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The contemporary business environment places significant emphasis on sustainability, safety, and quality, particularly within the food processing industry. This sector is intrinsically linked to environmental stewardship, occupational health, and food safety, necessitating stringent standards to ensure compliance and enhance performance. As a result, management systems certifications such as ISO 14001 (Environmental Management System), ISO 45001 (Occupational Health and Safety Management System), and ISO 22000 (Food Safety Management System) have gained prominence. This paper analyzes the effect of ISO 14001, ISO 45001, and ISO 22000 on the food processing companies ‘environmental and financial performance. The analysis of fixed effect regressions applied to data from 19 food processing companies listed on the Pakistan Stock Exchange shows that management system certifications have a substantial positive impact on both environmental and financial performance. This evidence suggests that such certifications are key drivers of sustainable performance in the food processing sector. Additionally, factors such as company size, market share, and export ratio positively influence environmental performance. Conversely, real raw materials costs, real energy costs, and involvement in the food and beverage sector negatively affect environmental performance. In terms of financial performance, sales growth, current ratio, and asset turnover ratio show positive effects, while the dairy, food and beverages, and edible oil sectors have a negative impact.
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1 Introduction

The sustainable performance of food processing companies encompasses environmental, social, and financial dimensions. To make the food processing companies liable to achieve sustainable performance, various policymakers introduced several regulatory measures like liability laws, emission standards, pollution taxes, emission permits, strict bans, and other regulatory measures. Recently, voluntary measures for achieving sustainable performance in the food processing industries have gained a global importance. The adoption of voluntary management system certifications are the most important and effective voluntary measures that promise a sustainable performance in the food processing sector. The common management system certifications in the food processing sector are ISO 14001 (Environmental Management System), ISO 45001 (Occupational Health and Safety Management System), and ISO 22000 (Food Safety Management System) (Agus et al., 2020). These voluntary certifications help the food processing companies in securing food safety, reducing adverse environmental impact of their operations, and reducing workplace hazards. This ultimately reduce the adverse environmental impact of food processing companies, enhance the efforts they take for fulfilling their social responsibilities, and improve their financial performance (Emamisaleh et al., 2018). At the consumer side, the demand for certified food products in the global market is growing, this open new opportunities for food processing companies. Thus, by adopting ISO 14001, ISO 45001, and ISO 22000 standard for their environmental, health and safety, and food safety management systems, the food processing companies on one side can achieve sustainable performance and on other side can expand their customer base and market share (Carrillo-Labella et al., 2020; Gonçalves et al., 2020).

ISO 14001, a globally recognized standard for environmental management system helps the food processing companies to manage their environmental responsibilities on a holistic manner. The implementation of ISO 14001 has promise improvement in environmental performance because the standard enables the companies in resource utilization, waste management, and energy use (Boiral and Henri, 2012). To investigate this fact empirically, several researchers in the past carried out their studies focusing on food processing companies. For an instant, Prajogo et al. (2014) found that the adoption of ISO 14001 certification helped the food processing companies in reduction of greenhouse gas emissions, waste, and energy usage which ultimately improved their environmental performance. Similarly, Nawrocka et al. (2009) found a significant reduction in the waste generation and energy consumption of the ISO 14001 certified companies. Besides, the adoption of ISO 14001 makes it easier for the companies to easily comply with environmental regulation. The outcomes of Potoski and Prakash (2005) are consistent with this fact, they found that the implementation of ISO 14001 make it easier for the companies to comply easily with local and global environmental laws and regulations. Moreover, ISO 14001 also enable the companies to use their resources up to an optimal level, which further cut-off the production cost. Findings from Melnyk et al. (2003) study revealed that ISO 14001-certified companies experienced a significant reduction in resources consumption and waste generation. Likewise, the implementation of ISO 14001 not only improve the companies’ performance but it can help the companies in image building and attracting eco-consumers. The findings of Darnall et al. (2008) support this statement, they found that as compared to non-certified companies, the ISO 14001 certified companies had a competitive edge in the local and foreign markets.

For an efficient occupational health and safety management system, the International Standardization Organization (ISO) introduced ISO 45001 standard (replacement for OHSAS 18001) in 2018. The implementation of ISO 45001 control the workplace hazards, keeping the workers healthy and energetic, and enhance their productivities (Zwetsloot et al., 2020). The implementation of ISO 45001 promise healthy and safe workplace for worker, this further improve production efficiencies and lower down the number of workplace incidents, health risks, and absence from work (Fernández-Muñiz et al., 2009). ISO 45001 purely deals with occupational health and safety management; however, its adoption can also help in enhancing environmental performance of the companies. As Nordlöf et al. (2017) pointed out that along with health and safety the adoption of ISO 45001 standard has the potential to reduce the environmental impacts of the companies. Likewise, the adoption of ISO 45001 also played an important role in cost saving because it reduces the companies’ health insurance and compensation expenses. Fernández-Muñiz et al. (2009) revealed that the companies who adopted ISO 45001 standard for their occupational health and safety management systems were experience fewer workplace incidents, illness, absenteeism from work and hence fewer compensation and medical expenses. Further, Vinodkumar and Bhasi (2010) found that the implementation of ISO 45001 provides healthy and safe working environment at workplace which further improve the production of the companies.

