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Abstract

The financial industry is transforming sustainability through new technologies and advisory services. Investors are now
more interested in financing sustainable projects, and sustainability frameworks and disclosures are being strengthened to
meet the growing demand for transparency from stakeholders. Today, there is a growing recognition of the importance of
environmental, social, and governance (ESG) issues, aligned with the increasing demand for corporate sustainability. ESG
assessments facilitate the comparison of companies based on their sustainable practices. This research aims to examine the
influence of ESG ratings on the financial performance of food companies. The paper examined the relationship between
ESG ratings and financial performance using ordinary least squares regression. The results show that higher ESG ratings
are associated with more positive financial performance and higher financial results. In this context, an important driver
for accelerating the 'mainstreaming' of sustainable finance is the advisory process.
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1. Introduction

Investors have developed a new investment trend based on stakeholder information demands. Transparency and valuable
information are expected from companies by their stakeholders. Investing sustainably involves selecting asset classes that
consider environmental, social, and governance (ESG) factors. Combined social and/or environmental benefits with
financial returns is an investment strategy designed to address an investor's social, ethical, ecological, and economic
concerns [1]. In today's business world, corporate sustainability has become an essential component. Due to sustainable
practices, companies have begun realizing business benefits, and as sustainability becomes more important to the public,
financial value is created [2]. A key objective of the 2030 Agenda is to encourage businesses, to adopt sustainable practices
and integrate sustainability information into their reporting cycles. Several ESG practices are voluntary and driven by
external factors or internal factors. Economic success can be impacted by these practices, providing long-term benefits for
the firm [3]. Additionally, assessing these practices can provide information to stakeholders about companies' ethics [4].

In recent years, there has been an increasing number of independent advisory firms that assess firms' ESG performance for
public consultation, demonstrating the importance of considering such factors. Although these rating systems have
primarily been designed to support investment decisions [5], other stakeholders such as consumers, governments, or non-
governmental organizations also use them [6]. Academia has also revealed a growing interest in corporate ESG assessment
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For packaged food companies that heavily rely on the agriculture sector for their sourcing and operations, agriculture ESG
reporting is particularly important. Global greenhouse gas emissions are attributed to the land sector as a whole at
approximately 23 percent, and it requires both natural resources and human capital [8]. Businesses are being challenged
and able to take advantage of being more aware of ESG reporting. As a result of accurate ESG reporting, organizations
can identify risks and develop solutions to mitigate climate change, reduce carbon footprints, and handle smaller, sector-
wide challenges that require accurate data collection and the use of advanced technology, as well. The application of ESG
reporting in the food industry supply chain can, therefore, provide investors and stakeholders with an opportunity to take
action, understand financial risks and costs, and accurately calculate the costs of inaction. Further, it allows identifying
ESG gaps and risks in business models and the finding of appropriate solutions. Nevertheless, despite receiving theoretical
backing, the correlation between ESG disclosure and the expense of equity capital remains largely uncharted territory
within the existing body of literature.

The objective of this study is to examine how ESG disclosure influences the financial index results. Moreover, this study
studies a particular sector like the food sector to consider the unique characteristics and peculiarities of the industry when
evaluating non-financial disclosure.

The article is structured as follows: Section 2 provides a summary of the literature, section 3 outlines the chosen research
methodology, section 4 showcases the empirical results, and section 5 presents discussions and conclusions.

2. Literature review

Until now, there has been a significant amount of research conducted on the correlation between ESG performance and
financial performance. One aspect of research delves into this topic by examining if the disclosure of ESG data results in
improved financial performance. Many authors highlight the favorable aspects of ESG investments instead of adopting a
more objective scientific approach.

As most independent advisory firms focus on evaluating the ESG performance of companies for public consultation, the
importance of considering ESG factors has increased. These rating systems were primarily created to help make financial
decisions [5]. ESG scores are also used by additional stakeholders, such as consumers, governments, or non-governmental
organizations (NGOs) [6]. A growing interest in corporate ESG assessment has also been noticed by the wider research
community, as evidenced by new ideas for indicators measuring corporate ESG performance [9,7].

