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Abstract

:

Featured Application


Economic sustainability can enhance firms’ competitive strategy and the development of new business opportunities. The economic aspects of sustainability are of key importance to organizations and concern not only firms’ survival efforts but also to base solid grounds to thrive and grow, which can be of interest to a broader audience because it may also concern the value of co-creation through partnerships with the stakeholders.




Abstract


An important part of environmental degradation is caused by the discharge of untreated or mistreated wastewater. The reuse of water is paramount to the National Strategic Plan for the Water Supply and Wastewater Sanitation Sector in Portugal and Spain. Since centralized treatment systems have proved to be inefficient, tackling environmental issues requires a regional approach. Wastewater treatment plants (WWTPs) mitigate environmental impacts and contribute to the financial savings of other firms. However, the literature evaluating WWTPs’ financial performance and economic sustainability is scarce. The implementation of a resource recovery technology depends heavily on economic viability. Thus, this paper analyses the financial sustainability of 222 WWTPs in the Iberian Peninsula by NUTS II regions in 2016–2019 to assess the region with the best performance and financial stability and provide regional policy implications. Using the SABI database, this research encompasses a numerical and narrative analysis of key financial ratios. Results show that firms in Algarve and La Rioja exhibit higher financial sustainability when compared to other regions. Results can foster enhancements in the governance of regulated utilities.
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1. Introduction


Water is a limited yet renewable resource of high economic value. Water scarcity can occur due to climatic, hydrological conditions, or excessive demand. Only 3% of the planet’s water is freshwater, and about 1.75% is frozen and trapped in glaciers, polar ice caps, and deep-water tables [1], and less than 0.01% is available for direct consumption on the surface of the continents [2]. At this rate, by 2025, about two-thirds of the planet’s population may not have access to drinking water [3]. Through its 2030 Agenda for Sustainable Development, the United Nations has encouraged the adoption of water desalination and water reuse technologies worldwide [4], namely the Sustainable Development Goal (SDG) 6—Clean water and sanitation. However, investment in resource management has been seriously neglected. An important part of the environmental degradation suffered by the planet is caused by the discharge of untreated or mistreated wastewater [5].



Wastewater contains many types of pollutants, such as biodegradable and non-biodegradable organics, suspended solids, nutrients, heavy metals, pesticides, pathogens, etc. In this context, the elimination of pathogens (viruses, bacteria, and parasites) remains a crucial part of their treatment [6]. Another type of pollutant, hormonal disruptors, includes a wide variety of substances, including drugs, pesticides, plastic product additives, bleaching agents, cleaning agents, etc. [7]. However, wastewater, although apparently easily treated, is generating an increase in eutrophication events, resulting in mass deaths of aquatic organisms, reduction in biodiversity, red tides, etc. [8]. The negative consequences for public health and the environment due to the contamination of water by bacteria, nitrates, phosphates, and solvents in rivers and lakes that flow into the oceans are evident. On the other hand, the increase in drinking water consumption has demanded alternative solutions regarding the supply that increase costs and hinder the maintenance and improvement of treatment services [5]. As a result, resource recovery in the wastewater sector has persisted basically underexplored and embodies a research frontier enticing greater attention in the past decade [9].



Wastewater treatment includes separation of suspended and dissolved solids, oxidation of oxygen-seeking components, neutralization, and removal of toxic substances, as well as the removal of unfixed dyes [10]. Nevertheless, wastewater treatment methods, in addition to being efficient, must be sustainable [11], and although sustainability is often understood as exclusively environmental, the concept includes economic and ethical-social aspects [12].



In Spain, the situation of wastewater treatment and water reuse changed with the Water Law, approved in 1985. A new strategy was initiated regarding pollution control due to numerous stipulations that changed the traditional approach of discharges that were considered [13]. The new approach incorporated in the Water Law was soon changed when Spain joined the European Economic Community (EEC) in 1986 and had to comply with the European normative regarding water quality. Firstly, Spain had to incorporate directives with quality objectives (bathrooms, fish life, pre-drinking, etc.), and next directives of emission standards whose main exponent was the Directive 91/271/EEC concerning urban wastewater treatment. In Spain, large-scale purification began with the National Plan of Sanitation and Water Treatment (1995–2005, PNSD), whose main objective was to abide by the Directive 91/271/EEC. In 2018, Spain was classified as the country with the highest rates of wastewater reuse from the European Union, and it belongs to the top 10 worldwide [13]. Many previously published studies have addressed wastewater treatment from a variety of perspectives. However, studies referring exclusively to wastewater treatment productivity and economic impact are scarce. Upon reviewing all the available literature on the subject, we find that only a few have been published on this subject in Spain [14,15].