ISO 22000 is an international standard for food safety management system. The standard followed the principles of Hazard Analysis and Critical Control Points (HACCP). The adoption of ISO 22000 forced the food processing companies to strictly follow the food safety procedures at all stages of food processing; resultantly, the companies provide safe and healthy foods to its customers that reduce the chances of food-poisoning and other food borne diseases (Mensah and Julien, 2011). Thus, the adoption of this standard not only increase the customer base and market share but it can also promote healthy society by provide safe foods (Wallace et al., 2018). This standard also helps the companies in introducing and using sustainable food processing methods, this further reduce the food waste and enhance raw materials efficiency. Karaman et al. (2012) found that ISO 22000 certified food processing companies experience better environmental performance, improved reputation in the market, increased customer trust, and better competitive position in the market.

The integration of ISO 14001, ISO 45001, ISO 22000 certifications by food processing companies is more beneficial than using a signal management system standard because integrations enhancing the companies’ financial and environmental performance quickly. The integration on one hand, improve the companies’ environmental outcomes by reducing pollution load, waste generation, limiting the use of hazardous chemicals, fewer greenhouse gas emissions, efficient water usage, and efficient resource use and on other hand, it enhances financial performance (or profitability) by resources utilization, production efficiencies, increase in customer trust, and finding new market opportunities with customers that are ready to pay premium prices for management system certified products (Jannah et al., 2020). This resulting in long-term advantages to both the environment and the company’s reputation. As a result, food labelling and certifications are effective instruments for increasing sustainability in the food processing industry (Sirieix et al., 2013).

The integration of management system standards also makes it easy for companies to comply with international rules and regulation and increase brand loyalty; thus, open ways for the companies to exports its food product to most profitable foreign destinations (Agus et al., 2020). Therefore, strategically exploiting food labelling and certification can lead to sustainable financial growth and a competitive edge in the market (Liu et al., 2020). According to Agus et al. (2020) and Jannah et al. (2020), the integration of management system standards leads to a holistic management system which further improve the social reputation of the food processing companies by improved worker health, provide safe working environment for workers, and supplying safe food items for customers (Agus et al., 2020; Jannah et al., 2020).

According to the preceding discussion, most of the prior research looking into the impact of management system certifications on companies’ performance have concentrated on food processing companies in technologically advanced countries. Similarly, these studies often look at the impact of one or two types of management system certifications on the companies’ performance. However, the food processing sector of Pakistan differs significantly from the food processing sectors in technologically advanced countries in terms of food labeling and certifications. In Pakistan, regulatory authorities for food safety labeling, such as the Pakistan Standards and Quality Control Authority (PSQCA) and the Punjab, Sindh, Khyber Pakhtunkhwa, and Baluchistan Food Authorities, mostly oversee the local mandatory food labeling and certifications. Thus, the food processing companies in the county is less willing to adopt the internationally recognized voluntary certifications like ISO 14001, ISO 45001, and ISO 22000. Furthermore, consumer awareness about the internationally certified food products in Pakistan is still limited, with price often being the primary purchase factor, whereas in advanced economies, consumers actively seek products with labels indicating organic certification, sustainability, and ethical sourcing (Khan et al., 2020). Thus, there is a substantial gap in the research regarding the analysis of such effects on food processing companies in Pakistan, particularly those listed on the Pakistan Stock Exchange (PSX). Management system certifications can improve the physical and environmental quality and safety of products in Pakistan’s food processing industry, building connections with consumers and stakeholders. Implementing best production practices and adopting sustainable manufacturing procedures can allows the food processing companies of Pakistan to not only strengthen their local and global market presence, but also promote confidence and credibility among customers and stakeholders.

Given this context, the current study seeks to assess the impact of Environmental, Occupational Health and Safety, and Food Safety Management Systems Certifications (ISO 14001, ISO 45001, and ISO 22000) on the environmental and financial performance of Pakistani food processing companies. Adoption of these certifications has the potential to significantly improve these companies’ long-term performance. The current study will help managers and policymakers in understanding the impact of management system certifications on Pakistan’s food processing industry. The findings will be critical for policymakers in evaluating the existing use of these certificates and implementing strategies to encourage their widespread acceptance across the industry, ultimately supporting a more sustainable food production system.



2 Materials and methods


2.1 Data and its source

In order to assess how ISO 14001, ISO 45001, and ISO 22000 affect the financial and environmental performance of food processing companies, we examined panel data from 19 food processing companies that have been listed for 15 years, from 2009 to 2023, on the Pakistan Stock Exchange (PSX). Initially, we selected the entire 22 food processing companies listed at PSX but we found that 3 companies listed at PSX stopped production for certain years. Therefore, we did not include these companies into our data set. Our final dataset consists of 19 food processing companies1. The relevant data is taken from the State Bank of Pakistan (2010, 2013, 2015, 2017, 2018, 2022) and from the annual reports of the companies. The State Bank of Pakistan (2010, 2013, 2015, 2017, 2018, 2022) provided information on financial performance indicators such as net profit margin, total sales, export sales, current ratio, debt-to-equity ratio, and asset turnover ratio. Additionally, annual reports supplied data on output (production), company size, and age.

For constructing a resource efficiency index, data on raw material consumption and consumption of fuel, steam, electricity, and water were obtained from the companies’ annual reports. Notably, data for 2023 were missing for some variables; these gaps were filled using information from annual reports. Due to incomplete data for some companies across various years, our study employs an unbalanced panel data approach. Information regarding the adoption of ISO 14001, ISO 45001, and ISO 22000 was gathered by visiting the companies’ websites and reviewing their annual reports, where most companies disclose their certification status.