Several ESG practices are optional and motivated by internal (managerial attitudes toward sustainability) as well as
external (market demands, societal desires, or regulatory requirements) factors [10]. These actions can have a positive
long-term effect on a company's financial performance [3]. Furthermore, evaluating these practices can be used to track
the moral conduct of businesses [4], providing pertinent data to stakeholders [5,11]. Because of this, stakeholders such as
consumers and investors are becoming more interested in corporate ESG [12].

According to the ESG investment approach [13], investors should evaluate companies not only on their financial
performance but also on their social and environmental governance performance. As a result, it is recommended to use
numerical scores to assess an organization's ESG performance. Additionally, issues related to investing in ways to eliminate
social injustice and global warming are gaining public attention [14]. This validates several research papers that strongly
support the concept of ESG investing.

While there is growing support and awareness for ESG investing, there has also been strong criticism of these approaches
in recent years. The growing number of scientific publications devoting their attention to examining various ESG
investment issues also shows that hyper-positivism, greenwashing, and data fraud are encouraged [15,16,17]. One of the
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main issues from an ESG financial perspective, as claimed by Hvidkjer [18], is that many studies are based on very short
time periods over which returns are measured. Some studies use time intervals of less than ten years. Moreover, the results
are sensitive to particular macroeconomic conditions within a short time frame. Consequently, it is not always possible for
statistical techniques to fully understand such circumstances.

Regrettably, ESG has been heavily criticized on three issues. First, even though ESG compiles an ambitious list of tips, it
doesn't offer businesses and investors a clear guideline for navigating the trade-offs that are a necessary part of every
society. Second, even though ethical business practices are commendable, it is frequently very profitable for the company
to shift costs—Ilike pollution—to society rather than directly covering them. This means that entrepreneurs frequently lack
objective motivation in real life. Thirdly, ESG investments involve extent issues. This is because different valuation
systems are complex, contradictory to each other, and open to different interpretations [19,14,20,21].

Still, authors like Silva et. al. [22], has indicated that there is "dissatisfaction of stakeholders" with current assessment
approaches, even despite the emergence of initiatives aimed at evaluating and measuring firms' ESG performance.
Stakeholders are not typically involved in the process of creating and implementing these ESG scores, so their views on
what constitutes (or does not constitute) "substance" data are disregarded [23,24]. Therefore, concerning stakeholders, the
ESG index does not fully satisfy the principle of materiality, and it typically falls short of providing sufficient support to
stakeholders seeking a deeper understanding of organizations' performance [25]. For this reason, it is necessary to take into
account the concerns of various stakeholders when evaluating the ESG performance of a company [20].

Consequently, there is mixed evidence that food companies report more than other companies. Nonetheless, recognizing
industry-specific factors and issues is important when examining ESG disclosures.

The purpose of this paper is to support the advancement of ESG performance measurement and monitoring so that food
firms can contribute to financial development. Food firms can use the results of this study to better tailor their strategies to
meet financial expectations, by integrating their management strategies.

3. Materials and methods
3.1 Study area

To examine our primary areas of focus, we utilize a dataset at the company level that has been acquired. Thus, a survey
method was used for research purposes. A questionnaire containing 17 variables was prepared regarding economic criteria.
Eight food companies from Central Macedonia, Greece were included in the study. Simple random sampling was used for
the sampling.

3.2 Methodology

For our study, we computed the financial ratios of profitability (P), leverage (L), valuation (V), and coverage (C). The
profitability ratios are comprised of the Net profit margin indicator, ROA, and ROE. Leverage ratios consist of the debt
ratio and debt-to-equity ratio. The valuation ratio involves price to earnings ratio Lastly, the coverage ratio encompasses
the interest coverage ratio. Financial ratios were calculated for each food company based on one year of data to evaluate
the firm's economic performance. Descriptive statistics were used to analyze the mean and standard deviation of these
ratios. To ensure comparability, a normalization process was implemented to scale all ratios between 0 and 1. Since the
ranges of the ratios varied significantly, a specific scale of 0 to 1 was developed. The original values were then linearly
normalized while preserving their relative distances. Using these transformed and normalized financial ratios, a correlation
analysis was conducted. The non-parametric Spearman approach was employed for the correlation analysis. To simplify
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analysis and interpretation, all normalized, transformed, and partially inverted ratios were aggregated at the indicator level.
The analysis was performed using SPSS V. 28.

