behaviour and present economic 
hardship in Nigeria and changes in global economics as a result of COVID 19, the Russian-Ukraine 
war and other environmental factors (Gontur et al., 2022). Therefore, given the increasingly strategic 
importance of CRM for business planning, it is imperative for business enterprises to thrive in the 
current business environment (Gyedu et al., 2021). Scholars such as Thai et al. (2024), Filwe et al. 
(2023), and Davireng, Gontur and Tuamyil (2022) observed that firms that adopt CRM methods lean 
to market their products and services to their customers and suppliers in cost-effective and 
competitive ways. It also involves building and improving relationships between companies to foster 
loyalty, cost reduction and revenue growth. Research has examined the dynamic link between CRM 
and performance of agricultural firms (FP), and findings have reported conflicting results. CRM 
strategies have been found to have a significant positive effect on FP (Udeh et al., 2024; AlQershi, 
Mokhtar & Abas, 2022). While Inuwa and Ali (2024) and Vem et al. (2024) reported that CRM does 
support FP. However, AlQershi, Mokhtar and Abas (2022) reported customer orientation, technology 
and knowledge management were effective determinants of FP; however, that does not lead to the 
performance of a firm. From this search, it has been discovered that the majority of the study has 
revealed a positive relationship between these variables.  

In light of these influences, it has been hypothesized H1 that CRM has a positive relationship with FP. 

Moderating Effect of Technological Environment 

Research has shown that factors such as external knowledge, marketing variables and the market 
environment play a significant role in the moderating effect of various business strategies on firm 
performance. For instance, studies have highlighted the importance of environmental factors such as 
informal competition, technology turbulences, and market dynamics in influencing the effectiveness of 
CRM strategies and ultimately firm performance (Mohammed et al., 2024; Chatterjee, Chaudhuri & 
Vrontis, 2022). Environmental variables have always been adjudged as an important contingency 
factor in the customer orientation performance relationship (Slater & Narver, 1994). Previous studies 
such as (Chatterjee, Chaudhuri & Vrontis, 2022; Gyedu et al., 2021) found that digitalization, market 
turbulence, and environmental turbulence moderate the relationship between CRM and business 
performance. In line with the relationship theory and contingency theory, it has been found that CRM 
and FP significantly influence the technological environment.  

It is therefore hypothesized H2 that the technological environment moderates the relationship 
between customer relationship management and firm performance. 

Methodology 

The population of the study is all agro-based firms in Plateau State, Nigeria. The aggregate sample 
size of 286 was deemed adequate for the purposes of this study because (1) the G*Power software 
(Faul et al., 2009) indicated that the requisite minimum sample size for the current study model was 
119, with an established statistical power level of 95%, an effect size of 0.15, and a significance level 
of 5%. A self-administered questionnaire design was deployed to extract data from the participants 
through the purposive sampling process. Data was collected from owners/managers of agro-based 
businesses in Plateau, Nigeria, between February and May 2024. Plateau State was chosen because 
of two factors: (1) its central location, which makes it accessible to all Nigerians; and (2) its moderate 
climate. Plateau State is favourable for the growing of different agricultural products ranging from 
fruits to vegetables, and crops such as Irish potatoes and yam have attracted small agricultural firms 
within and outside the country. 

A sample taken from Plateau State is representative of the Nigerian population because of these 
variables that contribute to making the state a hub of cultural heterogeneity.73.3% of the 390 
administered questionnaires were answered, with 286 of those being received and examined. Which 
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is in line with Nulty’s (2008) assertion that a written questionnaire should have a response rate of 60% 
for an accessible? The data for this study were collected using a close-ended questionnaire, in which 
participants presented a set of options. Self-directed surveys can lessen the effect of social 
desirability bias by letting respondents give sincere answers without fear of judgment or retribution 
(Tourangeau, Rips & Rasinski, 2000). Furthermore, this study employed drop – offs and pick – ups 
(DOPU), as established by Allred and Ross-Davis (2011). This data collection technique allows a 
researcher to hand-deliver survey questionnaires to respondents. According to Junod and Jacquet 
(2023), the DOPU technique can increase response rates and reduce non – response bias. The cover 
letter explained the nature and objectives of the study and highlighted the strict confidentiality of 
respondents’ information. The questionnaire was pretested to ensure content validity and clarity. The 
questionnaire was developed based on an already used scale in previous literature, customer 
relationship management (CRM): Although diverse versions of customer relationship management 
measures have developed over time (Hong-kit Yim, Anderson & Swaminathan, 2004).  