Additionally, data on the subsectors and cities in which these companies operate were collected from their official websites. All quantitative variables from these data sources were initially in nominal terms. Therefore, we adjusted them to real terms by dividing by the Consumer Price Index (CPI) for the respective years. The CPI data were sourced from the World Bank (2024). These real variables were then used in our empirical estimations.



2.2 Empirical estimates

In this section, we discuss the empirical methods to analyze the effect of ISO 14001, ISO 45001, and ISO 22000 on the food processing companies’ environmental and financial performance. To provide theoretical background to this study we follow the Resource-Advantage (R-A) theory. According to R-A theory a company superior performance and a sustainable competitive position depends primarily on its resources. The key challenge for a company is to transform its basic resources into core competencies, which form the foundation of superior competitive positions in market. The basic idea of R-A theory is that if a company use resources that are difficult to imitate and substitute leads to superior performance for that company. For achieving the superior performance, a company cannot acquired these resources but the company can developed these resources (O'Keeffe et al., 1998). To link ISO 14001, ISO 45001, and ISO 22000 to the food processing company environmental and financial performance in the light of R-A theory, we focused on three intangibles namely, innovation resources, human capital, and reputation resources (Djupdal, 2011). In order to analyze the effect of ISO 14001, ISO 45001, and ISO 22000 on the companies environmental and financial performance in the light of R-A theory, we follow the panel data model of (Azomahoua et al., 2001). The model specification is as follows:
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where [image: image] represents the explained variable for the [image: image] company at time [image: image], specifically the environmental performance measured by the resource efficiency index, [image: image] denotes the dependent variable for the [image: image] company at time [image: image], representing the financial performance, such as the net profit margin, [image: image] is a dummy variable that equals 1 if the [image: image] company has adopted ISO 14001, ISO 45001, or ISO 22000 at time [image: image], and 0 otherwise. The variables [image: image] and [image: image] are sets of explanatory variables affecting the environmental and financial performance of the company, respectively. [image: image] and [image: image] are random error terms, while [image: image], [image: image], [image: image], and [image: image] are parameters to be estimated. These parameters may be positive or negative and can achieve statistical significance at various levels, 1% (p < 0.01), 5% (p < 0.05), and 10% (p < 0.1); alternatively, they may also be found to be insignificant. [image: image] represents the company fixed effect and replicates left out variables which are remain roughly the same over time for the [image: image] company, and capture unobservable firm heterogeneity. [image: image] represents the time/year fixed effect and replicates omitted variables which effect the [image: image] company in time period [image: image]. Equations 1 and 2 represent the generalized forms of the two-way fixed effect panel data models. In these models, the dependent variables are the resource efficiency index and the net profit margin. The explanatory variables include: ISO 14001, ISO 45001, ISO 22000 adoption status of the company, company-specific factors, export status of the company, company growth, resource consumption, company competitiveness, and company financial performance indicators which are described below:


2.2.1 Environmental performance

ISO certifications enhance companies’ environmental performance (EP) by promoting more sustainable production processes. These certifications drive improvements in environmental practices, leading to greater overall sustainability in their operations (King et al., 2005). Measuring the environmental performance of a company is not an easy task because there are several indicators which reflect the environmental performance of a company. Combing these indicators to one environmental performance measure is very difficult. Therefore, various researchers used different environmental indicators for measuring the environmental performance at the company level. Tyteca (1996) identified three key types of EP indicators for companies: consumption of resource, waste discharge, and direct impacts on the natural environment. Details of these indicators are outlined in Table A of the Appendix. But, in emerging countries like Pakistan, companies often exhibit reluctance to disclose data on wastewater components and air pollutants, such as Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total Suspended Solids (TSS), pH levels, nitrites, phosphates, heavy metals, carbon dioxide (CO2), nitrogen oxides (NOx), and sulfur dioxide (SO2). Additionally, information regarding the impact of their activities on biodiversity, landscape, the greenhouse effect, ozone layer depletion, and acid rain is frequently withheld (Tyteca, 1996). Due to the unavailability of data on wastewater and air pollutants, we focus on the first set of indicators; raw materials and energy consumption to construct a Resource Efficiency Index (REI). This index, adapted from the methodologies of Azomahoua et al. (2001), Tyteca et al. (2002), and Wagner et al. (2002), assesses a company’s efficiency in utilizing raw materials and energy during production. To develop this index, we calculate the real raw materials consumption per unit of output (RMC) and the real energy consumption per unit of output (EC) for each company using Equations 3 and 4, following the approaches outlined by Alanya et al. (2005), Chettiyappan et al. (1999) and Fei-Baffoe et al. (2013). To assess a company’s environmental performance, we use the REI as a proxy:
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Subsequently, we use the following formula to determine each company’s RMC index:
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where [image: image] in Equation 5 is the lowest RMC value observed across all companies. The company with the lowest RMC is given the highest value of 1, which is allocated to this index, which has a range of 0 to 1. Likewise, we apply a similar methodology to determine each company’s Energy Consumption (EC) index:
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where [image: image] Equation 6 represents the lowest EC value observed across all companies. Lastly, we take the average of the RMC and EC indices to calculate the Resource Efficiency Index (REI) for every company:
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This index given in Equation 7 has a value between 0 and 1, where 1 represents the greatest degree of resource efficiency among all companies.