The standard deviation, which is measured by the difference between each value in a data set and the arithmetic mean, is
a way of quantifying the dispersion of data. It shows how far from the mean each data sample is. Data is more dispersed
and indicates greater variability when the standard deviation is higher. The context and type of data examined determine
how the standard deviation is interpreted. Generally, a low standard deviation suggests that the data are very close to the
mean, which means there is less variation and more consistency in the findings. Conversely, a high standard deviation
means that the data deviate more from the mean, suggesting that the findings are less consistent and more variable.

4. Results

In Figure 1. Financial indicators are reported as untransformed raw data. Descriptive data includes some statistical
measures such as mean and standard deviation.

Interest coverage ratio (C1)
P/E (V1)

Debt ratio (L2)

Debt to equity ratio (L1) ® Mean
® Std. Deviation

ROE (P3)

ROA (P2)

uill

Net profit margin indicator (P1)

0.00 0.10 0.20 0.30 0.40 0.50 0.60

Figure 1. Descriptive statistics of financial index results

In terms of profitability, the results showed insignificant performance of the companies. The net profit margin ratio (P1)
was calculated at 0.02 suggesting that companies on average had 2 percent net profit at a relatively low rate compared to
their invested capital (ROE). Further, the return on assets (P2) was measured at 0.08 indicating low returns from assets. In
addition, the return on equity (P3) is 0.07, indicating that the firms also produced a low return on equity. However, both
ROE and ROA scores are higher than the net profit margin, indicating that there is potential for profitability. Concerning
the standard deviation of the performance indicators, there are no large deviations, namely the net profit margin ratio of
0.12, at (ROA) 0.25 and (ROE) 0.43. These measurements indicate that on the one hand on average the standard deviation
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takes low values and on the other hand the data are very close to the mean, which means that there is less variation and
more consistency in the findings.

Then, debt ratios appear to be relatively high compared to the profitability discussed above. This is a worrying sign for
firms implementing ESG standards. Specifically, the debt-to-equity ratio (L1) was calculated at 0.44, meaning that on
average 44 percent of investors withdraw from investing capital in companies. Taking into account the total equity of the
company rather than total assets, the debt-to-equity ratio provides the same information as the debt ratio. Thus, calculating
debt as a function of assets provides the debt-to-assets ratio (L2), which was measured at approximately 0.28 the hatred
compared to the debt-to-equity ratio. This difference is due to good management of capital assets. The standard deviation
is calculated as follows 0.30 on the debt-to-equity ratio and 0.22 on the debt ratio. These measurements show that on
average the standard deviation takes low values, and the data are very close to the mean. Thus, there is less variation and
more reliability in the results.

The P/E (V1), which is called the earnings multiple or price-to-earnings per-share ratio was calculated at 0.53. It is a
positive result as it points to the high valuation of financial entities adopting ESG criteria. In addition, the average standard
deviation in this category of ratios is also low 0.18 indicating minimal dispersion of values and strong precision of the
findings.

Lastly, the interest coverage ratio (C1) contributes to the ability of companies to repay annual interest or outstanding
financial charges. It was calculated at 0.36, a positive result indicating that the rate at which fixed assets are liquidated to
repay interest is satisfactory as the interest coverage ratio is low.

To obtain useful information on the interactions between the financial ratios of companies adopting ESG criteria, the
correlations between the financial ratios were transformed, normalized, and inverted according to the Spearman ranking
(Figure 2). Inter-indicator correlation coefficients are shown by the values outside of the main diagonal. A positive
correlation is indicated by positive values, and a negative correlation is indicated by negative values. The possible values
are -1 to +1. Values that are near +1 denote a positive correlation, those that are near -1 denote a negative correlation, and
those that are near 0 denote no correlation at all.
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Figure 2. Heat map of financial ratios correlation

Figure 2 contains the correlations between various financial ratios. The colors of each cell show the correlation strength
and direction. Each cell represents the correlation between two indicators. High negative correlations are associated with
dark blue colors and high positive correlations are related to dark red colors. More specifically, the net profit margin ratio
and the return on assets ratio, respectively P1 and P2, have a correlation coefficient of 0.38 (positive value). Also, the
correlation between the net profit margin ratio (P1) and the return on equity ratio (P3) is 0.36 (positive value), and the
correlation between P2 and P3 is 0. 44 (positive value). We observe that all the correlations between P1, P2, and P3 are
positive which proves that companies that have high net margin ratio tend to have increases in both return on assets and
return on equity.