The scale developed by Valmohammadi (2017) has been adapted. The construction has been 
established as a singular-dimensional framework; consequently, it has been chosen to adapt the 
measurement instruments to align with the specific requirements. The measurement scale comprises 
five distinct items, which yielded a Cronbach Alpha coefficient of 0.823. The response options on a 
five-point Likert scale included: strongly agree (5), agree (4), neutral (3), disagree (2), and strongly 
disagree (1). Various metrics have been created to measure business performance (Verbano & 
Crema, 2016). The Guerola-Navarro et al. (2021) scale was modified from their use of subjective 
metrics to assess organizational success. Given that it addresses both financial and non-financial 
performance, it is relevant for this investigation. The measurement scale demonstrated reliability, 
yielding a Cronbach Alpha value of 0.85. It is evaluated on a 5-point Likert scale. In measuring the 
technological environment, a number of scales have been developed and validated. However, the 
scale developed by Aydin and Ozer (2005) has been adopted using a sample of 4 items with a 
Cronbach Alpha 0.925, measured on a five point like scale ranging from strongly agree (5) to strongly 
disagree (1).  

Statistical Analysis 

Descriptive statistics and common technique bias were performed in the present research using the 
Statistical Package for Social Sciences (SPSS) version 26. Additionally, the present study tested the 
suggested research model using the Partial Least Squares Structural Equation Modelling (PLS-SEM) 
technique. Specifically, the following considerations make PLS-SEM a suitable approach for the 
purpose of this research: It emphasizes three reasons for using PLS- SEM, because the study is (1) 
exploratory research (Sarstedt, Ringle & Hair, 2021); (2) a complicated study framework is defined 
using hypothesis that addresses moderation (Cheah et al., 2021); and (3) the application of salient 
variables' values in predictive value assessment (Hsu et al., 2020). Consequently, the measurement 
and the structural model were assessed using Smart -PLS version 4.0 (Sarstedt & Cheah, 2019). 

Results 

The following table (Table1) indicates that 65% of the participants were males whereas 35% were 
females, drawn from agricultural SMEs in Plateau State. 182 respondents, representing 63.6%, were 
sole proprietorships, while 24.8 % and 3.8% were in partnership and joint ventures respectively. In 
addition, the composition of the age of the participants ranged between 19 years to above 60 years. 
Measurement of each variable was carried out using a procedural approach to reduce errors in 
variation. In accordance with Baumgartner and Weijters' (2012) advice, a relatively small number of 
ten SME owners and ten SME managers were pre-tested. This allowed for the removal of challenging 
questions and similar items for revision in order to enhance the instrument's clarity. Podsakoff et al. 
(2003) suggested that the study should notify participants of its purpose and that improving response 
precision and lowering social desirability bias are two benefits of the research. This was followed by 
the study. A self-response questionnaire's common variance bias may be lessened by these methods, 
according to Podsakoff et al. (2003). 
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Table 1: Demographic Profiles of Respondents 

Indices Number of Respondents   N = 286 Percentage (%) 
Gender   

Male 186 65 
Female 100 35 
Total 286 100 

Respondents Age   
19 – 28 years 36 12.6% 
29 – 38 years 111 38.8 
39 – 48 years 81 28.3 
49 – 58 years 53 18.5 

Above 60 years 5 1.7 
Total 286 100 

Size of the Enterprise   
Small 238 83.2 

Medium 48 16.8 
Total 286 100 

Business Age   
3- 5 years 90 31.5 
6 – 8years 74 28. 9 

9 – 11 years 58 20.3 
12 – 14years 34 11.8 

15 years and above 30 10.5 
Total 286 100 

Education   
No formal education 8 2.8 

FSCL WASSCE 74 25.9 
ND/NCE 83 20 

HND/ Degree 85 29.7 
Post graduate 29 10.1 

Others 7 2.5 
Total 286 100 

Ownership   
Sole Proprietor 182 63.6 

Partnership 70 24.5 
Joint Venture 11 3.8 

Others 23 8.1 
Total 286 100% 

 