2.2.2 Financial performance

The conventional microeconomic literature shows that implementing voluntary standards has a positive and significant effect on a company’s financial performance. To evaluate financial performance, we employ the net profit margin (Neeveditah et al., 2017). The net profit margin is defined as the fraction of profit that remains for the owners from each rupee of sales after deducting all expenses and taxes (Fraj‐Andrés et al., 2009).



2.2.3 ISO certifications adoption status of the company

The implementation of voluntary standards improves a company’s environmental and financial performance (Iraldo et al., 2009). We create three dummy variables with values 1 if the [image: image] company acquired ISO 14001, ISO 45001, and ISO 22000 in year [image: image], 0 otherwise (Sarumpaet, 2006), such as:
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2.2.4 Company-specific factors

In addition to adopting voluntary standards, specific company factors also impact environmental and financial performance (Iraldo et al., 2009). We take into account two important variables: the age of the company (Iraldo et al., 2009) and its size (Wagner et al., 2002). Company size is measured by the total number of employees, while company age is calculated based on the number of years the company has been operational (Horbach, 2008; Rehfeld et al., 2007; Tsireme et al., 2012).



2.2.5 Resource consumption

The company resource consumption also significantly affects its environmental performance. We use two resource consumption factors namely, the raw materials cost of the company and energy cost of the company (De Medeiros et al., 2014; Triguero et al., 2013).



2.2.6 Competitiveness

Adopting voluntary standards enables a company to potentially increase its rivals’ costs and enhance its competitive position within the market and industry. To assess the impact of competitiveness on environmental and financial performance, we use market share, defined as the ratio of the company’s actual sales to the total sales within all companies included in the sample (Delmas and Pekovic, 2015; Gumbau-Albert and Maudos, 2002; O'Brien and Torugsa, 2011; Segarra-Blasco and Jove-Llopis, 2019).



2.2.7 Export status of the company

Pressure from foreign consumers and international environmental, health, and food safety regulations can drive a company to enhance its environmental performance. Producing environmentally friendly, healthy, and safe food products can lead to increased demand in foreign markets. To assess this impact, we use the export ratio, which is calculated as the ratio of the company’s real export sales to its total real sales (Miroshnychenko et al., 2017; Wagner et al., 2002).



2.2.8 Firm growth

There is also a vast amount of research that suggests that the company growth has a positive influence on the company performance. As a proxy for firm growth, the difference of real sales for [image: image] company between time [image: image] and [image: image] is used (Amiri et al., 2015; Goedhuys and Mohnen, 2017; Nishitani, 2011).



2.2.9 Financial performance indicators

A company’s financial performance is significantly impacted by financial leverage (Khan et al., 2018; Raihan et al., 2017). The debt-to-equity ratio is used to account for financial leverage (Wagner et al., 2002). Profitability can only be increased by efficient liquidity management, which reduces input needs and offers competitive advantages in recessions. The current ratio, which is computed by dividing current assets by current liabilities, is used to assess a company’s liquidity (Batchimeg, 2017; Vieira et al., 2019; Yusop et al., 2021). In addition, we evaluate asset efficiency using the asset turnover ratio, which assesses how successfully a company uses its assets to produce sales revenue.



2.2.10 Firms’ characteristics

To analyze fixed effects within the food processing subsector, we introduce dummy variables for the four subsectors represented in our sample. We use three dummies, where each dummy is assigned a value of 1 if the company belongs to a specific subsector and 0 otherwise (Grolleau et al., 2007; Horbach, 2008). Similarly, to account for city-specific effects, we include dummies for the cities where the companies operate (Hayat et al., 2020). Since many firms are based in Karachi and Lahore, we create two dummies: one for Karachi and one for Lahore. Each dummy is assigned a value of 1 if the company is located in the respective city and 0 otherwise.





3 Results and discussion


3.1 Trends in management systems certifications overtime

To analyze the trends in the adoption of Environmental Management System (ISO 14001), Occupational Health and Safety Management System (ISO 45001), and Food Safety Management System (ISO 22000) among Pakistani food processing companies from 2009 to 2023, we use data from 19 companies listed on the Pakistan Stock Exchange (PSX). As shown in Figure 1, in 2009, only 20% of these companies were ISO 14001 certified. By 2023, this number had increased to 35%, representing a 15% rise over the period. Similarly, the proportion of ISO 45001 certified companies grew from 15% in 2009 to 35% in 2023, reflecting a 20% increase. The percentage of companies with ISO 22000 certification rose from 20% in 2009 to 45% in 2023, marking a 25% increase.
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FIGURE 1
 ISO 14001, ISO 45001, and ISO 22000 certified food processing companies listed at PSX. Source: Calculated by the authors using data from food processing companies listed on the PSX.


This significant increase in ISO 14001, ISO 45001, and ISO 22000 certifications can be linked to a greater understanding of the environmental, financial, economic, and social benefits of these certifications. Furthermore, increased demand for sustainable and safe food items in both domestic and foreign markets is believed to have influenced this development. The certifications provide major practical benefits to food processing companies, such as reduced raw material usage, lower energy consumption, greater process efficiency, lowered waste generation and disposal costs, and enhanced resource recovery.

Because of these benefits, ISO 14001, ISO 45001, and ISO 22000 certified food processing companies have superior resource efficiency than non-certified companies. Similarly, the application of ISO 14001, ISO 45001, and ISO 22000 enabled food companies to make better use of their inputs such as physical capital, human capital, and raw resources. Furthermore, the use of ISO 14001, ISO 45001, and ISO 22000 improves operational safety. This better utilization of inputs increases total factor productivity of the certified companies. Consequently, the ISO 14001, ISO 45001, and ISO 22000 certified companies’ experiences higher economic efficiency is compared to the non-certified companies.



