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Abstract  This study aims to explore how supply chain resilience (SCR) affects supply chain performance (SC P) within 

the Rwandan coffee sector, alongside supply chain agility and flexibility as mediator variables. Data were collected via 

self-administered questionnaires and semi-structured interviews with 316 respondents across the Rwandan population 

working for coffee industries, Key The findings of this research validate supply chain resilience's (SCR’s) positive influence 

on supply chain performance (SCP) while showing agility together with flexibility as intermediate factors that enhance SCP 

and SC. Industrial firms operating in Rwanda’s coffee sector need to enhance their capacity to resist risk since climate-related 

events and worldwide supply chain instability happen more often.  
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1. Introduction 

Businesses need to build supply chain resilience, which is 

mostly driven by supply chain disruption caused by various 

factors, including technological innovation, globalized 

supply chains, and expanded outsourcing [1]. In supply chain 

literature, resilience is an organization's ability to bounce 

back from setbacks by reacting quickly to unforeseen 

circumstances [2]. It has been found that it is critical for 

business sectors such as coffee production to portray 

resilience owing to the vulnerability of supply networks to 

various market and environmental considerations. One of the 

greatest challenges that it has to face is its dependence on 

coffee delivered from developing countries [3]. It is from 

developing countries, and it is still sensitive to influences 

such as fluctuating costs or detrimental climate changes that 

affect the growth of coffee beans [4] Elements constituting 

supply chain performance (SCP) are basic factors such as 

effectiveness, responsiveness, and customer satisfaction   

in a given supply chain [5]. However, resilience alone is 

insufficient without complementary capabilities such as 

flexibility and agility, which mediate its effects on performance. 

Environmental factors, particularly climate variability, 

further influence the relationship Between resilience and 

performance, acting as moderating variables. For firms to 

achieve effective supply chain resilience, some strategies are  
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suggested, like supply chain flexibility and agility. Flexibility, 

in this regard, assumes that firms should be able to cope with 

changes and uncertainty in business environments, such as 

changes in customers’ requirements [2], [6]. However, there 

are several gaps in the literature that the following work 

seeks to address more expressly. The literature that the 

following work seeks to address more expressly.  

Despite the increasing interest in supply chain resilience, 

some gaps still exist, which this study seeks to address. 

1.1. Research Gap 

1.  Prior research has identified the overall connection 

between resilience and performance. Still, more research 

is needed to identify agility, flexibility, and performance. 

Still, more research is needed to identify agility and 

flexibility as mediators of resilience and performance 

within and specifically in the coffee Industry [7], [8]. 

2.  Most studies on SCR have focused on developing 

economies neglect the unique challenges faced by 

developing regions where coffee production is a 

critical driver of economic growth [9]. 

3.  The coffee industry faces distinct risks, such as climate 

change and dependency on smallholder farmers, which 

necessitate a deeper understanding of how resilience 

can be developed and applied as a supply chain enabler 

[9].  

To fill such literature gaps, this study explores the 

moderating influence of supply chain agility and flexibility 

with the effects of supply chain resilience on supply chain 

performance in the coffee industry of Rwanda. By exploring 

these relationships, this research makes the following 
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scholarly contributions. First, it contributes practical insight 

into the functions of agility and flexibility to extend theories 

on supply chain resilience. Second, it provides a discursive 

focus on the emerging framework of challenges and 

opportunities for building resilience in the coffee supply 

chains, and it presents recommendations to the supply chain 

players and policymakers concerning how to foster better 

performance in a sector that is both highly sensitive to shocks 

and crucial to the economy. 

1.2. Research Objectives  

With the general objective of the current study, which is to 

analyze the impact of supply chain resilience on supply chain 

performance in the Rwandan coffee industry, the following 

three specific objectives were considered by the researcher: 

(1)  To analyze the impact of supply chain resilience on 

supply chain performance. 

(2)  To analyze the mediating role of supply chain 

flexibility in the relationship between supply chain 

resilience and supply chain performance. 

(3)  To analyze the mediating effects of supply chain 

agility in the relationship between supply chain 

resilience and supply chain performance. 

1.3. Profile of Rwanda Coffee Industry  

Rwanda’s coffee sector is vital, contributing to 24% of the 

agricultural earnings and benefiting over 400,000 smallholder 

farmers. Coffee cultivation started at the beginning of the 

twentieth century and has since grown into a renowned 

Rwandan agricultural venture. Cooperatives have particular 

dominance in coffee production, as these affect the 

sponsorship of small-holding farmers equitably in terms of 

profit sharing. Industrialized coffee production utilizes these 

benefits from high-altitude farming, volcanic soils, and 

climate conducive to the arabica crop, which is renowned for 

its high quality around the globe. [10] These cooperatives 

have brightened the lives of thousands of farmers, hence 

enhancing community development. Other new developments, 

including coffee tourism, have continued to diversify Rwanda's 

revenue base and solidify the country’s brand as the premier 

coffee producer in the world. [11] However, the coffee sector 

itself is not without problems, including climate change, 

price volatility in the world markets, and the continuing 

threats posed by pests and diseases. It’s such risks That   

has led to the use of sustainable farming practices such as 

production that are resilient to disruptions.  

2. Literature Review  

2.1. Supply Chain Resilience 

Supply chain resilience has gained significant attention as 

disruptions continue to occur globally. As the capacity of 

that supply chain to mitigate disruptions, recover, and learn 

from them, resilience underpins the sustainment of business. 

Therefore, in the context of agriculture and especially the 

coffee sector, it is crucial to understand how internal 

capabilities shape resilience to external risks.  

Literature shows that supply chain resilience refers to  

“the capability of the supply chain to respond quickly to 

unexpected events to restore operations to the previous 

performance level or even to a new and better one.” Their 

framework of supply chain resilience. [12], highlight that 

capabilities (such as efficiency, adaptability, and recovery) 

have a positive effect on resilience, while vulnerability 

factors (pressure from outside and resource constraints) harm 

resilience; the outcome is two extreme conditions of high 

vulnerability and high capability or low vulnerability and 

high capability, and one moderate condition commonly 

referred as ‘Match. ‘That is why resilience is considered a 

specific set of intellectual and manageable assets that define 

the capacity of organizations to respond to disruptions. 

These include flexibility, agility, and collaboration assets. 

[13] However, resilience in the context of the agricultural 

sector and even in developing countries has received relatively 

little attention. Literature on SCRM across agriculture 

industries reaffirms these industries’ preconditions concerning 

natural resources and exposure to climate conditions as  

risky factors. [14]. As this study noted, there is a dearth of 

literature that focuses on understanding the relationship 

between the supply chain's internal capabilities that have been 

identified and the external environmental risks. Additionally, 

little research attention has been paid to the coffee industry in 

developing countries, especially to supply chain vulnerability 

to climate fluctuation. However, the literature has also 

proposed various measurements of SCR, such as agility, 

collaboration, information sharing, trust, visibility, and risk 

management culture [7]. To understand the interaction 

between each measure and their relationship to performance, 

studies must first consider the variables that compose each 

measure. While each of these factors represents an important 

component of SCR, there are also quite a few overlapping 

areas between them. The framework of this study follows the 

report by [15] and [16] who indicate that the SCR of a 

company can be measured by its agility and flexibility. 