Table 2: Descriptive Statistics 

Constructs Mean Standard 
Deviation 

Skewness 
Statistics 

 
Std Error 

Kurtosis 
Statistics 

 
Error 

CRM 5.6678 0.99176 -2.009 0.144 4.295 0.287 
Technological 
Environment 

3.8503 0.74879 -1.277 0.144 1.158 0.287 

Performance 3.9385 0.71170 -1.459 0.144 -2.159 0.287 
 

Among the three variables, CRM has the highest (M = 5.6678, STD = 0.99176). The second-highest 
mean value is scored by performance, which has the value of (M = 3.9385, STD = 0.7117), while the 
technological environment has the lowest value (M = 3.8503, STD = 0.74879). In addition, following 
the argument of Kline (2011), the absolute value of skewness greater than 3 and kurtosis greater than 
10 may indicate a problem, and a value above 20 may indicate a more serious problem as 
recommended by Kline. Hence, the skewness and kurtosis of all the constructs in this research are 
within the range of less than 3 and less than 10, respectively, which implies that the data falls within 
the acceptable range, which indicates that the data is normal. 
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Table 3: KMO and Barlettt’s Test 

Kaiser Meyer- Okin measure of sampling adequacy  0.798 
Barletts test of approved chi square  1026.452 
Sphericity  
Df 91 
Sig 0.000 

 

Assessment of Common Method Bias  

Before assessing the research model, the common method bias using the full colinearity test has 
been assessed first. The result showed that the variance inflation factor (VIF) values of all constructs 
ranged between 1.403 and 2.613, below 3.33 (Kock & Lynn, 2012). A statistical remedy was based on 
the factor test (Podsakoff et al., 2003). Through an exploratory factor analysis (EFA), 14 items were 
loaded together. The study confirmed the Kaiser-Meyer Olkin measure of sampling adequacy of 
0.798, and the three with Eigen values less than one and with variance explained at 25.068% were 
less than 50% of the total variance explained. This is in line with Podsakoff et al. (2003), who argued 
that common method bias is present when a single factor explains more than 50%. 

Table 4: Measurement Model 

Variables Indicator Loading value Cronbach 
Alpha 

Rho CR AVE 

Customer Relationship management 
 CRM 1 0.824 0.809 0.818 0.868 0.569 
 CRM2 0.774    
 CRM3 0.646    
 CRM4 0.726    
 CRM5 0.789    
Firm Performance 
 PEF1 0.704 0.781 0.785 0.851 0.553 
 PEF2 0.712    
 PEF3 0.716    
 PEF4 0.688    
 PEF5 0.778    
Technological Environment 
 TEC1 0.746 0.771 0.772 0.853 0.593 
 TEC2 0.755     
 TEC3 0.774     
 TEC4 0.803     

Rho= Internal reliability; CR=composite reliability; AVE= average variance extracted 

Subsequently, the measurement model’s quality in terms of loading, internal consistency, and 
convergent validity (see Table 4) (Sarstedt, Ringle & Hair, 2021) has been evaluated. Table 4 
confirmed that the internal consistency is reliable, with composite reliability (CR) values being greater 
than 0.7. Rho values for each construct were above 0.70. Further supporting the reliability of the 
constructs, these results indicate that the latent constructs are reliable with each showing adequate 
internal consistency. Moreover, the use of Rho helps confirms reliability, particularly for constructs 
that may not meet assumptions required for Cronbach alpha (Hair et al., 2017). Next, the loadings 
show an average variance extracted (AVE) result that supports convergent validity with all values 
above 0.5. Also, the loading values were considered acceptable (between 0.622 and 0.908). 