3.2 Descriptive statistics

Table 1 provides the descriptive statistics and definitions of the key variables used in this study. It is noted that the average environmental performance, as indicated by the Resource Efficiency Index, is higher for ISO 14001, ISO 45001, and ISO 22000 certified food processing companies (0.18) compared to non-certified companies (0.16 and 0.17). Financial performance, measured by the net profit margin, is also significantly better for ISO 14001 and ISO 45001 certified companies (0.09) compared to non-certified firms (−0.01). However, the financial performance of ISO 22000 certified companies (0.05) is like that of non-certified companies. Regarding company-specific variables, the average age of ISO 14001, ISO 45001, and ISO 22000 certified companies ranges from 19 to 21 years, whereas non-certified companies have an average age between 16 and 17 years. The average size of certified companies ranges from 966 to 1772 employees, compared to 511 to 888 employees for non-certified companies. In terms of environmental factors, certified companies have higher average values for real raw materials cost and real energy cost (both logged) compared to their non-certified counterparts. Market share is also notably higher for ISO 14001, ISO 45001, and ISO 22000 certified companies (0.98, 0.93, 0.51) versus non-certified companies (0.22, 0.21, 0.42). Similarly, the average export ratio for certified companies (0.36, 0.35, 0.35) exceeds that of non-certified firms (0.04, 0.08, 0.1).



TABLE 1 Descriptive statistics.
[image: Table1]

Sales growth varies across certifications: ISO 14001 and ISO 45001 certified companies show lower average sales growth (0.02, 0.08) compared to non-certified firms (0.06, 0.1), whereas ISO 22000 certified companies exhibit higher sales growth (0.07) compared to their non-certified counterparts (−0.06). Current ratios are relatively lower for ISO 14001 and ISO 45001 certified companies but higher for ISO 22000 certified companies related to non-certified companies. The debt-to-equity ratio is higher for ISO 14001 and ISO 45001 certified companies compared to non-certified companies, while ISO 22000 certified companies have a lower debt-to-equity ratio. Additionally, the asset turnover ratio is higher for ISO 45001 certified companies compared to non-certified firms, while ISO 14001 and ISO 22000 certified companies show similar asset turnover ratios to non-certified companies. Among ISO 14001 certified companies, 37% are in the dairy processing subsector, 41% are in the food and beverages subsector, and 17% are in the edible oil subsector.

In similar fashion, the companies who acquired ISO 45001, 35 percent of them belong to dairy processing subsector, 39 percent of them belongs to food and beverages subsector, and 8 percent of them belongs to edible oil subsector. Likewise, the companies who acquired ISO 22000, 20 percent of them belong to dairy processing subsector, 25 percent of them belongs to food and beverages subsector, and 7 percent of them belongs to edible oil subsector. Finally, the companies who implemented ISO 14001, 21 percent of them operating in Karachi and 8 percent of them operating in Lahore. Similarly, the companies who acquired ISO 45001, 35 percent of them operating in Karachi. Likewise, the companies who acquired ISO 22000, 36 percent of them operating in Karachi and 33 percent of them operating in Lahore.



3.3 Results of the fixed effect regressions

In this section, we present the findings from fixed effect regressions to examine how Environmental, Occupational Health and Safety, and Food Safety Management Systems Certifications (ISO 14001, ISO 45001, ISO 22000) impact the environmental and financial performance of food processing companies. We estimate fixed effect models for two performance measures: the Resource Efficiency Index and the Net Profit Margin. Specifically, we perform a total of six regressions for each performance measure. For the environmental performance measure, we incorporate both time and company fixed effects in the initial set of regressions. In the second set, focusing on financial performance, we include only time fixed effects. The diagnostic test results for the three environmental performance models are summarized in the final section of Table 2.



TABLE 2 Results of fixed effect regression with resource efficiency index (environmental performance).
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Here, the R-squared values range from 0.76 to 0.77, with the Root Mean Square Error (Root MSE) varying between 0.11 and 0.12. The F test results indicate that the regression models are statistically significant at the 1% level for all three environmental regressions. Similarly, the diagnostic test results for the financial performance models are detailed in the last section of Table 3. In these models, the R-squared values range from 0.20 to 0.24, and the Root MSE ranges from 0.25 to 0.26. The F test results demonstrate that these regression models are statistically significant at the 5 and 10% levels for each of the three financial performance regressions. Furthermore, the Mean Variance Inflation Factor (VIF) of the six regression models are lower than 10, indicating that there is no multicollinearity among the explanatory variables used in the six regression models. It is reasonable since we combined cross-sectional and time series data (panel data) which is one of the most important remedial measures to correct the problem of multicollinearity. For checking the serial correlation among the variables, we perform Wooldridge test for serial correlation. Based on statistically significant values of the test for the six regression models, we reject the null hypothesis of no serial correlation. However, the problem of serial correlation is corrected using firm, time, sub-sector, and regional fixed effects into our six regression models. Finally, on the basis of statistically significant values of the Hausman test for the six regressions models, we reject the null hypothesis that random effects models are consistent and efficient compared to fixed effects models. Thus, we concluded that the fixed effect models are more appropriate than random effect models. Therefore, we have proceeds with fixed effect models.