2.2. Supply Chain Flexibility 

Flexibility in the supply chain refers to a firm's ability to 

adjust to changes in the business environment and stakeholders’ 

requirements while consuming the least time and dedicating 

the minimum effort [2]. The benefits of flexibility for supply 

chains include enabling firms to adapt to unexpected changes, 

allowing firms to show effective responses to supply chain 

disruptions, and facilitating firms’ abilities to cope with supply 

chain uncertainty [6]. Operationally, supply chain flexibility 

refers to a firm’s ability to modify suppliers’ orders, delivery 

times and schedules, and production capacity to mitigate 

supply chain disruptions [16]. Scholars like [17] and [18] 

asserted that flexibility is essential for creating resilience. 

2.3. Supply Chain Agility  

An agile supply chain can show quick responses to sudden 
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changes in demand and supply [2]. It has been described as a 

firm’s ability to modify its operations to changes in the 

business environment [19]. In the context of supply chain 

resilience, supply chain agility refers to the quick satisfaction 

of customers based on a quick response to short-term 

changes [20]. Supply chain literature mainly examines three 

distinct areas, which include supply chain responsiveness 

and speed alongside the detection of changes. [21]. Agility 

and flexibility stand apart as specific response skills for the 

supply chain despite their close relationship, as identified by 

[22]. Notably, being agile strengthens several supply chain 

competencies, which include distinctiveness and capability 

to endure ambiguity along with learning abilities, information 

exchange and market knowledge acquisition, problem- 

solving capabilities, and decision-making intelligence [23]. 

Competitive firms need agility to perform well in markets 

that experience changing conditions such as supply chain 

disruptions, quick recovery, business recovery protocols, and 

supply chain recovery demands [24] and [25]. Agility and 

resilience complement each other, wherein agility denotes 

how quickly an organization can adjust, transform, and  

react to evolving circumstances, while resilience is about  

an organization’s ability to recover and bounce back from 

adverse events or disruptions. Both are crucial in today’s 

unpredictable business landscape. [26]. Therefore, two essential 

components that compose our research model are agility and 

resilience. 

2.4. Supply Chain Performance 

Supply chain performance includes three main approaches 

process-based approaches (i.e., integrated processes from 

suppliers to end customers), perspective-based approaches 

(i.e., supply chain operations reference model and balanced 

scorecard models), and hierarchal-based approaches (strategic, 

tactical, and operational level) [27]. Embrace customer 

satisfaction, improving process transparency, decreasing 

supply chain process errors, removing job redundancies, and 

reducing administrative expenses are a few examples of 

supply chain performance measurements from earlier studies 

[28]. Supply chain performance can be described as the 

ability of a supply chain to deliver products or services and 

the efficiency, which can be measured by several KPIs. 

Some of the key measures include cost, the total supply chain 

cost efficiency, delivery time, which is an assessment of  

the delivery performances, the quality aspect containing the 

incident of product defects, and the flexibility and agility 

tests on the responsiveness of the supply chain. Further, 

sustainability is gradually considered an essential criterion 

when evaluating the effects of supply chain operations on the 

environment. The latest literature on performance metrics 

focuses on sophisticated metrics, particularly in the context 

of Industry where, through digitalization, the visibility and 

responses have improved, and hence,  

Metrics can be effectively made to cover the readiness, 

response, and recovery aspects of resilience. Through 

analyzing these indicators, one can derive measures useful in 

enhancing the overall supply chain function with competitiveness 

and customer satisfaction as ultimate goals due to fluctuating 

market conditions. 

3. Hypotheses Development and 
Conceptual Framework 

3.1. Supply Chain Resilience and SCP 

Resilience practices and supply chain performance are 

closely related, and there is a chance that they will have 

reciprocal good or negative consequences [29]. Previous studies 

have offered data to expand our grasp of the relationships 

between SCR and SCP by deconstructing resolution alternatives 

and undertaking comprehensive studies [30], [31]. As a 

result, resilience is essential to SCP since it helps attain and 

maintain appropriate performance [32], [31]. Levels over 

time while serving as a deterrent to disruptive events [32], 

[30]. Furthermore, past research has shown that SCP and 

organizational success are positively correlated. Consequently, 

SCR and SCP can be seen as essential connections, a crucial 

linkage, aiding in formulating a strategic path [23]. Therefore, 

the following hypothesis is proposed: 

H1: Supply chain resilience has a positive impact on 

supply chain performance. 

3.2. Supply Chain Agility and SCR 

An agile supply chain can show quick responses to sudden 

changes in demand and supply [2]. It has been described as  

a firm’s ability to modify its operations to changes in the 

business environment. [19]. In the context of supply chain 

resilience, supply chain agility refers to the quick satisfaction 

of customers based on a quick response to short-term changes 

[20]. According to [14] Different disruptions, for example, 

changes in customers ‘demand and other environmental 

factors, for instance, climate change, which affects coffee 

farming in Rwanda, are important when considering agility 

for the supply chain. As noted by [14], it is important to note 

that an agile supply chain should demonstrate the ability   

to respond to changes in demand as well as other factors, 

such as environmental disruption like climate change, which 

affects the supply chain. For instance, in the case where a 

particular area has a dry season, a flexible supply chain can 

easily change its sources, work on differential timing, or try 

to make changes to stop having greatly low performances 

due to the drought. Based on this reasoning, [34] Suggests 

that agility improves performance since it allows firms to 

avoid slippages and reduce response times to disruptions in a 

way that ensures that service standards are met and customer 

satisfaction is maintained.  

According to [5], Business agility can only neutralize the 

impacts of resilience on performance. An effective supply 

chain in a volatile environment, including coffee production, 

would take little time to develop a phase that would help it 

bounce back in the case of a disruption, thereby achieving 

high performance. Drawing on the aforementioned arguments, 
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we propose the following hypothesis: 

H2a: Supply chain agility mediates the relationship between 

supply chain resilience and supply chain performance in the 

coffee industry of Rwanda. 

3.3. Supply Chain Flexibility and SCR 

Testing the influence of supply chain capabilities (i.e., 

flexibility, velocity, visibility, and collaboration) on supply 

chain resilience [16] indicates that all these capabilities have 

significant influences on supply chain resilience. Examining 

supply chain resilience using three key forms of resilience, 

i.e., engineering, ecological, and evolutionary resilience [35], 

indicated that all these three forms are essential for a supply 

chain to recover after a disruption, or, in other words, 

resilience. According to the authors, ecological resilience is a 

function of adaptive capabilities such as flexibility, adaptive 

capacity, and function redundancy. On the other hand, 

generally, supply chain flexibility is a critical dimension to 

ensure supply chain resilience, which leads to good supply 

chain performance. [36], [37]. The literature has conflicting 

opinions about how these skills affect other concepts like 

supply chain performance. Supply chain flexibility has  

been found to have a considerable impact on supply chain 

performance in certain research. [37], [38] found that the 

impacts of supply chain flexibility on performance were 

negligible. Based on this research, it was anticipated that supply 

chain flexibility would play a mediating role in supply chain 

performance and resilience. Hence, the following hypothesis 

was suggested: 

H2b: Supply chain flexibility mediates the relationship 

between supply chain resilience and supply chain performance 

in Rwanda's coffee industry. 

