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Objective: This study aimed to examine the relationship between supply chain 

integration and organizational productivity and to determine the mediating role of 

supply chain agility among small and medium-sized food enterprises in the 

industrial estates of Kerman. 

Methods and Materials: This applied, descriptive-correlational study was 

conducted among employees of small and medium-sized food enterprises located 

in the industrial estates of Kerman, Iran. The statistical population consisted of 500 

employees, from whom 217 participants were selected using proportionate 

stratified random sampling based on Cochran’s formula. Data were collected using 

three standardized instruments: a 30-item supply chain integration questionnaire 

assessing supplier, customer, and internal integration; a 10-item supply chain 

agility questionnaire assessing market sensing and responsiveness; and a 42-item 

organizational productivity questionnaire covering organizational culture, 

environmental conditions, motivation, empowerment, and leadership style. 

Internal consistency was evaluated using Cronbach’s alpha, while convergent and 

discriminant validity were assessed through composite reliability, average 

variance extracted, and the Fornell–Larcker criterion. Data were analyzed using 

SPSS 19 and SmartPLS 2. Partial least squares structural equation modeling was 

employed to evaluate the measurement and structural models, with statistical 

significance set at p < .05. 

Findings: The measurement model demonstrated high internal consistency, with 

Cronbach’s alpha coefficients of .957 for organizational productivity, .941 for 

supply chain integration, and .933 for supply chain agility, and composite 

reliability values of .955, .946, and .938, respectively. AVE values ranged from 

.438 to .467, and the Fornell–Larcker criterion supported discriminant validity. All 
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1 Introduction 

n increasingly volatile and competitive markets, the 

performance of organizations depends not only on the 

efficiency of their internal operations but also on the extent 

to which they can coordinate activities across the broader 

supply chain. Contemporary firms operate within 

interconnected networks of suppliers, manufacturers, 

distributors, customers, and service providers, and 

disruptions or inefficiencies at one point in this network can 

rapidly affect the performance of the entire system. This 

issue is particularly critical for small and medium-sized 

enterprises (SMEs), which often operate with more limited 

financial resources, technological capacities, bargaining 

power, and managerial slack than large corporations. For 

SMEs, therefore, the ability to integrate supply chain 

activities, respond quickly to environmental changes, and 

convert interorganizational coordination into higher 

productivity has become a strategic requirement rather than 

an optional managerial capability. Recent studies 

increasingly emphasize that supply chain integration and 

agility can jointly strengthen organizational responsiveness, 

resilience, and performance, particularly when firms are 

exposed to uncertainty and disruption (Rahman et al., 2026). 

At the same time, productivity remains a central concern 

because the survival and growth of SMEs depend on their 

ability to transform scarce organizational resources into 

valuable outputs efficiently. Research on supply chain 

configuration and total factor productivity has further 

demonstrated that the structure and coordination of supply 

chain relationships can meaningfully influence productivity 

outcomes at the firm and industry levels (Lin & Zhu, 2025). 

These considerations make the interaction among supply 

chain integration, supply chain agility, and organizational 

productivity an important area of investigation. 

Supply chain integration refers to the strategic and 

operational coordination of organizational processes within 

the firm and between the firm and its external supply chain 

partners. It generally encompasses internal integration, 

supplier integration, and customer integration. Internal 

integration concerns coordination among departments, 

functions, and organizational units, whereas external 

integration involves the sharing of information, resources, 

plans, and decisions with suppliers and customers. Effective 

integration reduces fragmentation, improves information 

visibility, facilitates synchronized decision-making, and 

enables organizations to align procurement, production, 

logistics, and customer-service activities. In an integrated 

supply chain, organizational boundaries become less 

restrictive because firms coordinate their processes around 

common goals, shared information, and mutual 

responsiveness. Such integration is especially important 

under conditions of market uncertainty, where delays in 

information or poor coordination among supply chain 

members can amplify operational disturbances. Recent 

evidence suggests that integration plays an important role in 

strengthening the ability of organizations to maintain 

performance during supply chain disruptions, particularly 

when it is combined with ambidexterity and agility (Rahman 

et al., 2026). In addition, the increasing adoption of digitally 

enabled supply chains has made integration more important 

because the benefits of advanced technologies depend on the 

effective coordination of organizational processes, 

information flows, and decision structures across supply 

chain partners (Alamsjah & Yunus, 2022). 

One of the main expected outcomes of supply chain 

integration is improved organizational productivity. 

Productivity generally refers to the efficiency with which an 

organization converts human, financial, technological, 

informational, and material inputs into desirable outputs. 

Although productivity has traditionally been associated with 

operational efficiency, contemporary organizational 

research treats it as a multidimensional phenomenon 

influenced by organizational culture, leadership, employee 

relevant structural relationships were statistically significant at the 95% confidence 

level. The model explained 38.7% of the variance in supply chain agility (R² = 

.387). Effect sizes were moderate (f² = .156 and .295), predictive relevance was 

positive (Q² = .113), and the overall GOF index was .411. The structural results 

supported meaningful relationships among supply chain integration, supply chain 

agility, and organizational productivity, consistent with the proposed mediating 

role of supply chain agility. 

Conclusion: The findings indicate that stronger supply chain integration is 

associated with greater organizational productivity and that supply chain agility 

serves as an important mechanism through which integrated supply chain practices 

can be translated into improved organizational outcomes in food-sector SMEs. 
Keywords: Supply Chain Integration, Supply Chain Agility, Organizational Productivity, 

Small and Medium-Sized Enterprises, Food Industry 
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empowerment, motivation, environmental conditions, 

technological capability, and process coordination. In SMEs, 

productivity improvements are particularly important 

because even relatively small inefficiencies in procurement, 

production planning, inventory management, or distribution 

can create substantial financial consequences. Supply chain 

integration may contribute to productivity by reducing 

duplication of activities, minimizing information 

asymmetry, shortening lead times, improving resource 

utilization, coordinating production with market demand, 

and reducing operational uncertainty. Research focusing on 

supply chain practices in small enterprises has indicated that 

sustainable supply chain capabilities can improve 

productivity when firms develop dynamic capabilities that 

allow them to adapt resources and routines to changing 

environmental conditions (Ghaedi & Zeraati Foukaliei, 

2025). Similarly, evidence from other sectors indicates that 

automation, digital technologies, and supply chain 

optimization can improve productivity by increasing 

information processing speed, reducing manual 

inefficiencies, and supporting more precise operational 

decisions (Onukwulu, 2025). Therefore, integration may be 

viewed as one of the organizational mechanisms through 

which supply chain resources are converted into improved 

productivity. 