TABLE 3 Results of fixed effect regression with net profit margin (financial performance).
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The results from the environmental performance regressions in models (1), (2), and (3) presented in Table 2 indicate that ISO 14001, ISO 45001, ISO 22000 certifications, company size, market share, and export ratio all have a significant positive impact on the environmental performance of the companies. Conversely, real raw materials cost, real energy cost, and the food and beverages subsector are found to have a significant negative effect on environmental performance.

In model (1), we observe that the estimated coefficient of ISO 14001 is statistically significant at 1 percent level and the sign of the estimated coefficient is positive. This indicates that resource efficiency of ISO 14001 certified food processing companies is, on average, 0.15 points higher than that of non-certified companies. This finding suggests that ISO 14001 certified companies exhibit greater resource efficiency compared to their non-certified counterparts. A possible explanation for this improvement is that the ISO 14001 standards require certified companies to implement various strategies aimed at reducing resource consumption Resultantly, these strategies reduce the companies’ raw material use and energy (electricity, water, gas) consumption and improve their environmental performance. Comparing this result with other studies, Djekic et al. (2014) found that adopting ISO 14001 enhanced the environmental performance of Serbian food processing companies. Moreover, Emamisaleh et al. (2018) observed a statistically-significant positive impact of sustainable supply chain management practices on the environmental performance of food processing companies. Similarly, Atienza-Sahuquillo and Barba-Sánchez (2014) found that the implementation of an effective environmental management system reduces a food processing company’s environmental impact. Furthermore, Diab et al. (2015) observed a significant positive impact of green supply chain management practices on the food processing companies’ environmental performance.

Model (2) shows that the estimated coefficient of ISO 45001 is statistically significant at 1 percent level and the sign of the estimated coefficient is positive. This specifies that ISO 45001 certified food processing companies have an average resource efficiency of 0.13 points greater than non-certified companies. This result reveals that ISO 45001 certified companies have superior resource efficiency than non-certified companies. The adoption of ISO 45001 encourages employees to participate in the development, implementation, and improvement of an effective occupational health and safety management system. Employees that are properly engaged in the development, implementation, and improvement of an efficient occupational health and safety management system are better equipped to give innovative ideas for enhancing company procedures, discovering inefficiencies in manufacturing processes, and eliminating waste. Employees’ active participation can develop a culture of continual improvement inside the company, resulting in more efficient resource utilization.

According to model (3), the estimated coefficient of ISO 22000 is statistically significant at 10 percent level and the sign of the estimated coefficient is positive. This shows that resource efficiency of ISO 22000 certified food processing companies is, on average, 0.08 points greater than that of non-certified companies. This finding indicates that resource efficiency is higher in ISO 22000 certified companies than in non-certified ones. The adoption of ISO 22000 encourages companies to establish and maintain effective control measures and operational procedures to ensure food safety. These measures can also contribute to restructuring production processes, reducing inefficiencies, and minimizing resource consumption. Resultantly, a well implemented operational procedures and best practices can lead to more efficient use of raw materials, energy, water, and other resources. The findings of Liu et al. (2021) supported this result; however, instead of ISO 22000, they used Hazard Analysis Critical Control Point (HACCP) management system. Their results indicated that HACCP certification reduced production costs of food processing companies.

In all the three models, the estimated coefficients of company size are statistically significant at 5 and 10 percent levels and the signs of the estimated coefficients are positive. This indicates that if the size of the companies increases by one employee the resource efficiency of the companies increases by 0.00005 to 0.00007 points. A possible explanation for this positive relationship is that big companies have more resources and budget to invest in more environmentally friendly technologies and health and food safety management practices which further improve their environmental performance by minimizing their resources consumption. Delmas and Pekovic (2015); Gumbau-Albert and Maudos (2002); O'Brien and Torugsa (2011), and Segarra-Blasco and Jove-Llopis (2019) found a significant positive impact of company size on the companies’ resource efficiency strategies.

In all the three models, the estimated coefficients of real raw material cost are statistically significant at 5 and 10 percent levels and the signs of the estimated coefficients are negative. This shows that a one-point increase in raw materials cost decrease the resource efficiency of the companies by 0.02 to 0.03 points. This result is plausible because when the companies consume more raw-materials then it increases raw materials cost of the companies and ultimately decreases their raw materials efficiency. In other words, the companies produce less output consuming costly raw materials which badly affect the resource efficiency plans of the companies and reduce their environmental performance. Hayat et al. (2020) found a similar result but instead of ISO 14001, ISO 45001, and ISO 22000 they used eco-labels. Similarly, in all the three models, the estimated coefficients of real energy cost are statistically significant at 1 percent levels and the signs of the estimated coefficients are negative. This specify that a one-point increase in energy cost decrease the resource efficiency of the companies by 0.05 points. This result is plausible because when the companies consume more energy than it increases energy cost of the companies and ultimately decrease their energy efficiency. In other words, the companies produce less output consuming costly energy which badly affect the resource efficiency plans of the companies and further reduce their environmental performance.

In all the three models, the estimated coefficients of market share are statistically significant at 1 percent levels and the signs of the estimated coefficients are positive. This indicates that a one-point increase in market share increase the resource efficiency of the companies by 0.08 to 0.1 points. This result shows that the more competitive the companies the higher their resource efficiency. Participating in resource efficiency competitions allows companies to set their products apart from those of competitors who rely on resource-intensive production methods. By adopting a strategy of resource-efficient product differentiation, companies can attract new customers and create barriers to entry for new firms. These barriers can be technological, environmental, economic, safety-related, or cultural. This approach not only increases the costs for rivals but also enhances the companies’ overall environmental performance. Segarra-Blasco and Jove-Llopis (2019) also found a significant positive effect of the companies’ competitive advantage on their energy efficiency.