In Portugal, companies providing water supply and wastewater sanitation services are designated as managing entities. Its management model can be of the type of direct service provision, delegation of service to a company, or even its concession [16]. For most of the Portuguese population, the complete sanitation system is adopted, from collection in buildings to proper disposal in the receiving water environment, the collection rate is very close to the wastewater treatment index. However, there are important regional asymmetries in terms of water availability [17]. In this context, the implementation of water production systems for reuse is increasingly important as a way of minimizing pressure on water bodies in the country. The reuse of water is part of the planning of water resources in Portugal provided for in the National Strategic Plan for the Water Supply and Wastewater Sanitation Sector [18] that was in force from 2014 to 2020. Thus, although the use of treated wastewater for various purposes is seen as a central axis of sustainable management of water resources, there is not, even in regions of greater water scarcity, a widespread practice of using urban wastewater in Portugal [16]. Centralized treatment systems are inefficient in treating wastewater at reusable levels. Furthermore, it has been reported in the literature (for example, the work of [19]) that large, centralized treatment systems that require more electricity are not a sustainable option due to the intermittent power supply and insecure resources for operation and maintenance. Therefore, wastewater treatment must be performed in a regional context, close to its point of generation. Decentralized approaches allow not only treat wastewater but also allow the reuse of water and nutrients, as well as energy efficiency, as wastewater is rich in nutrients. Wastewater treatment plants (WWTPs) perform the important task of mitigating environmental impacts caused by organizations and households at the end-of-pipe. They focus on the operational environmental performance either regulated by laws, contributing to financial savings, or increasing customer satisfaction [20]. However, the literature so far falls short on evaluating these companies’ own financial performance and economic sustainability. Evaluating the economic sustainability of any business is important because it affects firm survival in the market. Therefore, it compromises the recycling chain necessary for the environmental sustainability of a given economy. In other words, economic viability performs as a substantial barrier to the implementation of a resource recovery technology [21]. On the other hand, the exploration of the system symbioses across neighboring waste generation sites allows tackling the environmental issues faced by the generation of wastewater [21].



In addition, worldwide water scarcity requires the integration of water policy in the circular economy (CE) to improve the quantity and quality of water by promoting its reuse and optimizing the amount of energy, minerals, and chemicals used in the operation of water systems [22]. In this context, a stream of literature estimates the market value of water to drive water savings to a circular paradigm, to improve economic and environmental decision making [23]. However, most small, and medium enterprises (SMEs) face specific challenges, such as access to finance and difficulties implementing the CE [24]. Therefore, the process of the implementation of CE should start by managing change within the organization [25]. This is only feasible if the organization is economically sustainable. Accordingly, the regional agendas aim at identifying opportunities for accelerating and transitioning to more efficient and sustainable use of resources and reconciling together with regional stakeholders [26]. Yet, despite the establishment of the Green Deal by the European Commission in 2019, political progress has been tenuous in terms of achieving long-term sustainability goals [27]. Wastewater policy measures have been primarily guided by considerations of cost efficiency and large-scale infrastructure [28], incapable of preventing excessive water consumption and of supporting the pillars of sustainable development [29]. Furthermore, water is not the major concern in the CE agendas of the member states, unlike materials and waste. Still, in the Iberian Peninsula, the emphasis on water is more evident in political plans when compared to concerns with the land [30].



Thus, the purpose of this paper is to analyze the financial sustainability of wastewater treatment companies in the Iberian Peninsula by NUTS II regions to assess the region with the best performance and financial stability and provide regional policy implications. It is a relevant topic in the actual management research agenda. Hence, this study addresses new insights in this area by correlating wastewater treatment plants’ (WWTPs) financial aspects with circular economy principles and evaluating these companies’ own financial performance and economic sustainability. Evaluating the economic sustainability of any business is fundamental because it affects firm survival in the market. The literature so far falls short in these evaluating studies. The Iberian Peninsula was chosen because this region has some special characteristics, and this research area is less developed in this geographic area [15,16,22] and, to the best of our knowledge, few references are available. The SABI database provides financial reports for 222 Portuguese and Spanish firms during 2016–2019. This research encompasses a numerical and narrative analysis of key financial ratios. The results show that firms in Algarve (Portugal) and La Rioja (Spain) exhibit higher financial sustainability when compared to other regions. In what follows, Section 2 reviews the literature on financial analysis, Section 3 describes the data and methodology, Section 4 exhibits and discusses results, and Section 5 presents the conclusions, limitations, and avenues of future research.