However, integration alone may not be sufficient to 

guarantee higher organizational productivity. An 

organization may have extensive information exchange and 

coordination with suppliers and customers but still lack the 

capacity to react quickly when market conditions change. 

This distinction directs attention to supply chain agility, 

which refers to the ability of the supply chain to sense, 

interpret, and respond rapidly and effectively to changes in 

customer requirements, market demand, competitive 

pressures, supply disruptions, and other environmental 

uncertainties. Agility reflects speed, flexibility, 

responsiveness, and adaptability and is therefore especially 

important in markets characterized by short product life 

cycles, fluctuating demand, and uncertain supply conditions. 

Several studies have emphasized that agility is a 

multidimensional capability that requires coordinated 

decision-making and the ability to reconfigure supply chain 

activities in response to emerging circumstances (Patel et al., 

2017; Rehman et al., 2020). Sustainable supply chain agility 

has also been conceptualized as a capability through which 

organizations simultaneously pursue responsiveness, 

operational continuity, and sustainability objectives (Al-

Zabidi et al., 2021). These characteristics suggest that agility 

can function as a critical mechanism linking supply chain 

structures and organizational outcomes. 

The importance of supply chain agility has been 

demonstrated in various organizational and industrial 

contexts. Research in Saudi Arabia has reported a 

meaningful relationship between supply chain agility and 

organizational performance, suggesting that organizations 

capable of adjusting rapidly to changes in their supply 

networks are better positioned to achieve favorable 

performance outcomes (Alkrait & Almaktoom, 2021). 

Similarly, evidence from Iranian manufacturing firms has 

indicated that organizational capabilities such as information 

technology flexibility and organizational learning can 

improve performance through the mediating contribution of 

supply chain agility (Bavarsad et al., 2019). Other Iranian 

studies have also shown that supply chain agility is 

associated with organizational performance and may interact 

with broader organizational agility strategies in determining 

firm-level outcomes (Hosseini Balaei, 2015). Furthermore, 

green supply chain and sustainability-oriented practices 

have been linked with organizational agility and competitive 

advantage, implying that supply chain responsiveness can 

transmit the effects of strategic supply chain practices into 

broader organizational benefits (Azad, 2020; Safdari & 

Rostamzadeh, 2018). These findings reinforce the argument 

that agility should not be viewed merely as an operational 

response variable but rather as a strategic capability through 

which organizational resources and supply chain 

arrangements influence performance and productivity. 

The development of supply chain agility is itself 

dependent on a variety of organizational and 

interorganizational antecedents. Information availability, 

supplier relationships, customer orientation, organizational 

learning, technological competence, strategic flexibility, 

culture, and leadership can all influence how rapidly an 

organization detects and responds to environmental change. 

In SMEs, organizational culture and information technology 

competence have been identified as particularly important 

determinants of supply chain agility because smaller firms 

often depend on rapid communication and flexible 

coordination rather than formalized bureaucratic systems 

(Malekifar et al., 2014). Market orientation and 

organizational innovativeness have also been shown to 

strengthen supply chain agility by helping firms recognize 

market signals and translate those signals into operational 

changes (Yoon et al., 2014). More recent research has 

emphasized the role of transformational leadership and 

organizational ambidexterity in fostering supply chain 
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agility, particularly in industries facing technological change 

and competitive uncertainty (Azizi et al., 2025). Strategic 

agility and sustainable manufacturing research similarly 

suggests that organizations require flexible decision 

structures and adaptive capabilities if they are to maintain 

responsiveness under dynamic market conditions (Vishlaghi 

et al., 2021). Collectively, these studies indicate that agility 

emerges from the interaction of organizational resources, 

information processing, learning, and integration 

mechanisms. 

From an organizational information-processing 

perspective, supply chain integration can be expected to 

increase agility because integration improves the 

availability, timeliness, and accuracy of information across 

organizational boundaries. When suppliers and customers 

share information with the focal firm, managers can identify 

disruptions, demand changes, and emerging market 

requirements more rapidly. Internal integration further 

enables different departments to coordinate responses and 

allocate resources without excessive delay. This relationship 

is consistent with research demonstrating that agility 

depends on both relational capabilities and information-

processing capacity in complex supply chain environments 

(Dubey et al., 2020). Supply chain agility is also influenced 

by broader organizational capabilities and competitive 

conditions. Research has identified several organizational 

factors that enhance supply chain agility and, subsequently, 

competitive capability, including technology, collaboration, 

strategic orientation, and organizational responsiveness 

(Aldhaheri & Ahmad, 2023). Thus, supply chain integration 

may provide the structural and informational foundation for 

agility, while agility translates that foundation into timely 

organizational responses. 

The mediating role of supply chain agility is especially 

relevant when examining the relationship between 

integration and productivity. Integration can improve 

information flow and coordination, but productivity gains 

are more likely when such integration results in faster and 

more effective operational decisions. In this sense, supply 

chain agility can act as an intermediate organizational 

capability through which integration is converted into 

improved productivity. A firm with integrated suppliers, 

customers, and internal departments may recognize market 

changes earlier, but the benefits of that recognition depend 

on whether the firm can modify sourcing, production, 

inventory, logistics, or customer-service activities quickly 

enough to exploit the available information. Studies 

examining the relationship between strategic flexibility and 

market performance suggest that supply chain agility can 

strengthen the translation of organizational flexibility into 

performance outcomes (Ajike et al., 2024). Related research 

on sustainable manufacturing and dynamic supply chain 

capabilities also indicates that adaptive capabilities can 

explain how supply chain practices contribute to 

productivity improvements in smaller enterprises (Ghaedi & 

Zeraati Foukaliei, 2025). The implication is that integration 

may influence productivity both directly, through improved 

coordination and resource utilization, and indirectly, by 

developing the agility needed to respond effectively to 

environmental and operational changes. 

