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Abstract

In recent years, most industries have been equipped with a management control system due to the necessity of survival,
growth and improvement in the competitive market. In the meantime, environmental management control systems have
become very important due to the sustainable development of industries with environmental, economic and social dimensions.
On the other hand, key industries are forced to use environmental strategies (business and organizational) due to their
activities at the national and world-class levels. The main objective of this research is to investigate the effect of
environmental management control systems on improving sustainable environmental performance with the mediating role of
environmental strategies in the food industry. The research method is based on (objective-collection-analysis) of the type
(applied-descriptive-quantitative). The statistical population under study consists of experts and managers of the food
industry, of which 384 samples were extracted due to the unknown number and based on the Morgan table. By designing an
online questionnaire with complete descriptive information of the experts and questions, 410 questionnaires were finally
extracted in Excel software, which met the necessary adequacy for analysis. Three main hypotheses of the relationship
between key constructs from the conceptual model of the research were proposed. The output of the structural equation
modeling test with SPLS software showed that: "The use of environmental management control systems has a significant
positive effect on the environmental strategies of industries”. "The adoption of appropriate environmental strategies has a
significant positive effect on the environmental sustainable performance of industries" and also "Environmental strategies play
a significant mediating role with a positive effect in the relationship between environmental management control systems and
the environmental sustainable performance of industries”. The coefficient of determination for the endogenous variables
"environmental strategies” and "environmental sustainable performance™ are equal to 0.833 and 0.802, respectively, which
indicates a very good fit of the research model with the data. Also, the calculated value of the goodness of fit index from the
software output (0.322) showed a good fit of the structural model. Next, the weights of ten key variables affecting
environmental sustainability and gaining competitive advantages of industries were evaluated using the opinions of 25
selected experts in pairs using the Fuzzy Analytic Hierarchy Process (FAHP) approach. The results indicate that the eighth
factor (environmental performance) with the highest weight (0.18) ranked first; and the second factor (environmental cultural
control) with a weight (0.02) ranked tenth in terms of importance. Based on the extracted weights of the factors, six available
and selected active companies in the food industry were re-evaluated using the Additive Ratio Assessment (ARAS) multi-
criteria decision-making technique and the opinions of the mentioned experts. The final analysis showed that the sixth food
company ranked first and the fourth food company ranked last. Accordingly, practical suggestions were provided to the food
industry based on the outputs. Thus, an environmental management evaluation and control model has been presented in order
to develop the performance of the food industry.
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Introduction

In the 21st century, environmental sustainability has become an important factor (Ajalli, 2024¢) and between
2000 and 2020, the environmental and social impact of industrial activities around the world has come under
increasing scrutiny (Ajalli, 2024d). Unfortunately, food companies have not increased their investments in
sustainability during the height of the COVID-19 pandemic. Some have done the opposite and focused only
on supply chains, which has come as a huge shock to them. Now, as the industry begins to return to normal,
it is natural for companies to be particularly confused about their sustainability position.

Further investigation reveals that the lack of proper use of environmental management control systems to
monitor and control the sustainable performance of these industries has compounded the problem. On the
other hand, these industries are not using optimal strategies to compete in the market in terms of
environmental and sustainability issues. These strategies can be business and organizational. Using these
strategies will not only have an impact on gaining competitive advantages for these industries, but will also
be effective in improving the performance of their sustainable system.

By achieving environmental sustainability, whenever the environmental impacts of production processes are
reduced, food industry managers can provide better sustainability results. Companies active in the food
industry are considered one of the main concerns of current research in the field of environmental
sustainability, as they have a significant impact on natural resource depletion, climate change, waste
generation, landfilling, as well as environmental pollution of soil, water, and air. As climate change and its
consequences are becoming a greater threat, companies need to reduce their exploitation of natural resources
and pay more attention to their impact on the environment.

Environmental management control systems measure and integrate the environmental performance of
companies to provide a basis for informed corporate environmental decision-making (Rehman et al., 2023;
Jan et al., 2023). Understanding the necessity of the above issues, the present study has examined the impact
of the relationship between these systems and their impact on the effectiveness of the sustainable
environmental performance of these industries.

In addition, this study evaluates the key factors of these systems and ranks them in terms of importance in
improving the sustainability of industries using the opinions of selected experts and the FAHP approach. In
the final part of the study, six companies active in the food industry that had sufficient motivation to
cooperate in this project were selected and these companies were prioritized using the ARAS approach.
These comprehensive reviews and assessments of the "environmental management control”, "environmental
strategies” and "environmental sustainable performance™ systems and the relationship between them in the
food industry have not been conducted in any previous domestic research. On the other hand, the
simultaneous application of statistical techniques (structural equation modeling approach with path analysis)
and multi-criteria decision-making techniques (FAHP -ARAS) has not been implemented in any foreign
research for the purpose of studying the food industry. These are considered innovations of the present study
and highlight the gap in previous research.