Regarding the leverage ratios, the correlation between the debt-to-equity ratio and the debt ratio, respectively L1 and L2,
is -0.13 (negative value). The negative value indicates the inverse ratio of the ratios. That is, as the debt-to-equity ratio
increases, the debt ratio will decrease, and the reverse is also true.

Comparing the correlations between all profitability indicators (P1, P2, P3) and leverage indicators (L1 and L2), we
observe the following results. The debt-to-equity ratio (L1) seems to have a positive correlation with all profitability ratios
net profit margin ratio (P1) at 0.33, return on assets ratio (P2) at 0.29, and return on equity ratio (P3) at 0.47. As debt-to-
equity ratios increase, net profit return on assets and return on equity tend to increase. However, the debt-to-equity ratio
(L2) appears to have a significant negative relationship with all profitability ratios net profit margin ratio (P1) at -0.27,
return on assets ratio (P2) at -0.18 and return on equity ratio (P3) at -0.21. Thus, as debt increases, net profit return on

Proc. of SPIE Vol. 13212 132120G-6



assets and return on equity tend to decrease as it is a normal variation. In conclusion, debt ratios and return ratios are highly
correlated which deserves special attention.

The correlation between the debt-to-equity ratio (L1) and the earnings multiplier (V1) is 0.24 (positive value). Furthermore,
the correlation between the debt ratio (L2) and the earnings multiplier (V1) is 0.03 (close to zero). The correlations between
these ratios show that firms' profits are not affected by their debts.

In addition, the correlation between the earnings multiplier (V1) and the interest coverage ratio (C1) is 0.11 (positive).
Indicating a normal relationship, meaning that as the profits of the firms increase, they can repay the financial interest
incurred in the current year.

5. Discussions and Conclusions

To acquire a summary of the most recent scientific research, a methodical examination of financial ratios can be beneficial.
Having a thorough overview of a wide range of diverse research areas is one of the main benefits of financial ratio analysis.
By evaluating accounting data to produce ratios that help evaluate the risk and long-term viability of food companies,
certain studies in the food industry have demonstrated the value of financial ratio analysis.

The results of the analysis of the financial indicators show that the profitability of companies adopting ESG criteria is
relatively stagnant and not very profitable. In terms of profitability, the indicators show neutral results. The net profit
margin indicator shows that companies have a low-profit margin. The low profitability is likely to be due to capital
expenditure on installation and special systems (e.g., environmental pollution measuring stations), quality management
systems, and operating costs. Compared to the net profit margin indicator, the return on assets (ROA) and return on equity
(ROE) indicators show almost negligible growth that is not affected by the sustainability criteria. Nevertheless, financial
leverage has a significant correlation with ESG standards deserving special attention. Furthermore, the debt ratio may be
relatively high due to costly investments but correlating it with net profit shows that it seems to cover debts in the long run
due to its positive correlation. The valuation of entities applying ESG criteria is high and does not seem to be negatively
affected by debt and interest coverage.

In conclusion, it appears that the role of ESG standards in Greek food businesses is positive, increasing the valuation of
businesses due to the principles they espouse. Assumingly, industries and businesses with significant annual turnover can
address ESG influences. In line with Petkou et al. [26], food industries with over $500 million in annual revenue by 2024
will prioritize environmental criteria and make investments in ESG. Regardless of the size of an organization, it should
always be prepared for unforeseen situations and have systems in place to manage both adequate and sustainable risks.
Considering that this will be a completely new scenario for Greek companies, they ignore the risk.

Appendix A

Calculation of the ratios

Profitability indexes

P1_Net capital ratio = net profits + financial expenses/total capital employed

P2 ROA = Net profit / Total assets
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P3 ROE = ROA x Leverage = (Net profit / Total assets) x (Total assets / equity)
Leverage indexes

L1 Debt to equity ratio = Total Debt / Shareholders’ Equity

L2 Debt ratio= Total Debt / Total Assets

Valuation indexes

V1 _P/E= Stock Price / Earnings Per Share

Coverage indexes

C1_Interest coverage ratio = Earnings Before Interest and Taxes / Interest Expense
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