2. Materials and Methods


A firm’s annual accounts, especially income statements and balance sheets, are the most relevant data to analyze the firm’s financial performance. It helps for the assessment of business strengths and weaknesses [31]. Basically, analysts convert data from these statements into financial metrics, ratios that assist in decision making, trying to respond to such questions as: How effectively has the firm performed, relative to its own past performance and/or relative to its competitors? How is the firm liable to perform in the future? Grounded on expectations about future performance, what is the value of this firm?



Accounting information regarding profitability, liquidity, indebtedness, and growth is critical to measuring financial sustainability [32]. Indeed, studies show that firms with relatively lower earnings, negative profits, and larger declines in operating income, high indebtedness, and few probabilities to growth are more likely to experience bankruptcy.



So, the objective of this paper is to analyze the financial sustainability of wastewater treatment companies in the Iberian Peninsula by NUTS II regions to assess the region with the best performance and financial stability and provide regional policy implications.



2.1. Methodology


According to the work of [33], business economic sustainability is classified through its business financial performance, competitiveness, and the economic impact generated by the firm and its stakeholders. This research encompasses a numerical and narrative analysis of key financial ratios to 47 Portuguese firms (active in 2019) operating in the NACE Rev. 2 code 37 and 175 Spanish firms from the same sector from 2016 to 2019. A longitudinal study helps to understand the evolution of a firm’s financial situation, so 4 years of observations were used. We choose to calculate ratios of different groups to achieve an overall picture of the firm’s financial sustainability, namely profitability, liquidity, indebtedness, and growth. All ratios were calculated per firm and per year. In a second step, the software IBM SPSS, version 27, was used for statistical analysis.



Profitability ratio analysis is a suitable approach to measure a firm’s performance because it means the firm’s ability to generate earnings. Firms’ profitability is essential both for shareholders and creditors because profits allow for dividends and funds for covering debts. Examples include return on assets (ROA), return on equity (ROE), cash return on assets, return on debt, return on retained earnings, return on revenue, risk-adjusted return, return on invested capital, and return on capital employed. This paper employs the two first measures, which are the most used: ROA and ROE (e.g., the work of [34,35]).



The ROA is one of the best-known ratios of profitability. It measures the firm’s economic profitability, and it can be used as an indicator of a firm’s efficiency in using its investments to generate profits. The formula is:


Return on Assets (ROA) = Net income/Total Assets



(1)







ROA should be positive and the highest as possible since it means that with less investment (total assets), the firm is more able to have profits. Although, if too high may mean that the firm needs to do new investments in fixed assets to continue to grow and follow the market needs.



The ROE measures the firm’s ability to generate profits using shareholders’ investments. It is also known as shareholders return. The calculation formula is as follows:


Return on Equity (ROE) = Net income/Total Equity



(2)







This ratio shows how much profit is generated by the monetary unit of shareholders’ equity. In other words, it measures how efficient is the money from shareholders being used for the generation of earnings. In view of this, ROE, as well as ROA, should be positive, and a high value is desirable because that would mean efficiency in the use of investors’ funds.



Liquidity ratios measure firms’ ability to pay off current debt obligations without raising external capital. Examples of liquidity ratios are current ratio, quick ratio, and operating cash flow ratio. This paper uses the current ratio measured as:


Current Ratio = Current Assets/Current Liabilities



(3)







This ratio measures a firm’s ability to pay off its current liabilities (payable within one year) with its current assets (cash, accounts receivable, and inventories). It evaluates the coverage of short-term debts in an emergency. The higher the ratio, the better the firm’s liquidity position. Although, if too high may mean that a firm is not doing efficient investments (e.g., high value of trade receivables may lead to bad debts and not to operational cash flows).



Indebtedness ratios allow understanding a firm’s capital structure, being useful to assess long-term financial risk since it provides information about firms’ capacity to fulfill their long-term financial commitments. This paper uses the ratio of leverage, also known as debt ratio. When liabilities finance most of the assets, the firm is considered highly leveraged and is regarded as riskier for lenders. The debt ratio is calculated as:


Debt Ratio = Total Liabilities/Total Assets



(4)







This ratio helps investors and creditors to analyze the overall debt burden on the firm as well as the firm’s ability to pay off the debt in the future. The highest the debt ratio, the highest the firm’s risk since it has more obligations to pay back.