In order to achieve these goals in Tehran's food industry, the following basic questions are raised:

RQI1: What impact do environmental management control systems have on the environmental strategies of
food industries?

RQ2: What impact do environmental strategies have on the sustainable environmental performance of food
industries?

RQ3: Do environmental strategies play a mediating role between environmental management control
systems and the sustainable environmental performance of industries?

RQ4: What are the factors that are effective in improving the sustainable environmental situation and gaining
competitive advantages of companies?

RQS5: How are these factors weighted and ranked in the food industry?

RQ6: How are selected key companies active in the food industry prioritized?

RQ7: What suggestions can be made to achieve the sustainability goals and environmental performance of
industries?

Methodology
The research method in this study is of an applied type based on the purpose and a descriptive-survey type of
guantitative type in terms of data collection method. Data analysis is done using statistical techniques (path
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analysis) and multi-criteria decision making. Also, considering the length of time the research was
conducted, it is of a cross-sectional type. Considering that this research can be used in the decision-making
process of food industries managers and other companies active in the country in the field of food and dairy
industries, it is considered of an applied type. Considering that this research describes the variables of
"environmental management control systems", “environmental strategies”, "environmental sustainable
performance™ and the relationship between them, it is of a correlation type.

The statistical population under study consists of experts and managers of the food industry, of which 384
samples were extracted due to the unknown number and based on the Morgan table. By designing an online
guestionnaire with complete descriptive information of the experts and questions, 410 questionnaires were
finally extracted in Excel software, which met the necessary adequacy for analysis. It is worth noting that the
path analysis method and Smart-PLS software were used to test the research hypotheses.

Also, in relation to comparing the key research variables in terms of the importance and effectiveness of
industries in improving environmental sustainability and gaining competitive advantages, the FAHP
approach was used using a paired comparison questionnaire and the opinions of 25 experts and top managers
with high experience and mastery of the performance status of companies and sufficient knowledge of multi-
criteria decision-making techniques.

This approach is one of the most appropriate methods of weighting factors, which has been widely used by
researchers due to its strong foundation. On the other hand, fuzzy numbers were used by experts to increase
the accuracy of pairwise comparisons. This approach was implemented in Excel software without the need to
use other software (Ajalli, 2025b; Ajalli, 2025¢).

Finally, in order to rank six active companies selected (by simple random sampling) in the food industry, the
opinions of the mentioned experts were used using the ARAS technique. This technique has particular appeal
among researchers, as it enables decision makers to make the best decisions (Ajalli, 2025b).

Results and Discussion

According to the output of the structural equation modeling (SEM) approach in Smart-PLS software, the
path coefficients (with a direct and strong effect of all variables in measuring the constructs) are accepted in
the industry. The factor loadings are also higher than 0.6, and the reliability of the measurement model is
confirmed. Also, the coefficient of determination for the endogenous variables "environmental strategies"
and "environmental sustainable performance" are equal to 0.833 and 0.802, respectively, which indicates a
very high fit of the research model to the data.

After measuring all the fit indices of the measurement and structural models, in the end, the goodness of fit
index (overall fit of the model) was extracted with a value between zero and one. Considering the software
output value (0.322), the very good fit of the structural model is confirmed.

According to the results of the hypothesis test, good relationships between the constructs are accepted, and
considering the significant and t-values, the three research hypotheses are accepted; therefore, the significant
and positive impact of the factors "environmental management control systems” and "environmental
strategies™ on "environmental sustainable performance" is confirmed.

Considering the output of FAHP, the eighth factor (environmental performance) with the highest weight
(0.18) is ranked first; the first factor (environmental planning control) with a weight of (0.16) is ranked
second; and the ninth factor (economic performance) with a weight of (0.15) is ranked third. Also, the third
factor (cybernetic environmental control) with a weight of (0.05); the fifth factor (allocation of
environmental rewards) with a weight of (0.03) and the second factor (cultural environmental control) with a
weight of (0.02) are ranked eighth to tenth in terms of importance.

Considering the ARAS output, it is clear that the sixth food company is ranked first and the fourth food
company is ranked last.

Conclusion

Accordingly, practical suggestions were provided to the food industry based on the outputs. Thus, an
environmental management assessment and control model has been presented to develop the performance of
the food industry.
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6. Weighted Sum Vector (WSV)
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