3.4. Conceptual Framework 

The conceptual framework that leads to the overall processes 

of this study has been drawn based on the research objectives, 

and it consists of four variables, including independent 

(supply chain resilience), dependent (supply chain performance), 

and mediating variables (Agility and Flexibility). 

 

Figure 1.  Conceptual framework 

4. Research Methodology 

4.1. Research Design 

The researchers selected their participants through 

purposive sampling because they had a deep understanding 

of Rwanda's coffee industry supply chain. The selection 

process for both questionnaire respondents and semi-structured 

interview participants focused on individuals who had 

extensive experience in supply chain activities along with 

active involvement. This methodology ensured participants 

could supply meaningful data. This research design utilized 

both quantitative questionnaire data and qualitative interview 

analysis to produce a full comprehension of the study's issues. 

This research designed its methodology as descriptive to 

analyze supply chain variables concerning resilience within 

Rwandan coffee chain structures. Through this research 

design, scientists gathered both numerical data and personal 

descriptions to conduct a detailed study of patterns between 

variables across diverse participants. 

4.2. Data Collection Methods 

To collect quantitative data, a structured questionnaire 

was developed and distributed among employees across 

various companies in the coffee industry. A colleague 

working in the same sector facilitated the dissemination of 

the questionnaires, which were shared among employees and 

extended to other companies through Google Forms. A total 

of 250 responses were collected, providing a robust data set 

to analyze trends and patterns in supply chain resilience and 

performance. The questionnaires included sections to 

capture demographic information, participant’s experiences 

with supply chain disruptions, and their perceptions of 

factors such as flexibility, collaboration, agility, supply chain 

resilience, and supply chain performance climate variability, 

which are the central focus of this study. 

For qualitative insights, semi-structured interviews were 

conducted with a sample of 66 individuals. These interviews 

were conducted over phone calls, recorded with the participant's 

consent, and subsequently analyzed. The semi-structured 

format allowed flexibility to explore respondents’ in-depth 

perspectives on specific topics. 

4.3. Questionnaire Design and Testing 

The questionnaire scales used in this research were based 

on previous studies. [14], [39], [9], [40], [41] [42], [14].    

In this study, five-point Likert scales and semi-structured 

interviews were used for rating. Likert scales were first 

developed in 1932 as the popular two-directional, five-point 

response, and it is impossible to incorrectly build a Likert 

scale [43], [44] discusses the advantages of semi-structured 

interviews in allowing researchers to probe deeper into 

participants while following a structured guide.  

To measure supply chain flexibility, I used five items 

adapted from [45], [46] and [47]. Who questioned the extent 

to which the firm was able to change the structure quickly, 

cost-effectively, and without negatively impacting the quality 
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of services in response to changing business conditions? 

Furthermore, they questioned the extent to which their firm 

was able to change delivery schedules to meet customer 

requirements and were more flexible to changes than 

competitors. 

To measure supply chain agility, I used four items adopted 

from [48], [49], Respondents were asked to what extent    

a firm could quickly detect changes in the environment, 

continuously get information from suppliers and customers, 

and are characterized by a speed in adjusting delivery capability, 

improving customer service, and improving responsiveness. 

To measure supply chain resilience, four items were 

adopted. [16], [50], [51] [52]; Respondents were asked to 

what extent a firm could promptly restore its initial condition 

following any form of disruption, a firm could maintain a 

specified level of interconnectivity among Its constituents, 

and a firm could determine the frequency of risk assessment. 

Finally, to measure supply chain performance, three  

items were adopted [53], [54], [55], [47] They questioned 

respondents about the extent to which their supply could 

deliver zero product, minimize total product cost, respond to 

and solve problems, meet the expected quality of our supply 

chain partner, and to what extent the firm has satisfactory 

sales growth. Each item was measured on a five-point Likert 

scale ranging from “Strongly disagree “to “Strongly agree.” 

In addition to the model’s main constructs, we included three 

relevant control variables on supply chain performance, 

namely the company size (in terms of number of employees), 

the number of work experience, and the type of supply actor. 

4.4. Ethical Consideration 

In this research, following all ethical guidelines was 

necessary to make integrity and ethical sense of the entire 

research. In the process, respondents were informed clearly 

that the information provided would be used strictly for 

academic purposes and obtained consent before participation. 

The explanation given to them also contained the concept of 

supply chain expertise to ensure a proper understanding of 

the context of the study. This contributed towards transparency, 

respect, and trust in the research process in line with better 

practices of ethics. 

4.5. Data Analysis 

The responses from the questionnaires were analyzed 

using SPSS version 27, which was used for data cleaning, 

where missing values were checked and treated, followed by 

descriptive statistics to summarize participant demographics. 

Reliability analysis was conducted to ensure the consistency 

of measurement scales, which resulted in a Cronbach's alpha 

above the acceptable threshold of 0.7. Subsequently, PLS- 

SEM was employed using Smart PLS 4 to examine the 

complex relationships among the variables defined in the 

theoretical model. The model included four latent variables 

with specific indicators. The analysis focused on path coefficients 

to determine significant relationships, employing criteria 

such as R2 values, composite reliability, and validity tests for 

comprehensive results. The findings from SPSS provided a 

foundational understanding of the data, while the PLS-SEM 

analysis offered deeper insights into the hypothesized 

relationships. The qualitative data from the semi-structured 

interviews were transcribed and thematically analyzed to 

identify recurring themes. This provided an in-depth 

understanding of the strategies and practices employed in  

the coffee industry to enhance supply chain resilience and 

complement the quantitative findings. 

5. Results 

5.1. Demographics Information 

Table 1.  Demographic Information 

Respondent’s characteristics Frequency Percentage 

Gender 

-Male 

- Female 

 

139 

177 

 

43.99% 

56.01% 

Position 

-Association 

-Coffee roaster 

-Coffee shop owner 

- Cooperative 

- Distributor 

- Farmer 

- Government 

-land owner 

-Processor 

 

24 

31 

45 

42 

83 

48 

4 

10 

29 

 

7.59% 

9.81% 

14.24% 

13.29% 

26.27% 

15.19% 

1.27% 

3.16% 

9.18% 

Years of experience   

-Less than 2 years 

-2 to less than 5 years 

-5 to less than 10 years 

-More than 10 years 

49 

84 

87 

96 

15.51% 

26.58% 

27.53% 

30.38% 

5.2. Results of Reliability and Validity 

Cronbach’s alpha (α) and composite reliability (CR) are used 

to test an item’s reliability. The values of these two measures 

should be greater than 0.70. Validity, on the other hand, is 

measured using convergence through items’ standardized 

loadings and discriminant validity by the average variance 

extracted (AVE). Standardized loadings should be higher 

than 0.70, and AVE values should be higher than 0.50 [28], 

[56], [16]. The results in Table 2 confirm that the criteria of 

reliability and validity are met. Both Cronbach’s alpha and 

composite reliability values were higher than 0.70, all factor 

loadings were greater than 0.70, and AVE values were greater 

than 0.611. In terms of collinearity statistics, as measured by 

a variance inflation factor (VIF), the results indicate that VIF 

values for supply chain flexibility, supply chain agility, 

supply chain performance, and supply chain resilience are 

above 0.80, confirming the reliability of each factor. 