Moreover, in all the three models, the estimated coefficients of export ratio are statistically significant at 5 percent levels and the signs of the estimated coefficients are positive. This specifies that a one-point increase in export ratio increase the resource efficiency of the companies by 0.05 points. The pressure from the companies’ foreign customers and foreign environmental, health safety, and food safety regulations and standards may force the exporting companies to improve their environmental performance by minimizing its resources consumption. Furthermore, the exporting food processing companies of Pakistan face strict competition with foreign companies. This strict competition forced the Pakistani food processing companies to improve their resource efficiency. Delmas and Pekovic (2015) also observed a significant positive impact of exports on the companies’ resource efficiency strategies.

Finally, the estimated coefficient of food and beverages is statistically significant at 10 percent level and the sign of the estimated coefficient is negative. This shows that resource efficiency of the food processing companies operating in food and beverages subsector is on average 0.44 points lower as compared to the companies operating in other food processing subsectors. Food and beverage products require proper packaging to ensure freshness, safety, and shelf life of the products. A huge consumption of packaging materials and waste management practices can significantly impact resource efficiency of the companies. Food processing companies in the food and beverages subsector may face challenges related to packaging optimization, waste reduction, and recycling, which can negatively affect resource efficiency compared to the food processing companies in other subsectors with less packaging-intensive products.

The financial performance regression results from models (4), (5), and (6) in Table 3 demonstrate that ISO 14001, ISO 45001, ISO 22000, sales growth, current ratio, and asset turnover ratio have a significant positive influence on a firm’s financial performance. In contrast, firms in the dairy, food and beverages, and edible oil sectors experience a notable negative impact on their financial performance.

In model (4), we observe that the estimated coefficient of ISO 14001 is statistically significant at 1 percent level and the sign of the estimated coefficient is positive. This indicates that the financial performance of the ISO 14001 certified companies is on average 0.2 points higher as compared to the non-certified companies. The ISO 14001 certification enable the companies to capture huge amount of environmentally conscious consumers and earned a price premium which ultimately improves their financial position. Besides, ISO 14001 certification also helps the companies in better utilization of resources and reduction in production costs which further improve their financial performance. Comparing this result with other studies, Segarra-Oña et al. (2011) found a significant positive impact of ISO 14001 on several financial performance indicators like net sales, profit margin, and profit per employee. Similarly, Emamisaleh et al. (2018) indicated that sustainable supply chain management practices positively impact the financial performance of food processing companies. Similarly, Diab et al. (2015) found a significant positive impact of green supply chain management practices on the food processing companies financial performance. Furthermore, Menike (2020) found that environmental accounting disclosure had a significant positive impact on return on assets of listed Sri Lankan food processing companies. However, the findings of Kakouris and Sfakianaki (2018) regarding the financial benefits of ISO 9001 certification are not convincing. They found that the financial benefits from the adoption of ISO 9001 are intangible for food and beverages companies.

In model (5), we find that the estimated coefficient of ISO 45001 is statistically significant at 1 percent level and the sign of the estimated coefficient is positive. This specifies that financial performance of the ISO 45001 certified companies is on average 0.15 points higher as compared to the non-certified companies. The adoption of ISO 45001 certification differentiates companies from their competitors by demonstrating their commitment to occupational health and safety excellence. In today modern era, customers, investors, and other stakeholders increasingly prioritize workers safety and sustainability when making decisions regarding a company. In such circumstances, ISO 45001 certified companies can use their certification as a competitive advantage, attracting new customers, investors, and other stakeholders, and can earn premium prices for their products, ultimately leading to improved financial performance.

In model (6), we observe that the estimated coefficient of ISO 22000 is statistically significant at 10 percent level and the sign of the estimated coefficient is positive. This shows that the financial performance of the ISO 22000 certified companies is on average 0.07 points higher as compared to the non-certified companies. ISO 22000 certification is increasingly recognized worldwide, and valued by customers, suppliers, and regulatory agencies as a mark of excellence in food safety and quality management. Thus, the ISO 22000 certified companies can gain a competitive advantage in the domestic and international markets by differentiating products from non-certified competitors. This product differentiation based on ISO 22000 certification can further attracts new customers, and can securing contracts with retailers, distributors, and food service providers. This can further increase demand for ISO 22000 certified products, contributing to higher sales and improve financial performance. This result is consistent with the findings of Liu et al. (2021); However, instead of ISO 2200, they used Hazard Analysis Critical Control Point (HACCP) management system. Their results indicated that HACCP certification has both short and long-term impacts on food processing companies’ profitability.

In addition, in all the three models, the estimated coefficients of current ratio are statistically significant at 5 and 10 percent levels and the signs of the estimated coefficients are positive. This indicates that a one-point increase in current ratio increase the financial performance of the companies by 0.007 points. Normally a high liquidity is a sign of financial strength. The effective liquidity management helps companies to reach higher profitability by reducing their input needs. Furthermore, holding cash also provides some advantages at the company level first; It covers daily expenses such as salaries, materials, and taxes. Additionally, because future cash flows can be unpredictable, holding cash provides a safety buffer against potential downturns. Lastly, having cash on hand enables the company to seize highly profitable investment opportunities that require immediate payment. Therefore, companies with high liquidity are less likely to face financial constraints and have more resources at hand to undertake profit enhancing activities. This result contradicts the findings of Menike (2020), he found that liquidity had insignificant impact on return on assets of listed food processing companies in Sri Lanka.