The importance of this mechanism becomes more 

pronounced in the food industry. Food manufacturing and 

distribution are characterized by several conditions that 

intensify the need for both integration and agility, including 

perishability of inputs and products, variability in raw-

material supply, seasonal fluctuations, food safety 

requirements, changing consumer preferences, quality-

control pressures, transportation sensitivity, and relatively 

short delivery windows. Small and medium-sized food 

enterprises are particularly vulnerable to these challenges 

because they often have limited inventory buffers, less 

negotiating power with suppliers, restricted access to 

advanced logistics infrastructure, and fewer financial 

resources for absorbing disruptions. Consequently, supplier 

coordination, customer information, and internal process 

integration may be especially important for maintaining 

stable production and efficient resource use. At the same 

time, the ability to respond rapidly to changes in demand, 

ingredient availability, transportation conditions, or 

customer expectations can determine whether integrated 

supply chain arrangements actually result in productivity 

gains. Evidence from manufacturing organizations has 

shown that systematic evaluation of agility can help identify 

weaknesses in supply chain responsiveness and provide a 

basis for performance improvement (Patel et al., 2017). 

Similarly, sustainability-oriented assessments of agility 

emphasize that responsive supply chains must combine 

operational efficiency with adaptability if they are to remain 

viable under changing conditions (Al-Zabidi et al., 2021; 

Rehman et al., 2020). 

Another factor increasing the importance of supply chain 

agility is the accelerating digital transformation of 

operations and supply networks. Digital technologies can 

facilitate real-time information sharing, demand forecasting, 

coordination, automation, and data-driven decision-making, 

but their contribution depends on organizational readiness 
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and the ability to use information rapidly. Research on 

Supply Chain 4.0 suggests that agility, ambidexterity, and 

organizational culture are important for converting digital 

transformation into improved organizational outcomes 

(Alamsjah & Yunus, 2022). Likewise, advances in 

automation and artificial intelligence are increasingly being 

associated with supply chain productivity because they 

support predictive decision-making, resource optimization, 

and faster operational adjustments (Onukwulu, 2025). 

Nevertheless, SMEs may encounter difficulties in adopting 

these technologies because of resource constraints and 

limited technical expertise. Under these circumstances, 

organizational and relational capabilities such as integration 

and agility may become even more important, as they allow 

firms to improve coordination and responsiveness without 

relying exclusively on large-scale technological investment. 

The evidence that IT competence contributes to agility in 

SMEs further supports this argument (Malekifar et al., 

2014). 

The theoretical and empirical literature therefore suggests 

a connected chain of relationships among supply chain 

integration, supply chain agility, and organizational 

productivity. Integration enhances information sharing, 

synchronization, and collaboration; agility enables firms to 

transform this coordinated information and relational 

capability into rapid responses; and productivity reflects the 

efficiency with which these capabilities are ultimately 

translated into organizational outputs. Yet existing studies 

have often examined these relationships separately, focusing 

on agility and organizational performance, sustainability and 

agility, strategic flexibility and market performance, or 

technological and organizational antecedents of agility. For 

example, research has examined agility as a mechanism 

linking information technology and learning with 

organizational performance (Bavarsad et al., 2019), the role 

of agility in improving competitive capability (Aldhaheri & 

Ahmad, 2023), the relationship between agility and 

performance (Alkrait & Almaktoom, 2021), and the 

contribution of integration and agility under conditions of 

disruption (Rahman et al., 2026). However, fewer studies 

have simultaneously examined supply chain integration as 

the predictor, organizational productivity as the outcome, 

and supply chain agility as the mediating mechanism, 

especially in the context of food-sector SMEs in Iranian 

industrial estates. This gap is important because the 

characteristics of SMEs and the food industry may produce 

relationships that differ from those observed in large 

manufacturing corporations, automotive firms, 

pharmaceutical organizations, or technologically advanced 

supply networks. 

The geographical and organizational context of Kerman 

also warrants specific investigation. Industrial estates 

concentrate numerous SMEs within geographically defined 

production environments where firms may share similar 

infrastructural constraints, labor markets, logistics 

conditions, and regional supply networks. In such settings, 

productivity differences may be influenced not only by 

internal management practices but also by how effectively 

enterprises coordinate relationships with suppliers and 

customers and respond to environmental change. Earlier 

Iranian studies have emphasized the relevance of supply 

chain agility, organizational agility, green supply chain 

management, and related capabilities in manufacturing 

organizations (Azad, 2020; Hosseini Balaei, 2015; Safdari & 

Rostamzadeh, 2018), while research on strategic agility has 

highlighted its importance for sustainable manufacturing 

development (Vishlaghi et al., 2021). Nevertheless, food 

SMEs in Kerman's industrial estates have received 

comparatively limited empirical attention. Investigating this 

context can therefore contribute to both the local 

management literature and the broader supply chain 

literature by clarifying whether stronger integration is 

associated with productivity and whether supply chain 

agility helps explain this relationship. 

From a managerial perspective, identifying the mediating 

role of supply chain agility may also have practical 

implications. If integration directly improves productivity, 

managers should prioritize mechanisms such as cross-

functional coordination, supplier collaboration, customer 

information exchange, joint planning, and integrated 

decision-making. If agility additionally mediates this 

relationship, managers should not treat integration as an end 

in itself but should focus on developing the organizational 

routines that convert integration into responsive action. Such 

routines may include rapid information processing, flexible 

production scheduling, alternative sourcing arrangements, 

decentralized decision-making, continuous learning, 

technological support, and closer monitoring of market 

changes. Research emphasizing organizational 

ambidexterity and transformational leadership suggests that 

managerial capabilities can help firms balance operational 

efficiency with adaptability (Azizi et al., 2025), whereas 

studies of market orientation and innovation indicate that 

responsiveness is strengthened when organizations 

continuously interpret environmental signals and convert 

them into coordinated actions (Yoon et al., 2014). 
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Accordingly, understanding the integration–agility–

productivity mechanism may help managers of food SMEs 

allocate limited resources toward capabilities with the 

greatest potential to improve operational outcomes. 

Accordingly, the aim of this study was to examine the 

relationship between supply chain integration and 

organizational productivity and to determine the mediating 

role of supply chain agility among small and medium-sized 

food enterprises in the industrial estates of Kerman. 

2 Methods and Materials 

This study employed an applied, descriptive-correlational 

research design to investigate the relationship between 

supply chain integration and organizational productivity, 

with particular emphasis on the mediating role of supply 

chain agility among small and medium-sized food 

enterprises located in the industrial estates of Kerman, Iran. 