5.3. Descriptive Statistics and Correlation 

The results in Table 3 show that the means of the variables 
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are around 4.00, indicating generally positive perceptions  

of flexibility, agility, supply chain resilience, and supply 

chain performance. The SD values are moderate, indicating a 

reasonable spread of responses, and significant positive 

correlations exist between supply chain flexibility, agility, 

and resilience, supporting the idea that enhancing these 

factors strengthens resilience and performance. Flexibility 

and Agility also correlate significantly with performance   

(r =0.59* and r = 0.62*), confirming their mediating influence. 

Using descriptive statistics, one can analyze central 

measures (mean) and dispersion levels (standard deviation) 

to obtain essential data distributions and understand survey 

participants' perceptions of research constructs. The survey 

results demonstrate positive perceptions from respondents 

regarding the construct's Flexibility, Agility, Resilience,  

and Performance because the mean values exceed 4.0 for 

each construct. The respondents view the performance 

within Rwanda's coffee industry as high since the mean  

score reaches 4.22. respondents expressed similar opinions 

about the constructs based on the results, which show    

SDs under 1.0. The consistent response patterns are vital 

because they show that participants share similar opinions 

regarding supply chain resilience, the agility of supply chain 

operations, and their overall performance. When assessing 

Rwanda's coffee industry supply chain environment,    

most respondents agreed it exists in a positive state, although 

they recognized the need to improve the agility and 

flexibility capabilities that support resilience. The matrix 

analysis demonstrates the exact strength of connections 

between constructs. A correlation value exists between -1 

and 1 The relationship between two variables shows a 

positive correlation when an increase in one variable results 

in simultaneous growth of the other variable. Closer to     

1 = strong positive relationship, Closer to 0 = weak or     

no relationship, Key Correlations in Study Resilience ↔ 

Performance (r = 0.70) Within this relationship, a positive 

increase in resilience leads to enhanced performance 

outcomes. 

The researched data provides evidence to validate your 

initial hypothesis that better performance emerges from 

resilient supply chain systems. Flexibility ↔ Resilience   

(r = 0.63) The research findings demonstrate that supply 

chain flexibility serves as a main catalyst for resilience,  

thus demonstrating how flexible networks maintain better 

resistance against disruptions. Agility ↔ Performance     

(r = 0.62) The data shows a moderate positive relationship 

between the variables. Overall, the results align with the 

theoretical expectation of reinforcing that higher supply 

chain resilience, flexibility, and agility contribute to 

improving supply chain performance. 

Table 2.  Results of reliability and validity 

Factors Items VIF 
Standardized 

loadings 

Cronbach’s 

alpha 

Composite 

reliability 
AVE 

Supply Chain 

flexibility 

SCF1 

SCF2 

SCF3 

SCF4 

SCF5 

1.140 

0.830 

0.904 

0.765 

0.790 

0.845 

0.873 0.800 0.697 

Supply chain 

agility 

SCA1 

SCA2 

SCA3 

SCA4 

1.082 

0.745 

0.805 

0.892 

0.861 

0.796 0.861 0.611 

Supply Chain 

Resilience 

SCR1 

SCR2 

SCR3 

SCR4 

1.130 

0.845 

0.865 

0.890 

0.87 

0.911 0.911 0.720 

Supply Chain 

Performance 

SCP1 

SCP2 

SCP3 

1.150 

0.932 

0.952 

0.910 

0.902 0.902 0.705 

Table 3.  Descriptive Statistics and Correlation 

Variable Mean SD Degree (N) 1 2 3 4 

Supply Chain 

Flexibility 
4.12 0.81 316 1.00 0.52* 0.65* 0.59* 

Supply Chain 

Agility 
4.08 0.79 316 0.52* 1.00 0.57* 0.62 

Supply chain 

Resilience 
4.18 0.83 316 0.65* 0.57* 1.00 0.70* 

Supply Chain 

Performance 
4.22 0.87 316 0.59* 0.62* 0.70* 1.00 
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Figure 2.  Research structural model 

 

5.4. Research Structural Model 

Figure 2 and Table 2 present the results of the PLSM-SEM 

analysis carried out on the research model. Convergent 

validity pertains to the consistency of measurements across 

different operationalizations. [57], [58]. According to Table 

3, the items that are predominantly above 0.7 and composite 

reliability (CR) have been determined to be 0.7 [58], [59]. 

We assessed the standard errors and T-values of the path 

coefficients using bootstrapping [58], [59], [60]. The average 

variance extracted (AVE) is greater than 0.6 with the 

acceptance threshold. [61], [58], [62].  

5.5. Fornell-Larcker Criteria 

Table 4 displays the inter-factor correlation matrix    

that was created to assess discriminant validity. [63], [59]. 

The [63], Criteria were utilized to gather strong evidence   

of appropriate discriminant validity to meet this criterion; 

The square root of the AVE is compared against all  

construct correlations. Specifically, the results indicate that 

discriminant validity is achieved. Using the Fornell-Larcker 

criteria. The independence of the dimensions is referred to as 

discriminant validity. 

Table 4.  Fornell-Larcker criteria 

Variables 1 2 3 4 

SC Flexibility 0.85 0.52* 0.65* 0.59* 

SC Agility 0.52* 0.782 0.57* 0.62* 

SC Resilience 0.65* 0.57* 0.848 0.70* 

SC Performance 0.59* 0.62* 0.70* 0.840 

5.6. Hypotheses Test Results 

The hypothesis test reveals supply chain performance 

exhibits a significant positive impact from supply chain 

resilience (H1: β = 0.70, p < 0.001) while supporting the 

previous table, indicating a strong relationship between these 

variables. The study investigated mediation effects regarding 

supply chain agility and flexibility, which demonstrated 

strong outcomes (H2a: β = 0.38, p = 0.002) and (H2b:      

β = 0.42, p = 0.001), respectively, for their mediating 

abilities regarding resilience and performance. Data analysis 

demonstrates that resilience performs stronger in boosting 

performance because both agility and flexibility work together 

to accomplish this result as predicted by the conceptual 

model. All studied relationships display statistical significance 

with their p-values below 0.05. The data points match the 

findings of the validity and reliability assessments conducted 

using the Fornell-Larcker criteria table and Standardized 

factor loadings. The hypothesis testing will evaluate how 

indirect performance modifications through agility and 

flexibility are made. The data outcomes assist in confirming 

or rejecting the proposed hypotheses. 

H1: Resilience → Performance, Path Coefficient (β = 0.70, 

p < 0.001) Strong direct effect. Statistical significance reaches 

a p-value less than 0.001, which helps us deny our initial 

hypothesis. Supply chain resilience has a substantial effect 

on performance levels within Rwanda's coffee industry. 

The study shows resilience leads to agility, which 

promotes performance during the mediating process (H2a) 

Indirect Effect (β = 0.38, p = 0.002). Performance is partially 

linked to the relationship between resilience, agility, and 
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performance. The evaluation of the p-value revealed both 

statistical significance and the vital importance of agility in 

strengthening this relationship. 