In all the three models, the estimated coefficients of assets turnover ratio are statistically significant at 1 percent levels and the signs of the estimated coefficients are positive. This specifies that a one-point increase in assets turnover ratio increase the financial performance of the companies by 0.1 points. An increase in the asset turnover ratio for a food processing company indicates that the company is generating more revenue relative to its assets. This reflects effective use of assets to drive sales, which can contribute to improved profitability and financial performance. Similar findings were reported by Iwata and Okada (2011) and Wagner et al. (2002), who, instead of using the asset turnover ratio, examined its inverse, known as the capital intensity ratio.

Finally, in all the three models, the estimated coefficients of dairy and edible oil are statistically significant at 1, 5, and 10 percent levels and the signs of the estimated coefficients are negative. Similarly, in model (4), the estimated coefficient of food and beverages is statistically significant at 10 percent level and the sign of the estimated coefficient is negative. This shows that the financial performance of the food processing companies operating in dairy, food and beverages, and edible oil subsector is on average 0.1 and 0.2 points lower as compared to the companies operating in other food processing subsectors. Food processing companies in the dairy, food and beverages, and edible oil subsectors face challenges related to input costs, including raw materials, ingredients, packaging, and transportation. These companies heavily rely on agricultural commodities and perishable products, which can be subject to price fluctuations and supply chain disruptions. The proper management of input costs and supply chain challenges are often more complex and costly for companies in these subsectors. Thus, the companies operate in these subsectors often shows lower financial performance compared to companies in other food subsectors.




4 Conclusion and recommendations

This study examines the impact of Environmental, Occupational Health and Safety, and Food Safety Management Systems Certifications (ISO 14001, ISO 45001, ISO 22000) on the food processing companies environmental and financial performance. To achieve this, fixed effect regressions are performed using data from 19 food processing companies listed on the PSX. The regression results reveal that ISO 14001, ISO 45001, and ISO 22000 certifications significantly enhance both environmental and financial performance. This suggests that these certifications contribute to the sustainable performance of food processing companies. Additionally, factors such as company size, market share, and export ratio positively affect environmental performance, while real raw materials cost, real energy cost, and involvement in the food and beverages sector negatively impact it. Furthermore, sales growth, current ratio, and asset turnover ratio are positively related to financial performance, whereas firms in the dairy, food and beverages, and edible oil sectors experience a negative impact on financial performance.

The finding that ISO 14001, ISO 45001, and ISO 22000 enhance the environmental performance of food processing companies is highly relevant for their management teams. Many food processing companies are actively looking for environmental measures to reduce raw material usage and energy consumption. Adopting ISO 14001, ISO 45001, and ISO 22000 is a potential approach because these standards compel companies to apply strategies that reduce resource usage. As a result, these measures can lead to lower raw material and energy use, hence enhancing environmental performance. Additionally, these certifications have a significant impact on the financial performance of food processing companies. The increasing customer demand for sustainable, safe, and health-conscious products drives food processing companies to look into various environmental, health, and safety measures. Integrating ISO 14001, ISO 45001, and ISO 22000 enables companies to offer products that satisfy these specifications while maintaining greater price premiums. Furthermore, the combination of ISO 14001, ISO 45001, and ISO 22000 certification can assist food processing companies in better resource utilization and lowering per unit production costs, hence improving their financial performance. Furthermore, SO 14001, ISO 45001, and ISO 22000 promote the long-term performance of food processing firms. This makes it attractive for management teams to obtain these certificates since they guarantee improved long-term performance, which is increasingly important. Governments can also play an important role in encouraging non-certified companies to acquire these standards. To encourage the implementation of ISO 14001, ISO 45001, and ISO 22000, governments should provide incentives such as grants to cover certification expenses. Another useful option would be to provide green tax exemption to companies who acquire certification. These incentives would significantly encourage firms to voluntarily implement these standards, with green tax relief being particularly impactful in motivating the adoption of ISO 14001, ISO 45001, and ISO 22000.

The current analysis of ISO 14001, ISO 45001, and ISO 22000 and their impact on sustainability is limited to public sector food processing companies in the country. Future research could extend this analysis to private sector food processing companies in Pakistan. Additionally, the scope of the analysis has been confined to the food processing sector. It would be valuable to explore similar studies in other key manufacturing sectors in Pakistan, such as textiles, footwear, chemicals, pharmaceuticals, motor vehicles, auto parts, sugar, machinery, oil, power, gas, and electrical equipment. Furthermore, there is a lack of comprehensive data on ISO certification adoption and its effects on company performance. Therefore, the Pakistan Bureau of Statistics (PBS) has a critical role in gathering nationwide data on ISO certifications. This could be achieved by including relevant questions in the next round of the Census of Manufacturing Industries (CMI) to better capture the adoption and impact of ISO certifications.
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Footnotes

1   In developing country like Pakistan, the data of private food processing companies is not available. However, the data of listed food processing companies is easily available in State Bank of Pakistan reports and annual reports of the listed companies. Thus, due to data availability of the listed food processing companies, in this study we used data from food processing companies listed at PSX.
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