Table 5: Heterotraits and Monotraits (HTMT) 

Variables 1 2 3 4 
Customer Relationship management     
Firm Performance 0.454 0.684 0.629  
Technological Environment 0.433 0.812 0.535 0.798 

Note: Items to watch out for are customer relationship management, technological environment, and 
firm performance, since it has been considered higher-order construction. No figure of the items 
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concerned is close to the threshold, which shows that the discriminatory validity criterion is met. 
Heterotraits and monotraits techniques were utilized to evaluate the establishment of discriminant 
validity, as advocated by Franke and Sarstedt (2019). Furthermore, the reporting table in accordance 
with the prescribed guidelines outlined by Ramayah et al. (2018), as depicted in Table 5 has been 
constructed. All observed HTMT ratios were found to be below the threshold criterion of 0.85. 
Consequently, it can be inferred that the measures exhibit distinctiveness which has been employed 
in our research 

Assessment of Structural Model 

To evaluate the structural model, 5,000 re-samplings were bootstrapped using Smart-PLS 4.0 to find 
the path coefficient (β), and other recommended investigations were carried out to find the model fit, 
R2, effect size, and F2. (Yeap, Ramayah & Soto-Acosta, 2016). Smart-PLS 4.0 reports a standardized 
root-mean-square residual (SRMR) or root-mean-square residual covariance, RMS theta (Henseler, 
2018). The SRMR and RMS theta goodness of fit scores have threshold values of 0.08 and 0.12, 
respectively. In the meantime, the present model validates the model's fitness by establishing an 
SRMR value of 0.065, which is more than 0.12. 

Table 6 contains a summary of the structural model results. The following are noteworthy findings. 
The direct connection that exists between CRM and SMEs' performance (β = 0.108, p-value = 0.438, t 
value of 1.723) is insignificant. This suggests that customer relationship management's effect on firm 
performance is not substantial enough. (Furthermore, other evaluations (R2, and f2) were conducted 
to determine the coefficient of determination and the substantive significance of structural 
relationships. The findings delineated in Table 6 illustrate the coefficient of determination R2, which 
evaluates the predictive efficacy of the model (Hair et al., 2017) at values of 0.439 and 0.193, 
categorized as substantial and moderate, respectively, in accordance with Cohen’s (Cohen & 
Levinthal, 1990) benchmarks. In a similar vein, the f2 (effect size) that elucidates the impact of a latent 
variable on the structural model was evaluated. The coefficients of 0.240 and 0.008 corresponded to 
Cohen’s criteria for medium and weak effect sizes, respectively.  

Table 6: Assessment of Path Coefficient 

 

 

                                                                          TT 

 

  

                                                                                     H2 (p= 0.000, t=3.859) 

 

         H1 (p= 0.621, t =1.723) 

 

Figure 1: Structural Path showing the beta value and t value 

 

 

Hypotheses Relationship β 
value 

Std 
Error 

T 
value 

P 
value 

Vif F2 R2 Decision 

H1 CRMPERF 0.108 0.082 1.723 0.621 1.403 0.008 0.439 Not 
supported 

GoF SRMR=0.070, 
RMS theta = 
0.144 

        

 Customer 
Relationship 
Management 

Firm 
performance 

Technological 
environment 
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Table 7: Hypothesis on the Moderating Effect of Technological Environment 

Additionally, the moderating influence through the application of the two-stage approach methodology 
(Chin, Marcolin & Newsted, 2003; Henseler & Chin, 2010) has been examined. The interaction 
between CRM and CRM and the technological environment on firm performance (β = 0.430, p = 
0.000, t = 3.859) was significant at the p 0.000 level. The finding agrees with H2, as revealed in Table 
7. The interaction diagram illustrates in Figure 2 elucidates how the moderating variable, 
technological environment, can enhance the association between CRM and FP. The interaction 
diagram illustrated in Figure 2 elucidates how the interacting variable technological environment can 
help to strengthen the relationship between CRM and FP. The significant positive relationship 
between customer relationship management and SMEs' performance was stronger when the 
technological environment was strong compared to when it was weak. The direction of effect was as 
hypothesized in H2. This further shows the significance of the technological environment in 
strengthening the link between CRM and the performance of agricultural firms in Plateau State. 