Resilience acts as an influential factor for performance 

through a medium pathway of flexibility (H2b). Indirect 

Effect (β = 0.42, p = 0.001). The mediating effect between 

resilience and performance gets boosted through the flexibility 

factor, which demonstrates both statistical significance and a 

strong indirect effect. Performance results from significant 

direct and indirect pathways, according to the path coefficient 

analysis. Resilience maintains its relationship with performance 

no matter how flexibility and agility are factored in, yet these 

measures increase the relationship strength. 

The findings demonstrate why organizations must establish 

resilient supply chains that combine agility and flexibility as 

performance-enhancing elements in Rwanda's coffee sector. 

In this table, all diagonal values exceed their respective 

correlation coefficients, indicating that each construct is 

statistically distinct. Supply chain resilience strongly correlates 

with performance (0.70), but its AVE squared root (0.848) 

remains higher, confirming validity. Similarly, flexibility 

and agility (0.52) and resilience and agility (moderate 

correlations.) 

Table 5.  Hypothesis test results 

Constructs 
Path 

Coefficient (β) 
p-value Decision 

SCR →SCP 0.70 < 0.001 Supported 

SCR → SCA → SCP 0.38 < 0.002 
Supported 

(mediation) 

SCR →SCF → SCP 0.42 < 0.001 
Supported 

(mediation) 

5.7. Summary of Mediation Effect  

To understand the mediating impact of constructs such as 

SCF and SCA in the model, the hypothesized relationship 

between H2a and H2b was tested, and the effect was 

calculated. Supply chain performance shows a strong 

independent contribution (β = 0.70) from supply chain 

resilience according to the mediation result Supply chain 

agility (β = 0.38) and supply chain flexibility (β = 0.42) 

co-mediate the relationship between supply chain resilience 

and performance outcome. Supply chain resilience functions 

independently to drive performance, yet other factors, such 

as agility and flexibility, enhance its impact, resulting in 

improved supply chain efficiency and adaptability.  

The direct effects of resilience remain meaningful, which 

allows researchers to identify the mediation as partial because 

resilience plays a vital part on its own, though increased 

flexibility and agility enhance its power. The study findings 

validate the results obtained from the correlation matrix, 

reliability and validity assessments, and hypothesis testing, 

which underline the vital role of agility and flexibility in 

enhancing supply chain resilience performance in the Rwandan 

coffee industry. 

Table 6.  Mediation effect 

Path 
Direct 

Effect 

Indirect 

Effect 

Mediation 

Type 

SC Resilience →SC Agility 

→ SC Performance 
0.52 0.38 

Partial 

Mediation 

SC Resilience → SC 

Flexibility → SC 

Performance 

0.50 0.42 
Partial 

Mediation 

5.8. Discussion and Conclusions  

The research investigated how supply chain resilience 

(SCR) affects supply chain performance (SCP) within 

Rwandan coffee. Sector alongside supply chain agility and 

flexibility as mediator variables. Organizations implementing 

stronger resilience strategies show better operational results 

according to the results (β = 0.70, p < 0.001). Research 

findings showed that performance rates increased because 

Resilience received additional enhancement from Both agility 

(β = 0.38, p = 0.002) and flexibility (β = 0.42, p = 0.001)   

As the mediating effect, the robustness of resilience as a 

performance. The concept of determinant remains constant 

in practice, while agility, together with flexibility, leads to 

superior performance results. Multiple studies [14], [64] 

validate that resilient supply chains function better during 

disruptions and perform more excellently. Flexible business 

strategies demonstrated (0.65*) positive alignment with 

supply chain resilience as well as (0.62*) equivalent levels of 

high performance in the surveyed organizations. The empirical 

findings of this research validate SCR’s positive influence  

on SCP while showing agility together with flexibility as 

intermediate factors that enhance market-based adaptability. 

Industrial firms operating in Rwanda’s coffee sector need to 

enhance their capacity to resist risk since climate-related events 

and worldwide supply chain instability happen more often.  

The research paper brings multiple new analytical elements 

to the supply chain resilience investigation, and the Rwandan 

coffee sector industry serves as a key contribution. 

1.  The study investigates the Rwandan coffee sector 

industry and serves as one of the first datasets for 

empirical analysis that demonstrates the relationship 

between resilience practices and agricultural economic 

performances.  

2.  Analysis of this research differs from this study to 

investigate resilience separately as it demonstrates  

the interdependence of agility and flexibility for better 

supply chain resilience and performance, thus building 

a stronger theoretical foundation of supply chain 

processes. 

3.  This research supplies a usable model that provides 

data-based guidance for firms and government agencies 

to invest in resilience together with flexibility and 

agility. The outlined framework serves supply chain 

management professionals who must work in unstable 

market environments. 

4.  The research amalgamates resilience, agility, and 
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flexibility into a unified model that enhances the 

existing supply chain literature and develops practical 

solutions to handle supply chain challenges in dynamic 

sectors. 

The research confirms that supply chain responsiveness 

enhances supply chain performance while proving that 

agility and flexibility function as critical mechanisms in 

achieving this result. Research outcomes offer developing 

economies implementing strategies to construct sustainable 

supply chains that adapt and perform well against escalating 

global and environmental uncertainties.  

5.9. Recommendations 

The research provides essential theoretical recommendations 

and practical insight and management application. The 

Rwandan government should begin by instituting teaching 

programs that will instruct both producers and logistic 

suppliers alongside local stakeholders about implementing 

agile delivery networks and flexible procurement methods. 

A combination of financial incentives, including subsidies, 

low-interest loans, and tax breaks, should be implemented to 

stimulate coffee producers and cooperatives toward adopting 

these resilience-building strategies. Climate-related policies 

need to become integrated with supply chain resilience strategies 

to ensure coffee producers have solutions for upcoming 

climate changes. The market and climate disruptions should 

be addressed by industry practitioners through agile logistics 

systems, flexible sourcing practices, and advanced demand 

forecasting, which can enable fast supply and demand 

adjustments while weakening dependency on single 

suppliers. Supply chain managers should build predictive 

analytics systems along with early-warning protocols and 

adopt IoT technologies and AI-based analytics with big data 

applications to monitor operations in real-time, which raises 

supply chain agility and operational flexibility. The supply 

chain requires collaboration between companies, which demands 

the implementation of supplier and distributor information- 

sharing practices to develop mutual resilience. The findings 

support the Dynamic Capabilities Theory [65]. Resilient 

capabilities allow companies to respond dynamically to 

disruptions, thereby proving why agility and flexibility boost 

performance outcomes. Organizations must develop dynamic 

capabilities that enable them to effectively handle market 

opportunities and challenges that appear before them. 

Policymakers, along with industry managers, should implement 

these recommendations to secure the lasting performance 

stability and adaptability of Rwanda's coffee industry against 

climate-related and market disturbances. 