The study was considered applied in terms of its purpose 

because it addressed relationships among organizational and 

supply chain variables within actual business settings and 

sought to generate findings that could be used by managers 

and decision-makers to improve organizational 

performance. In terms of methodological orientation, the 

research was descriptive-correlational because the variables 

were examined in their naturally occurring organizational 

context without experimental manipulation or researcher 

intervention. The correlational design was considered 

appropriate for determining the magnitude and direction of 

the relationships among supply chain integration, supply 

chain agility, and organizational productivity and for 

evaluating the proposed mediating mechanism through 

which supply chain integration may contribute to higher 

levels of organizational productivity. The research process 

involved an initial review of the theoretical and empirical 

literature, conceptualization of the proposed relationships 

among the study variables, selection and evaluation of 

standardized measurement instruments, administration of 

the questionnaires to eligible participants, statistical 

examination of the measurement properties of the 

instruments, and subsequent evaluation of the hypothesized 

structural relationships. 

The statistical population consisted of employees 

working in small and medium-sized food companies 

operating in the industrial estates of Kerman. The total 

accessible population was estimated at 500 employees. 

Because employees were distributed across different 

enterprises and organizational groups, proportionate 

stratified random sampling was employed to improve the 

representativeness of the selected participants. In this 

procedure, the population was divided into relevant strata 

based on the organizational distribution of employees, after 

which participants were randomly selected from each 

stratum in proportion to its size within the total population. 

The required sample size was determined using Cochran's 

sample-size formula for a finite population. Based on a 

population of 500 employees, a final sample of 217 

participants was selected for inclusion in the statistical 

analyses. The use of proportionate stratified random 

sampling was intended to reduce sampling bias and ensure 

that employees from the participating small and medium-

sized food enterprises were adequately represented in the 

study sample. All statistical analyses and hypothesis tests 

were consequently performed on the data obtained from 

these 217 respondents. 

Data were collected using three standardized self-report 

questionnaires measuring supply chain integration, supply 

chain agility, and organizational productivity. Supply chain 

agility was assessed using the questionnaire developed by 

Dai in 2013. This instrument consisted of 10 items 

representing two principal dimensions: the ability to 

perceive changes in the market and the ability to respond to 

market changes. Participants rated the items using a Likert-

type response scale, with higher aggregate scores reflecting 

a greater organizational capacity to recognize environmental 

and market changes and respond to such changes rapidly and 

effectively. In the present study, supply chain agility was 

conceptualized as an adaptive organizational capability 

through which firms identify market fluctuations, changes in 

customer requirements, supply-related uncertainties, and 

competitive pressures and subsequently reconfigure their 

supply chain activities in a timely manner. Previous 

assessment of the instrument reported a validity coefficient 

of 0.84, and the internal consistency reliability obtained for 

the scale was satisfactory, with a Cronbach's alpha 

coefficient of 0.804. 

Supply chain integration was measured using the 

standardized instrument based on the model developed by 

Alhoti in 2013. The questionnaire comprised 30 items 

distributed across three dimensions: supplier integration, 

customer integration, and internal integration. Supplier 

integration reflected the extent to which the focal 

organization coordinated its information, activities, planning 

processes, and operational decisions with suppliers. 

Customer integration represented the degree of 

collaboration, information exchange, and coordination 
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between the organization and its customers, whereas internal 

integration captured the extent of coordination and 

information sharing among organizational departments and 

functional units. Responses were recorded on a Likert-type 

scale, and higher scores indicated stronger levels of supply 

chain integration. Previous psychometric evaluation of the 

questionnaire reported a validity coefficient of 0.91. The 

reliability of the instrument was also satisfactory in the 

present research context, with a Cronbach's alpha coefficient 

of 0.906, indicating a high degree of internal consistency 

among the items assessing supply chain integration. 

Organizational productivity was assessed using the 

standardized Human Resource Productivity Questionnaire 

developed by Nasiripour and colleagues in 2010. The 

instrument consisted of 42 items covering five dimensions, 

including organizational culture, environmental conditions, 

motivation, empowerment, and leadership style. These 

dimensions were intended to capture a multidimensional 

conception of productivity in which organizational 

effectiveness is influenced not only by employees' 

performance but also by the cultural, motivational, 

managerial, and environmental conditions under which 

organizational activities are performed. Participants 

responded to the items using a Likert-type scale, with higher 

scores indicating more favorable levels of organizational 

productivity. Previous evaluation of the questionnaire 

reported a validity coefficient of 0.83. In the present study, 

the instrument demonstrated acceptable internal 

consistency, with a Cronbach's alpha coefficient of 0.733. 

Thus, the reliability coefficients for all three principal study 

variables exceeded the conventional minimum threshold of 

0.70, supporting the adequacy of the instruments for 

subsequent statistical analysis. Given that all three 

questionnaires were standardized instruments with 

previously established evidence of validity and had been 

used in related research settings, their documented validity 

evidence was considered adequate for the purposes of the 

present study. 

Data analysis was conducted using both descriptive and 

inferential statistical procedures. After data collection, the 

completed questionnaires were coded, entered, screened, 

and prepared for analysis using SPSS version 19. 

Descriptive statistics were used to summarize the 

characteristics of the participants and the distributions of the 

principal research variables. Prior to hypothesis testing, the 

distributional characteristics of the study variables were 

evaluated using the one-sample Kolmogorov-Smirnov test 

in order to assess their conformity with the assumption of 

normality. Internal consistency reliability was assessed 

using Cronbach's alpha coefficients for supply chain 

integration, organizational productivity, and supply chain 

agility. Cronbach's alpha values of 0.906, 0.733, and 0.804 

were obtained for supply chain integration, organizational 

productivity, and supply chain agility, respectively. Because 

all coefficients exceeded the commonly accepted criterion of 

0.70, the scales were considered to demonstrate adequate 

internal consistency for the main analyses. 

The hypothesized relationships among the research 

constructs were examined through partial least squares 

structural equation modeling using SmartPLS 2. The PLS 

approach was employed because the proposed conceptual 

model contained multiple latent constructs and 

simultaneously examined both direct and indirect 

relationships among supply chain integration, supply chain 

agility, and organizational productivity. The analysis was 

designed to determine whether higher levels of supply chain 

integration were associated with greater organizational 

productivity, whether supply chain integration predicted 

supply chain agility, whether supply chain agility 

contributed to organizational productivity, and whether 

supply chain agility mediated the relationship between 

supply chain integration and organizational productivity. 