 

Figure 2: The role of moderating variable, technological environment, in strengthening the 
association between CRM and FP 

Discussion  

This research examined the role of CRM in the performance of agricultural firms in Plateau State, 
Nigeria. In addition, the researchers answered the call made in Davireng, Gontur and Tuamyil (2022) 
for potential scholars to assess the moderating effect of the technological environment as a means of 
explaining the connection among CRM-firm performance. Fascinatingly, a meticulous search shows 
that this research is among the first to empirically assess the moderating effect of the technological 
environment in the association flanked by customer relationship management and its influence on the 
performance of the agricultural sector in Nigeria.  

Hypothesis 1: Predicts the straight association between CRM and SMEs performance of agricultural 
firms is not supported. The result suggests that other factors beyond CRM may have a more 
pronounced influence on firm performance in the agricultural sector. These factors could include 
market conditions, government policies, technological advancements, and supply chain dynamics. 
This challenges the conventional wisdom that a strong focus on CRM is always beneficial for 
business success. The result agrees with the previous study by Inuwa and Ali (2024), which found 
that CRM does not have a significant relationship with the performance of agricultural firms. Though it 

Hypothesis Relationship β value Std Error T value P value Decision 

H2 CRM*TECPEF 0.460 0.049 3.859 0.000 Supported 
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is not consistent with AlQershi, Mokhtar and Abas (2022) and Udeh et al. (2024), who agreed that 
CRM has a positive effect on the performance of firms in the agricultural sector. Hypotheses 2: The 
moderating role of the technological environment on the link flanked by CRM and the performance of 
agricultural firms in Plateau State. The outcome of the research revealed that the technological 
environment moderates the relationship between CRM and the performance of agricultural SMEs in 
Plateau State. 

Theoretically, the link between CRM and the technological environment validates the position of 
environmental variables in the conceptualization of CRM. Betzoom, Gontur and Davireng (2022) 
suggested that future studies should use the technological environment in the conceptual connection 
between CRM and SMEs performance. Hunt’s relationship theory emphasizes the importance of 
building and maintaining relationships with customers. The identification of a lack of a direct 
connection between CRM and organizational performance indicates that the mere execution of CRM 
may not guarantee improved performance. Instead, it underscores the importance of how these 
systems are utilized to foster customer relationships and create customer satisfaction (Haryandiko & 
Santra, 2021). In addition, the effectiveness of managerial practices depends on the specific context 
in which they are applied (AlQershi, Mokhtar & Abas, 2022). The moderating effect of the 
technological environment on the link between CRM and firm performance highlights the need for a 
contingency approach. Firms must consider the unique technological challenges and opportunities 
they face when implementing CRM strategies. This integration also highlights the dynamic nature of 
CRM-firm performance relationships. As technology evolves, the effectiveness of CRM strategies may 
vary, necessitating ongoing evaluation and adaptation. 

Limitations  

Notwithstanding the substantial contributions this research has comprehended to the technological 
milieu, several limitations are anticipated. The internal validity of this study is undermined by its cross-
sectional methodology. Therefore, longitudinal data could be employed in future investigations to 
assess the same theoretical construct. The current research is geographically confined to agricultural 
enterprises operating within the state of Plateau. In addition, it lacks consideration of the agricultural 
practices prevalent in other states such as Benue, Niger, Kano, Zamfara, Oyo, and Ebonyi. The 
relationship between CRM and organizational performance was found to be unexpectedly tenuous.  

As a result, further investigation of this relationship utilizing heterogeneous populations in diverse 
cultural contexts is necessary. Ultimately, future scholars may explore the various dimensions of 
customer relationship management to ascertain which specific customer relationship variables may 
either mitigate or enhance the performance of agricultural enterprises. 

Conclusion  

Overall, this study examined the relationship between CRM and the performance of agricultural firms, 
considering the moderating effect of the technological environment. This study made a sole 
contribution in the technological environment as a potential interacting variable through which CRM 
relates to the performance of agricultural firms has been introduced. The findings established that 
there was no relationship between CRM and firm performance. It was also established that the 
technological environment moderates the link between CRM and firm performance. The results are 
anticipated to become increasingly significant as investigations within the domain of relationship 
management persist in situating frameworks of organizational performance at the nucleus of customer 
relationship methodologies. The study learns more about firm performance and its precursors. It is 
likely that small agricultural firms would want to make every effort to reduce the failure rate of SMEs 
established by owners of these firms. 
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