6. Limitations and Future Research  

This research investigation contains several limitations, 

even though it generated notable contributions. The research 

analyzes the Rwandan coffee industry exclusively, which 

creates barriers to broader application to other fields across 

the nation. The framework needs future application to different 

agricultural supply chains to establish quotative proof of its 

general use potential. A cross-sectional study approach was 

used by the research, although this design restricts our 

understanding of enduring resilience patterns. Longitudinal 

research design would deliver time-sensitive information 

about resilience capability development patterns. Additional 

investigation of the resilience performance relationship through 

other partners and sustainability practices and technology 

adoption necessitates future research because this study 

concentrated on agility and flexibility as mediators. 

ACKNOWLEDGEMENTS 

I extend the most heartfelt thanks to my supervisor, Wan 

Li, because their essential help, motivation, and constant 

backing were fundamental to my research experience. I 

deeply appreciate the support given to me by My family, 

along with their boundless love and patience, and my friends, 

who consistently provided worthwhile Discussions that 

nourished me both intellectually and emotionally. Chongqing 

University of Posts and Telecommunications (CQUPT) 

receives my heartfelt gratitude for delivering academic 

resources and an educationally stimulating atmosphere that 

enabled this research to succeed. My gratitude extends to all 

individuals who have either directly or indirectly supported 

this research because their guidance led to this achievement, 

which could not exist without their contributions. 

 

REFERENCES  

[1] Pettit, T. J., F. J., & C. K. L. (2013). Pettit, T.J., F.J., & C.K.L. 
(2013). Ensuring supply chain resilience: development and 
implementation of an assessment tool. Journal of Business 
Logistics, 34(1), 46-76. 

[2] Tukamuhabwa, B. R., M. S. and J. Busby. (2015). 
Tukamuhabwa, B. R., M. Stevenson, and J. Busby. (2015). 
“Supply Chain Resilience: Definition, Review, and Theoretical 
Foundations for Further Study.” International Journal of 
Production Research, 53(18), 5592–5623. 

[3] A. Norrman and U. Jansson, 2004. Ericsson’s proactive 
supply chain risk management approach after a serious 
sub-supplier accident, International Journal of Physical 
Distribution and Logistics Management 34(5): 434-456. 

[4] Bunn, C., L. P., R. O. O., & K. D. (2015). Bunn, C., Läderach, 
P., Rivera, O. O., & Kirschke, D. (2015). “A bitter cup: 
climate change profile of global production of Arabica and 
Robusta coffee.” Climatic Change. 

[5] Gunasekaran, A., P. C., & T. E. (2001). Gunasekaran, A., 
Patel, C., & Tirtiroglu, E. (2001). “Performance measures 
and metrics in a supply chain environment.” International 
Journal of Operations & Production Management. 

[6] Scholten, K., & S. S. (2015). The role of collaboration in 
supply chain resilience. Supply Chain Management: An 
International Journal, 20(4), 471-484. 

[7] Soni et al., 2014. Soni, U., Jain, V., Kumar, S., 2014. Measuring 



10 Honorine U.:  A Study on Supply Chain Resilience and Its Impact 

on Supply Chain Performance in the Coffee Industry of Rwanda 

 

supply chain resilience using a deterministic modeling 
approach. Comput. Ind. Eng. 74, 11-25. Spiegler, V.L.M., 
Naim, M.M., Wikner, J., 2012. A control engineering approach 
to the assessment of supply chain resilience. Int. J. Prod. Res. 
50 (21), 6162-R., 6187. 

[8] Brusset, X., and C. Teller. 2017. S. chain capabilities, risks, 
and resilience. I. J. of P. E. 184: 59–68. (n.d.). Brusset, Xavier, 
and Christoph Teller. 2017. Supply chain capabilities, risks, 
and resilience. International Journal of Production Economics 
184: 59–68. Brusset, Xavier, and Christoph Teller. 2017. 

[9] Jüttner, U. and M. S. (2011). Jüttner, U. and Maklan, S. (2011). 
Supply chain resilience in the global financial crisis: an empirical 
study. Supply Chain Management: An International Journal, 
16(4), pp. 246-259. 

[10] World Factbook 2008. The World Factbook 2008. Washington, 
D.C.: Central Intelligence Agency. https://www.cia.gov/the- 
world-factbook/about/archives/.   

[11] NAEB. (2017-2018). (n.d.). NAEB. (2017-2018). Annual 
Report. NAEB. Available at: https://naeb.gov.rw/fileadmin 
/Reports-Annual/Annual%20report%202017-2018.pdf. 

[12] Pettit, T. J., F. J., and C. K. L. (2010). Pettit, T.J., Fiksel, J., 
and Croxton, K.L. (2010). Ensuring supply chain resilience: 
development and implementation of an assessment tool. 
Journal of Business Logistics, 31(1), pp. 1-23. 

[13] Smith, J., & J. A. (2022). “Exploring Strategies and Practices 
for Enhancing Supply Chain Resilience: A Gap Analysis in 
the Rwanda Coffee Industry.” Journal of Coffee Supply 
Chain Management, 8(2), 45-60. 

[14] Wieland, A. and W. C. M. (2013). Wieland, A. and Wallenburg, 
C.M. (2013). The Influence of Environmental Management 
on Firm Performance: Development of a Conceptual Framework 
and Empirical Evidence. Journal of Cleaner Production, 45, 
pp. 100-114. 

[15] Christopher, M. and P. H. (2004). (n.d.). Christopher, M., 
and Peck, H. (2004). Building the resilient supply chain.  
The International Journal of Logistics Management, 15(2), 
pp. 1-14. 

[16] Mandal, S., S. R., K. V. R., B. S. , & D. S. G. (2016). 
Achieving supply chain resilience: The contribution of 
logistics and supply chain capabilities. International Journal 
of Disaster Resilience in the Built Environment, 7(5), 
544-562. 

[17] Hobbs, J. E. (2021), Hobbs, J. E. (2021), “Food supply  
chain resilience and the COVID-19 pandemic: what have  
we learned?" Canadian Journal of Agricultural Economics/ 
Revue Canadienne D’agroeconomie, Vol. 69 No. 2, pp. 
189-196, doi: 10.1111/cjag.12279. 

[18] Braunscheidel, M. J., and S. N. C. Braunscheidel, M.J., and 
Suresh, N.C. (2009), “The organizational antecedents of a 
firm’s supply chain agility for risk mitigation and response," 
Journal of Operations Management, Vol. 27 No. 2, pp. 
119-140. 

[19] Dubey, R., A. N., G. A., B. C., P. T. and C. S. J. (2018). Dubey, 
R., Altay, N., Gunasekaran, A., Blome, C., Papadopoulos, T. 
and Childe, S.J. (2018). Supply chain agility, adaptability, 
and alignment: empirical evidence from the Indian auto 
components industry. International Journal of Operations & 
Production Management, 38(1), pp. 129-148. 

[20] Charles, A., L. M., & V. W. L. (2010). Charles, A., Lauras, 
M., & Van Wassenhove, L. (2010). A model to define and 
assess the agility of supply chains: building on humanitarian 
experience. International Journal of Physical Distribution & 
Logistics Management. International Journal of Physical 
Distribution and Logistics Management, 40 (8-9), 722-741. 