The measurement model was evaluated before interpretation 

of the structural relationships to ensure adequate reliability 

and validity of the latent constructs. Subsequently, the 

structural model was assessed on the basis of the magnitude 

and statistical significance of the estimated path coefficients 

and the explanatory capacity of the endogenous constructs. 

The mediating effect of supply chain agility was evaluated 

by examining the indirect pathway from supply chain 

integration to organizational productivity through supply 

chain agility in addition to the corresponding direct 

relationship. All hypothesis tests were conducted using data 

from the final sample of 217 respondents, and the threshold 

for statistical significance was set at p < .05. 

3 Findings and Results 

The final sample consisted of 217 employees working in 

small and medium-sized food enterprises located in the 

industrial estates of Kerman. Regarding gender, 176 

participants (81.1%) were men and 41 (18.9%) were women. 

In terms of educational attainment, 13 participants (6.0%) 

had a high-school diploma or lower level of education, 47 

(21.7%) held an associate degree, 92 (42.4%) held a 

bachelor's degree, and 65 (30.0%) had a master's degree or 
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higher qualification. With respect to work experience, 45 

participants (20.7%) had 1–5 years of experience, 13 (6.0%) 

had 6–10 years, 50 (23.0%) had 11–15 years, 25 (11.5%) had 

16–20 years, 35 (16.1%) had 21–25 years, and 49 (22.6%) 

had 26–30 years of work experience. Regarding age, 39 

respondents (18.0%) were 20–30 years old, 50 (23.0%) were 

31–40 years old, 54 (24.9%) were 41–50 years old, and 74 

(34.1%) were older than 50 years. Finally, 93 participants 

(42.9%) were single and 124 (57.1%) were married.  

Table 1 

Descriptive Statistics and One-Sample Kolmogorov–Smirnov Test Results for the Study Variables (n = 217) 

Variable Mean SD Median Skewness Kurtosis Minimum Maximum K–S Z p 

Supply Chain Integration 3.42 0.60 3.50 −0.44 0.60 1.00 4.88 0.836 .487 

Supplier Integration 3.57 0.72 3.66 −0.66 0.82 1.00 5.00 1.969 .001 

Customer Integration 3.38 0.68 3.40 −0.45 0.22 1.00 5.00 1.543 .017 

Internal Integration 3.30 0.65 3.25 −0.07 0.29 1.00 5.00 1.048 .222 

Organizational Productivity 3.36 0.63 — — — — — 1.259 .084 

Supply Chain Agility 3.59 0.61 — — — — — 1.112 .169 

 

As shown in Table 1, supply chain agility had the highest 

overall mean score (M = 3.59, SD = 0.61), followed by 

supplier integration (M = 3.57, SD = 0.72), overall supply 

chain integration (M = 3.42, SD = 0.60), customer 

integration (M = 3.38, SD = 0.68), organizational 

productivity (M = 3.36, SD = 0.63), and internal integration 

(M = 3.30, SD = 0.65). On the five-point response scale, the 

scores generally reflected moderate-to-relatively high levels 

of the investigated organizational characteristics. The one-

sample Kolmogorov–Smirnov test indicated that the 

distributions of overall supply chain integration (p = .487), 

internal integration (p = .222), organizational productivity (p 

= .084), and supply chain agility (p = .169) did not 

significantly deviate from normality. In contrast, supplier 

integration (p = .001) and customer integration (p = .017) 

demonstrated statistically significant departures from 

normality. Because partial least squares structural equation 

modeling does not require multivariate normality and is 

comparatively robust to non-normal distributions, these 

departures did not preclude subsequent PLS-SEM analyses. 

Figure 1 

Initial PLS-SEM Measurement Model With Standardized Factor Loadings 
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Figure 2 

Revised PLS-SEM Measurement Model After Removal of Indicators With Factor Loadings Below 0.40 

 

 

The measurement model was initially evaluated by 

examining the standardized outer loadings of the observed 

indicators on their corresponding latent constructs. A 

minimum loading of 0.40 was adopted as the criterion for 

retaining indicators in the model. Examination of the initial 

model indicated that several items did not adequately 

represent their intended constructs. Specifically, Items 20, 

23, 26, 28, 35, and 42 of the organizational productivity 

questionnaire had factor loadings below 0.40 and were 

therefore removed. Similarly, Items 2, 4, 10, and 16 of the 

supply chain integration questionnaire exhibited insufficient 

factor loadings and were excluded from the measurement 

model. Figure 1 represents the initially estimated 

measurement model, whereas Figure 2 presents the revised 

model following removal of the weak indicators. The 

remaining indicators demonstrated satisfactory relationships 

with their respective latent constructs and were therefore 

retained for subsequent evaluation of reliability, convergent 

validity, discriminant validity, and the structural model. 

Table 2 

Internal Consistency Reliability, Composite Reliability, and Convergent Validity of the Study Constructs 

Construct Cronbach's Alpha Composite Reliability AVE 

Organizational Productivity .957 .955 .459 

Supply Chain Integration .941 .946 .467 

Supply Chain Agility .933 .938 .438 

Acceptable Criterion ≥ .70 ≥ .70 ≥ .40 

The measurement-model results demonstrated 

satisfactory internal consistency reliability and convergent 

validity for all three latent constructs. Cronbach's alpha 

coefficients ranged from .933 to .957, while composite 

reliability coefficients ranged from .938 to .955, 

considerably exceeding the minimum acceptable value of 

.70. Organizational productivity demonstrated a Cronbach's 

alpha of .957 and composite reliability of .955, supply chain 

integration yielded corresponding values of .941 and .946, 

and supply chain agility yielded values of .933 and .938. The 

average variance extracted values were .459 for 

organizational productivity, .467 for supply chain 

integration, and .438 for supply chain agility. All AVE 

values exceeded the adopted minimum criterion of .40, 
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indicating that the retained indicators demonstrated an 

acceptable level of convergent validity with their respective 

latent constructs. Taken together, these findings supported 

the reliability and convergent validity of the revised 

measurement model. 

Table 3 

Discriminant Validity of the Study Constructs Based on the Fornell–Larcker Criterion 

Construct Organizational Productivity Supply Chain Integration Supply Chain Agility 

Organizational Productivity .677 

  

Supply Chain Integration .221 .683 

 

Supply Chain Agility .445 .522 .661 

Discriminant validity was assessed using the Fornell–

Larcker criterion by comparing the square root of the AVE 

for each latent construct with its correlations with the other 

constructs. As presented in Table 3, the square root of AVE 

was .677 for organizational productivity, .683 for supply 

chain integration, and .661 for supply chain agility. Each 

diagonal value was greater than the corresponding 

interconstruct correlations. Specifically, the correlation 

between organizational productivity and supply chain 

integration was .221, the correlation between organizational 

productivity and supply chain agility was .445, and the 

correlation between supply chain integration and supply 

chain agility was .522. These results indicated that each 

latent construct shared more variance with its own indicators 

than with the other constructs in the model, thereby 

confirming satisfactory discriminant validity. 

The structural and overall model fit indices collectively 

indicated an acceptable fit and predictive capacity of the 

proposed PLS-SEM model. All relevant bootstrapped Z-

statistics exceeded the critical value of 1.96, indicating that 

the estimated structural relationships were statistically 

significant at the 95% confidence level. The coefficient of 

determination for supply chain agility was R² = .387, 

indicating that approximately 38.7% of its variance was 

explained by the predictors included in the model and 

representing a moderate level of explanatory power. The 

effect-size analysis produced f² values of .156 and .295 for 

the relevant predictor effects on supply chain agility, 

respectively, both of which represented approximately 

moderate effect sizes according to conventional 

benchmarks. Predictive relevance was further assessed 

through the Stone–Geisser Q² criterion. For supply chain 

agility, the sum of squares of observations was 2950.00 and 

the sum of squares of prediction errors was 2616.03, 

resulting in Q² = .113. Because this value was greater than 

zero, the model demonstrated adequate out-of-sample 

predictive relevance for the endogenous construct, although 

the magnitude of predictive relevance was relatively modest. 

Finally, overall model fit was evaluated using the Goodness-

of-Fit index calculated from the average R² and 

communality values. Based on R² = .387 and a communality 

value of .438, the resulting GOF value was .411. As this 

value exceeded the commonly cited threshold of .36 for 

strong overall fit, the combined measurement and structural 

model demonstrated a strong overall level of fit and was 

considered appropriate for testing the hypothesized direct 

and mediating relationships among supply chain integration, 

supply chain agility, and organizational productivity. 

4 Discussion 

The present study examined the relationship between 

supply chain integration and organizational productivity, 

with particular emphasis on the mediating role of supply 

chain agility among small and medium-sized food 

enterprises located in the industrial estates of Kerman. The 

findings generally supported the proposed conceptual 

framework and indicated that the relationships among 

supply chain integration, supply chain agility, and 

organizational productivity were statistically meaningful. 

The descriptive findings showed that supply chain agility 

had the highest mean among the principal constructs, 

followed by supply chain integration and organizational 

productivity. Among the dimensions of supply chain 

integration, supplier integration obtained the highest mean, 

whereas internal integration showed the lowest mean. These 

findings suggest that the participating firms had developed 

relatively stronger coordination with external suppliers than 

coordination among their own internal functional units. 

From a managerial perspective, this pattern is important 

because external collaboration alone may not be sufficient to 

produce sustainable productivity improvements unless 

information, decisions, and operational activities are also 

effectively integrated within the organization. The structural 
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model nevertheless demonstrated acceptable explanatory 

and predictive capability, supporting the argument that 

integration and agility constitute important organizational 

capabilities in the food-sector SME context. 

The positive relationship between supply chain 

integration and organizational productivity is theoretically 

plausible because integrated supply chains reduce 

fragmentation and facilitate more efficient coordination of 

resources, information, and operating activities. When 

organizations establish closer relationships with suppliers, 

customers, and internal functions, they can improve 

production planning, reduce duplication, decrease delays, 

coordinate inventories, and match production more closely 

to market requirements. Such mechanisms can ultimately 

increase the efficiency with which organizational resources 

are converted into outputs. This interpretation is consistent 

with the recent findings of Rahman and colleagues, who 

emphasized the contribution of integration to organizational 

performance under supply chain disruptions and argued that 

integration enables firms to coordinate capabilities across 

organizational boundaries (Rahman et al., 2026). The result 

is also compatible with the findings of Lin and Zhu, who 

demonstrated that supply chain configuration can have 

meaningful implications for total factor productivity, 

suggesting that the architecture and coordination of supply 

networks are directly relevant to productive efficiency (Lin 

& Zhu, 2025). In the context of small and medium-sized 

food enterprises, integration may be particularly valuable 

because limited resources make operational inefficiencies 

relatively costly, while better coordination can reduce waste, 

improve procurement accuracy, and facilitate more effective 

utilization of labor and production capacity. 

The results also indicated a meaningful relationship 

between supply chain integration and supply chain agility. 

This finding suggests that firms with better-integrated 

supply chains are more capable of perceiving changes in the 

market and responding to those changes quickly. Integration 

facilitates the timely exchange of information concerning 

customer demand, supplier availability, production 

constraints, logistics conditions, and competitive 

developments. As a consequence, decision-makers can 

recognize emerging problems earlier and coordinate 

responses more effectively. This interpretation is consistent 

with the organizational information-processing perspective 

presented by Dubey and colleagues, according to which 

relational integration and information-processing capability 

are essential foundations of agility in supply chains exposed 

to uncertainty (Dubey et al., 2020). The finding is also 

aligned with Alamsjah and Yunus, who emphasized that 

agility in digitally transformed supply chains depends on 

coordination, organizational culture, and ambidextrous 

capabilities that enable organizations to translate 

information into rapid operational responses (Alamsjah & 

Yunus, 2022). Thus, supply chain integration appears to 

provide the informational and relational infrastructure 

through which agility can develop. 

The observed relationship between integration and agility 

is additionally consistent with studies emphasizing the 

multidimensional antecedents of agile supply chains. 

Aldhaheri and Ahmad showed that organizational and 

supply chain factors contribute to supply chain agility and 

competitive capability, highlighting the importance of 

collaboration and coordinated organizational processes 

(Aldhaheri & Ahmad, 2023). Similarly, Malekifar and 

colleagues found that organizational culture and information 

technology competence were important for the development 

of supply chain agility in SMEs (Malekifar et al., 2014). 

Although the present study focused specifically on 

integration rather than organizational culture or IT 

competence, these findings collectively suggest that agility 

does not emerge independently. Rather, it is produced 

through a combination of information availability, internal 

coordination, external collaboration, and organizational 

readiness. The relatively high mean score observed for 

supply chain agility in the present sample may therefore 

reflect the capacity of these enterprises to use their supplier 

and customer relationships to identify changes and adjust 

operational activities accordingly. 