[21] Dhaigude, A., & K. R. (2017). Dhaigude, A., & Kapoor, R. 
(2017). The mediation role of supply chain agility on supply 
chain orientation-supply chain performance link. Journal of 
Decision Systems, 26(3), 275-293. 

[22] Hyun, Y., K. T. and H. R. (2020). Hyun, Y., Kamioka, T. 
and Hosoya, R. (2020), “Improving agility using big data 
analytics: the role of democratization culture," Pacific Asia 
Journal of the Association for Information Systems, Vol. 12 
No. 2, pp. 2-62, doi: 10.17705/1thci.12202. 

[23] Shashi, C., P., C. R., and E. M. (2020). Shashi, C., P., 
Cerchione, R., and Ertz, M. (2020), “Managing supply chain 
resilience to pursue business and environmental strategies," 
Business Strategy and the Environment, Vol. 29 No. 3, pp. 
1215-1246, doi: 10.1002/bse.2428. 

[24] Kozlenkova, I. V., S. S. A. and P. R. W. (2014). Kozlenkova, 
I.V., Samaha, S.A. and Palmatier, R.W. (2014), “Resource-based 
theory in marketing”, Journal of the Academy of Marketing 
Science, Vol. 42 No. 1, pp. 1-21,  
doi: 10.1007/s11747-013-0336-7. 

[25] Chowdhury, M. M. H. and Q. M. (2017). Chowdhury, 
M.M.H., and Quaddus, M. (2017), “Supply chain resilience: 
conceptualization and scale development using dynamic 
capability theory," International Journal of Production Economics, 
Vol. 188, pp. 185-204, doi: 10.1016/j.ijpe.2017.03.020. 

[26] Oztemel, E. and G. S. (2020). Oztemel, E., and Gursev, S. 
(2020), “Literature review of I4.0 and related technologies," 
Journal of Intelligent Manufacturing, Vol. 31 No. 1, pp. 127-182, 
doi: 10.1007/s10845-018-1433-8. 

[27] Reddy, J. M., R. N., & K. L. (2019). (n.d.). Reddy, J. M., Rao, 
N., & Krishnanand, L. (2019). A review of supply chain 
performance measurement systems. Procedia Manufacturing, 
30, 40-47. 

[28] Ul-Hameed, W., M. H., S. H., A. A., & A. S. (2019). 
Ul-Hameed, W., Mohammad, H., Shahar, H., Aljumah, A., 
& Azizan, S. (2019). The effect of integration between audit 
and leadership on supply chain performance: Evidence from 
UK-based supply chain companies. Uncertain Supply Chain 
Management, 7(2), 311-328. 

[29] Ali, E., L. J. M. R., and A. Siraj. (2023). (n.d.). Ali, E.,   
Liu Jianhua, Mohsin Rasheed, and Ahsan Siraj. (2023). 
Measuring the impact of integration practices on firms’ 
supply chain performance: role of organizational antecedents 
in this relationship. Arab Gulf Journal of Scientific Research, 
41, pp. 293–314. 

[30] Novak, D. C., Z. W., and K. J. Dooley. 2021. Novak, David 
C., Zhaohui Wu, and Kevin J. Dooley. 2021. Whose 
resilience matters? Addressing issues of scale in supply chain 
resilience. Journal of Business Logistics 42: 323–35. 

[31] Sturm, S. N. O. H., and E. Hartmann. 2023. Sturm, Sebastian, 
Nils Ole Hohenstein, and Evi Hartmann. 2023. Linking 
entrepreneurial orientation and supply chain resilience to 
strengthen business performance: An empirical analysis. 
International Journal of Operations and Production Management 



 Journal of Logistics Management 2025, 13(1): 1-12 11 

 

 

43: 1357–86. 

[32] Dubey, R. A. G. S. J. C. T. P. Z. L., and D. Roubaud. 2017. 
Dubey, Rameshwar, Angappa Gunasekaran, Stephen J. Childe, 
Thanos Papadopoulos, Zongwei Luo, and David Roubaud. 
2017. Upstream supply chain visibility and complexity  
effect on focal company’s sustainable performance: Indian 
manufacturers’ perspective. Annals of Operations Research 
290: 343–67. 

[33] Alkhatib, S. F. and R. A. Momani. 2023. Alkhatib, Saleh 
Fahed, and Rahma Asem Momani. 2023. Supply Chain 
Resilience and Operational Performance: The Role of Digital 
Technologies in Jordanian Manufacturing Firms. Administrative 
Sciences 13: 40. 

[34] Facett, S. E., M. M. W., F. A. M., W. G. S., & M. G. M. (2015). 
Facett, S. E., McCarter, M. W., Fawcett, A. M., Webb, G. S., 
& Magnan, G. M. (2015). Why supply chain collaboration fails: 
The socio-structural view of resistance to relational strategies. 
Supply Chain Management, 20(6), 648-663.  
doi: 10.1108/SCM-08-2015-0331. 

[35] Hosseini, S., J. H., & F. M. (2019). Hosseini, S., Jafari, H., & 
Fadaee, M. (2019). A dynamic model for sustainable supply 
chain management of environmental uncertainty. Journal of 
Production, 226, 376-389. 

[36] Adobor, H., & M. R. S. (2018). Adobor, H., & McMullen,   
R. S. (2018). Supply chain resilience: a dynamic and 
multidimensional approach. The International Journal of 
Logistics Management, 29(4), 1451-1471. 

[37] Al-Alwan, M., A.-N. S., A.-S. H., K. F., A. F. , & A.-H. S. 
(2022a). Al-Alwan, M., Al-Nawafah, S., Al-Shorman, H., 
Khrisat, F., Alathamneh, F., & Al-Hawary, S. (2022a).    
The effect of big data on decision quality: Evidence from 
telecommunication industry. International Journal of Data 
and Network Science, 6(3), 693-702. 

[38] Bevilacqua, M., C. F. E., M. G., and M. G. (2020). 
Bevilacqua, M., Ciarapica, F. E., Marcucci, G., and Mazzuto, 
G. (2020). Fuzzy cognitive maps approach for analyzing  
the domino effect of factors affecting supply chain resilience: 
A fashion industry case study. International Journal of 
Production Research, 58(20), 6370-6398. 

[39] Saglam, Y. C., Ç . S. Y., & S. B. (2020). Saglam, Y. C., Ç ankaya, 
S. Y., & Sezen, B. (2020). Proactive risk mitigation strategies 
and supply chain risk management performance: an empirical 
analysis for manufacturing firms in Turkey. Journal of 
Manufacturing Technology Management, 32(6), 1124-1244. 

[40] Johnson, N., E. D., D. P., 2013. Johnson, N., Elliott, D., Drake, 
P., 2013. Exploring the role of social capital in facilitating 
supply chain resilience. Supply Chain Management. Int. J. 
18 (3), 324-336. 

[41] Shang, K. C., M. P. B., 2005. Shang, K.C., Marlow, P.B., 
2005. Logistics capability and performance in Taiwan’s major 
manufacturing firms. Transp. Res. Part E Logist. Transp. Rev. 
41 (3), 217-234. 

[42] Wagner, S. M., B. C., 2008. Wagner, S.M., Bode, C., 2008. 
An empirical examination of supply chain performance along 
several dimensions of risk. J. Bus. Logist. 29 (1), 307-325. 