The relationship between supply chain agility and 

organizational productivity also deserves particular 

attention. Supply chain agility enables firms to react quickly 

when market demand changes, supplies are delayed, 

customer requirements shift, or operational disruptions 

emerge. Such responsiveness can protect organizations 

against production stoppages, excess inventories, lost sales, 

resource underutilization, and delays in customer service. 

Accordingly, an agile supply chain can contribute to 

productivity not necessarily by increasing the quantity of 

available resources, but by improving how effectively 

existing resources are deployed under changing conditions. 

The present findings are consistent with Alkrait and 

Almaktoom, who reported a positive relationship between 

supply chain agility and organizational performance (Alkrait 

& Almaktoom, 2021). They are also supported by Hosseini 

Balaei, whose investigation in the food industry indicated 

that organizational agility strategies and supply chain agility 
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were associated with improved organizational performance 

(Hosseini Balaei, 2015). The consistency of these findings is 

especially relevant because the current research also focused 

on food enterprises, where supply and demand conditions 

may change rapidly and where agility can directly influence 

the efficient use of perishable resources. 

The findings further correspond with the results of 

Bavarsad and colleagues, who showed that supply chain 

agility can serve as a mediating mechanism through which 

organizational capabilities such as information technology 

infrastructure flexibility and organizational learning affect 

performance (Bavarsad et al., 2019). This comparison is 

important because it suggests that supply chain agility may 

function as an intermediate capability rather than merely as 

an isolated operational outcome. In the present study, the 

modeled relationships were consistent with the proposition 

that supply chain integration can contribute to organizational 

productivity partly by strengthening supply chain agility. In 

conceptual terms, integration improves access to relevant 

information and facilitates coordination, whereas agility 

determines whether the organization can transform these 

advantages into rapid and effective action. This sequence 

provides a plausible explanation for why integrated firms 

may achieve better productivity outcomes: they are not only 

better connected to suppliers, customers, and internal units, 

but are also better positioned to respond to information 

generated through those connections. 

The mediating role of supply chain agility is also 

supported conceptually by research on strategic flexibility 

and market performance. Ajike and colleagues demonstrated 

that supply chain agility plays an important role in the 

relationship between strategic flexibility and organizational 

market performance, reinforcing the idea that flexibility-

related resources become more valuable when organizations 

possess the capability to respond rapidly to environmental 

change (Ajike et al., 2024). Similarly, Azizi and colleagues 

found that transformational leadership and organizational 

ambidexterity can foster supply chain agility, emphasizing 

that agility operates as a strategically developed capability 

that connects organizational characteristics with supply 

chain outcomes (Azizi et al., 2025). The present results 

extend this logic to supply chain integration and 

organizational productivity by suggesting that integrated 

processes generate greater value when they are translated 

into responsive supply chain behavior. In SMEs, where 

managerial resources are limited and operational 

disturbances can have immediate financial effects, the ability 

to convert integration into agile action may be particularly 

important. 

The findings are also consistent with research 

emphasizing the sustainability-related dimensions of agility. 

Rehman and colleagues argued that supply chain agility 

contributes to sustainability by helping manufacturing 

organizations respond efficiently to uncertain and changing 

operating conditions (Rehman et al., 2020). Al-Zabidi and 

colleagues similarly proposed that sustainable supply chain 

agility reflects the organization's capacity to combine 

responsiveness with economic, environmental, and 

operational objectives (Al-Zabidi et al., 2021). Although 

sustainability was not directly measured in the present 

research, these studies provide relevant explanatory support 

because productivity in food SMEs is closely tied to resource 

efficiency, waste reduction, continuity of supply, and the 

capacity to prevent disruptions. In food manufacturing in 

particular, delayed responses can cause spoilage, inventory 

losses, production interruptions, or failures to satisfy 

customer requirements. Therefore, the contribution of agility 

to productivity may partly arise from its capacity to 

minimize the operational consequences of uncertainty. 

The results can also be interpreted in light of green and 

sustainable supply chain research in Iran. Safdari and 

Rostamzadeh found that green supply chain management 

was associated with organizational agility, indicating that 

coordinated supply chain practices can strengthen adaptive 

organizational capabilities (Safdari & Rostamzadeh, 2018). 

Azad similarly reported that green supply chain agility could 

contribute to competitive advantage and broader 

organizational agility in industrial firms (Azad, 2020). More 

recently, Ghaedi and Zeraati Foukaliei emphasized the 

mediating contribution of sustainable supply chain dynamic 

capabilities in the relationship between sustainable supply 

chain practices and the productivity of small economic 

enterprises (Ghaedi & Zeraati Foukaliei, 2025). These 

findings provide a particularly close conceptual parallel to 

the present study because both lines of research recognize 

that supply chain practices may not improve productivity 

automatically; instead, their effects may be transmitted 

through dynamic organizational capabilities that enable 

firms to adapt resources and processes to environmental 

requirements. 

The relatively strong reliability and acceptable 

convergent and discriminant validity of the measurement 

model further strengthen confidence in the interpretation of 

the results. Cronbach's alpha and composite reliability 

coefficients exceeded the accepted threshold of .70 for all 
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constructs, indicating high internal consistency. The AVE 

values also met the criterion adopted in the study, while the 

Fornell–Larcker assessment supported discriminant validity 

because each construct shared more variance with its own 

indicators than with the other constructs. These results 

suggest that supply chain integration, supply chain agility, 

and organizational productivity represented empirically 

distinguishable constructs despite their theoretical 

interrelationships. The removal of indicators with loadings 

below .40 further improved the measurement model by 

excluding items that did not adequately represent their 

intended latent variables. Consequently, the structural 

relationships were evaluated on the basis of a measurement 

model with satisfactory psychometric properties. 

The structural-model indicators also provided evidence of 

acceptable explanatory and predictive performance. The R² 

value of .387 indicated that the model explained 38.7% of 

the variance in the endogenous supply chain agility 

construct, representing moderate explanatory power. The 

reported effect-size values of .156 and .295 indicated 

moderate contributions of the relevant predictors, implying 

that the relationships were not merely statistically detectable 

but also substantively meaningful. The Q² value of .113 was 

above zero, demonstrating predictive relevance for the 

endogenous construct, although its magnitude suggested that 

predictive capability was modest rather than strong. In 

addition, the reported GOF value of .411 indicated strong 

overall fit according to the criterion used in the study. 

Together, these indicators suggest that the proposed model 

provides a meaningful explanation of the relationships 

among integration, agility, and productivity in the studied 

enterprises, while also indicating that additional 

organizational, technological, environmental, and 

managerial variables are likely to explain the remaining 

variance. 

The present results are also compatible with the broader 

literature on strategic and organizational agility. Vishlaghi 

and colleagues emphasized that strategic agility is central to 

sustainable manufacturing development because 

organizations must continuously align resources, structures, 

and decisions with changing environmental conditions 

(Vishlaghi et al., 2021). Yoon and colleagues similarly 

demonstrated that market orientation and organizational 

innovativeness enhance supply chain agility by enabling 

firms to identify and respond to external signals more 

effectively (Yoon et al., 2014). These findings help explain 

why integration alone may not be sufficient. Information 

received from customers or suppliers becomes valuable only 

when organizations possess the internal mechanisms 

required to interpret and act upon it. Therefore, the 

effectiveness of supply chain integration is contingent on the 

organization's capacity to transform relational and 

informational inputs into adaptive decisions and actions. 

Technological developments provide another explanation 

for the observed relationships. Digitalization, automation, 

and artificial intelligence increasingly enable organizations 

to coordinate supply chain activities, forecast demand, 

monitor inventories, and respond to disruptions with greater 

speed. Onukwulu emphasized that automation and artificial 

intelligence can increase supply chain productivity through 

improved decision-making, process efficiency, and real-time 

responsiveness (Onukwulu, 2025). However, technology 

alone does not guarantee productivity gains. Its value 

depends on whether firms are sufficiently integrated to share 

and process information and sufficiently agile to act on that 

information. This is particularly relevant to SMEs, which 

may lack the financial capacity to implement sophisticated 

technologies at the same level as large corporations. For such 

firms, strengthening integration and agility may provide a 

comparatively accessible mechanism for achieving 

productivity improvements even when technological 

resources remain constrained. 

5 Conclusion 

Overall, the findings reinforce the view that supply chain 

integration, supply chain agility, and organizational 

productivity should not be considered independent 

managerial phenomena. Instead, they represent 

interconnected components of organizational capability. 

Integration establishes coordination and information-sharing 

mechanisms, agility transforms those mechanisms into 

adaptive responses, and productivity reflects the efficiency 

gains that can emerge when organizational resources are 

coordinated and adjusted effectively. The results are 

therefore broadly consistent with previous research showing 

that integration, agility, dynamic capabilities, strategic 

flexibility, and organizational responsiveness contribute to 

improved organizational outcomes across manufacturing 

and supply chain contexts (Patel et al., 2017; Rahman et al., 

2026). In the specific setting of small and medium-sized 

food enterprises in Kerman, the findings indicate that efforts 

to improve productivity should extend beyond isolated 

internal efficiency initiatives and encompass the broader 

network of supplier relationships, customer coordination, 
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internal integration, and responsive supply chain 

capabilities. 

Several limitations should be considered when 

interpreting the findings. First, the study used a cross-

sectional design, and all variables were measured at one 

point in time; consequently, the observed relationships 

cannot establish definitive causal direction among supply 

chain integration, supply chain agility, and organizational 

productivity. Second, the data were obtained through self-

report questionnaires, making the results potentially 

susceptible to common-method variance, social desirability, 

and respondents' subjective perceptions of organizational 

practices. Third, the sample was limited to 217 employees 

from small and medium-sized food enterprises located in the 

industrial estates of Kerman, which restricts the 

generalizability of the findings to firms in other geographical 

regions, industrial sectors, or organizational sizes. Fourth, 

although the measurement model demonstrated acceptable 

reliability and validity, several indicators were removed 

because of inadequate factor loadings, suggesting that some 

questionnaire items may not fully reflect the contextual 

characteristics of the studied population. Finally, the model 

concentrated on three principal constructs and therefore did 

not account for other potentially influential factors such as 

information technology capability, environmental 

uncertainty, organizational learning, leadership style, firm 

size, supply chain resilience, innovation capability, or 

market turbulence. 

Future studies should employ longitudinal designs to 

investigate how changes in supply chain integration and 

agility influence organizational productivity over time and 

to provide stronger evidence regarding causal relationships. 

Researchers may also replicate the model in other provinces, 

industrial clusters, and economic sectors and compare food 

SMEs with larger enterprises to determine whether 

organizational size moderates the proposed relationships. 

Multi-source data collection is recommended, including 

information obtained from managers, employees, suppliers, 

customers, and objective organizational records, to reduce 

common-method bias and provide more robust measures of 

productivity. Future models could incorporate additional 

mediating or moderating constructs, including digital supply 

chain capability, supply chain resilience, environmental 

uncertainty, organizational learning, innovation capability, 

strategic flexibility, or information-sharing quality. 

Comparative studies could also examine whether different 

dimensions of supply chain integration—supplier, customer, 

and internal integration—exert different direct and indirect 

effects on agility and productivity. Researchers may further 

employ covariance-based structural equation modeling, 

longitudinal mediation analysis, multigroup analysis, or 

configurational methods to examine the robustness of the 

relationships identified in this study. 

Managers of small and medium-sized food enterprises 

should strengthen supply chain integration by establishing 

systematic information-sharing mechanisms with suppliers 

and customers while simultaneously improving coordination 

among purchasing, production, sales, logistics, and quality-

control units. Particular attention should be devoted to 

internal integration because the descriptive results suggested 

that it was comparatively weaker than supplier integration. 

Managers should establish rapid decision-making 

procedures, flexible production schedules, alternative 

sourcing arrangements, and real-time monitoring of changes 

in customer demand and raw-material availability to 

strengthen supply chain agility. Investment in digital 

information systems should be directed toward improving 

visibility and coordination rather than simply acquiring 

technology. Firms should also develop regular supplier 

evaluation systems, collaborative forecasting processes, 

shared inventory information, and contingency plans for 

disruptions. Employee training should emphasize cross-

functional cooperation, rapid problem solving, and 

decentralized decision-making so that information obtained 

through supply chain integration can be converted promptly 

into operational action. By simultaneously strengthening 

integration and agility, food SMEs can improve resource 

utilization, reduce delays and waste, respond more 

efficiently to uncertainty, and ultimately enhance 

organizational productivity. 
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