[43] Wieland, A. and W. C. M. (2013). Wieland, A. and Wallenburg, 
C.M. (2013). The Influence of Environmental Management 
on Firm Performance: Development of a Conceptual Framework 
and Empirical Evidence. Journal of Cleaner Production, 45, 

pp. 100-114. 

[44] Allen, I. E., S. C. A., 2007. Allen, I.E., Seaman, C.A., 2007. 
Likert scales and data analyses. Qual. Prog. 40 (7), 64-65. 

[45] Swafford, P. M., G. S., and M. N. (2008). Swafford, P.M., 
Ghosh, S., and Murthy, N. (2008), “Achieving supply chain 
agility through IT integration and flexibility," International 
Journal of Production Economics, Vol. 116 No. 2, pp. 
288-297. 

[46] Srinivasan, R. and S. M. (2018). Srinivasan, R. and Swink,  
M. (2018), “An investigation of visibility and flexibility as 
complements to supply chain analytics: an organizational 
information processing theory perspective”, Production and 
Operations Management, Vol. 27 No. 10, pp. 1849-1867 

[47] Dubey, R., G. A., C. S. J., F. W. S., R. D. and F. C. (2019b). 
Dubey, R., Gunasekaran, A., Childe, S.J., Fosso Wamba, S., 
Roubaud, D., and Foropon, C. (2019b), “Empirical investigation 
of data analytics capability and organizational flexibility as 
complements to supply chain resilience”, International 
Journal of Production Research, Vol. 59 No. 1, pp. 1-19. 

[48] Dove, R. (1995). Measuring agility: the toll of turmoil. 
Production Magazine, 107(1), pp. 12-14. 

[49] Dove, R. (2001). Response Ability: The Language, Structure, 
and Culture of the Agile Enterprise. Wiley, New York, NY, 
57(1), pp. 17-24. 

[50] Mubarik, M. S. M. N. N. M. S. M. M. S. K.-S. S. A. K. S. I. Z., 
and S. H. A. Kazmi. 2021. Mubarik, Muhammad Shujaat 
Mobashar, Navaz Naghavi, Muhammad Shujaat Mobashar 
Mubarik, Simonov Kusi-Sarpong, Sharfuddin Ahmed Khan, 
Syed Imran Zaman, and Syed Hasnain Alam Kazmi. 2021. 
Resilience and cleaner production in industry 4.0: Role of 
supply chain mapping and visibility. Journal of Cleaner 
Production 292: 126058. 

[51] Qader, G. M. J. Q. A., and M. S. Mubarik. 2022. Qader, 
Ghulam, Muhammad Junaid, Qamar Abbas, and Muhammad 
Shujaat Mubarik. 2022. Industry 4.0 enables supply chain 
resilience and supply chain performance. Technological 
Forecasting and Social Change 185: 122026. 

[52] DO, Manh Hoang, Yung Fu Huang, and Thi Nga Do.2020. 
The effect of total quality management-enabling factors on 
corporate social responsibility and business performance: 
evidence from Vietnamese coffee firms. Benchmarking 28: 
1296-318. 

[53] Tachizawa, E. M., and W. C. Y., 2015. Tachizawa, E.M., and 
Wong, C.Y., 2015. The performance of green supply chain 
management governance mechanisms: A supply network  
and complexity perspective. Journal of Supply Chain 
Management, 51(3), pp. 18-32. 

[54] Beamon, B. M. (1999). Beamon, B.M. (1999). Measuring 
supply chain performance. International Journal of Operations 
& Production Management, 19(3), pp. 275-292. 

[55] Dubey, R., G. A., and C. S. J. (2019a). Dubey, R., Gunasekaran, 
A., and Childe, S.J. (2019a), “Big data analytics capability in 
supply chain agility," Management Decision, Vol. 57 No. 8, 
pp. 2092-2112. 

[56] Tariq, E., A. M., A. I., & A.-H. S. (2022). Tariq, E., Alshurideh, 
M., Akour, I., & Al-Hawary, S. (2022). The effect of digital 
marketing capabilities on organizational ambidexterity in the 
information technology sector. International Journal of Data 



12 Honorine U.:  A Study on Supply Chain Resilience and Its Impact 

on Supply Chain Performance in the Coffee Industry of Rwanda 

 

and Network Science, 6(2), 401-408. 

[57] Campbell, D. T., and F. D. W. (1959). C. and discriminant 
validation by the multitrait-multimethod matrix. P. B. 56(2), 
pp. 81-105. (n.d.). Campbell, D.T., and Fiske, D.W. (1959). 
Convergent and discriminant validation by the multitrait- 
multimethod matrix. Psychological Bulletin, 56(2), pp. 81-105. 

[58] Hair, J. F., R. J. J., S. M., and R. C. M. (2019). Hair, J.F., 
Risher, J.J., Sarstedt, M., and Ringle, C.M. (2019). When to 
use and how to report the results of PLS-SEM. European 
Business Review, 31(1), pp. 2-24. 

[59] Sarstedt, M. C. M.R., and J. F. Hair. 2021. Sarstedt, Marko, 
Christian M. Ringle, and Joseph F. Hair. 2021. Partial least 
squares structural equation modeling. K.K. in Handbook of 
Market Research. Cham: Springer International Publishing, 
pp. 587–632. 

[60] Khan, G. F., S. M., S. W. L., H. J. F., R. C. M. and F. M. P. (2019). 
Khan, G.F., Sarstedt, M., Shiau, W.L., Hair, J.F., Ringle, C.M. 
and Fritze, M.P. (2019). Methodological research on partial 
least squares structural equation modeling (PLS-SEM): An 
analysis based on social network approaches. Internet Research, 
29, pp. 407-429. 

[61] Do, M. H. Y. F. H., and T. N. Do. 2020. Do, Manh Hoang, 
Yung Fu Huang, and Thi Nga Do. 2020. The effect of total 
quality management-enabling factors on corporate social 
responsibility and business performance: Evidence from 
Vietnamese coffee firms. Benchmarking 28: 1296–318. 

[62] Phan, V. D. V., H. Y. F., H. T. T., and D. M. H. (2023). Phan, 
V.D.V., Huang, Y.F., Hoang, T.T., and Do, M.H. (2023). 
Evaluating barriers to supply chain resilience in Vietnamese 
SMEs: The fuzzy VIKOR approach. Systems, 11(3), 121. 

[63] Fornell, C. and L. D. F. (1981). (n.d.). Fornell, C., and Larcker, 
D.F. (1981). Structural equation models with unobservable 
variables and measurement error: algebra and statistics. 
Journal of Marketing Research, 18(3), pp. 382-388. 

[64] Ponomarov, S.Y., & H.M.C. (2009). Understanding the 
concept of supply chain resilience. The International Journal 
of Logistics Management, 20(1), 124-143. 

[65] Teece, D. J., P. G. and S. A., 1997. Teece, D.J., Pisano,   
G., and Shuen, A., 1997. Dynamic capabilities and strategic 
management. Strategic Management Journal, 18(7), pp. 
509-533.  

 

 
Copyright ©  2025 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

 