To understand the firm’s growth opportunities, the annual growth of sales is calculated. The higher the firm’s sales, the greater the probability of increasing earnings and profits. Moreover, these firms also have more opportunities to do new investments. It is measured as follows:


Growth = (Sales year t − Sales previous year)/Sales previous year



(5)







Finally, the value-added ratio (VAR) is calculated as follows. It is a ratio of productivity that shows the efficiency of the firm’s activity. It is calculated as follows:


VAR = Gross value added/Sales



(6)







A high value of VAR means that the firm is being more efficient in contributing to GDP. Per unit of sales, the firm is contributing VAR units to add value to the economy.




2.2. Data


The aim of this paper is to analyze and compare firms’ financial sustainability across NUTs II regions, using key financial indicators. For it, firms with the primary code of NACE Rev. 2 code 37—Sewerage from Portugal and Spain were selected in the SABI database, from Bureau van Dijk. After it, in the same database, the firm’s financial reporting was collected. Only private firms and active in 2019 were included. The final sample comprises 47 Portuguese firms and 175 Spanish firms for 4 years (from 2016 to 2019). The last year with available data was 2019. We decide to analyze 4 years of observations to understand the evolution of a firm’s financial situation since a singular year does not provide us insights into its future financial sustainability.



The data is an unbalanced panel, summing 173 and 646 observations to Portugal and Spain, respectively. Table 1 characterizes the sample, showing the firm’s distribution across regions and by size, as well as the number of individuals per km2 (population density). Panel A presents information about Portuguese firms, while panel B presents information about Spanish firms.



In Portugal, the northern region concentrates 36.2% of WWTPs, followed by Lisbon with 34% of firms in the sample. The islands (Azores and Madeira) concentrate only 4.2% of firms. Most firms are SMEs (44 out of 47 firms, 93.6% of the sample), which is also most of the Portuguese firms. Large-size firms are only located in Lisbon (4.3%) and in the north (2.1%). Moreover, Lisbon is the capital of Portugal and where most of the individuals concentrated, and it is the 2nd region with the highest representation in the sample. Madeira, while it is the second region with a higher population density, only has one private firm in the sewerage sector.



Regarding Spain, the distribution across regions is more similar. The region of Catalonia concentrates 17.2% of the WWTPs, followed by Andalusia with 13.9%. The smallest regional share is to Cantabria, with 0.6%, followed by Asturias and Extremadura (both with 1.2%). SMEs also prevail in Spain (171 out of 173 firms), with a representation of 98.8% of the total firms. Only in Valencian community and Madrid is one large firm in this sector. Madrid, the capital of Spain, has the highest population density, but it is the 3rd region with the highest regional share of WWTPs. Castilla y León is the region with fewer individuals per km2 and is the 7th region with more firms in the sample. Cantabria is a region with great desertification. The information in Table 1 exhibits regional asymmetries not only in terms of the number of firms in this sector as well as population density, which calls the need to understand the impact of regional differences in a firm’s financial sustainability.



Table 2 shows the mean values of annual accounting information, namely total assets, and total equity (from balance sheet), sales and net income (from income statement), number of employees, and age of the company, per region.



Analyzing Table 2, the following facts emerge to Portugal: (1) the northern region, in which most of the firms of our sample are located, presents the highest values of total assets, total equity, and sales (in mean). (2) The greater net income (in mean) is in Lisbon, the region with more population density. It is also the region where firms employ more people (69.82). (3) Firms located in Alentejo, Azores, and Madeira have, in mean, losses. Although, these regions have few companies operating in the sewerage sector. Moreover, Alentejo is a region with fewer habitants per square kilometer, and Madeira and Azores are two islands. (4) Azores only have one private firm operating in the sewerage sector, but in the mean is the older firm. Most of the firms in this sector are young firms. (5) Madeira only has one active firm, which was created during the period analyzed. (6) In Alentejo, the number of workers is less than one (0.33 in mean) since the information from the SABI database is that some firms have no employees, which may be because they subcontract services and have other activities.



In Spain, the region of Madrid presents the highest values of total assets, total equity, net income, sales, number of employees, and age (in mean). These facts can be explained due to the population density as well as the existence of a large-size company. In the opposite relation is Cantabria region with the worse financial situation but have only one company operating in this sector.



Comparing the two countries, while in Portugal there are huge differences among regions, in Spain, the difference between the regions with worse and better financial situations is less evident. Moreover, Portuguese firms in some regions have losses (negative net income), while the Spanish counterparts have (in mean) profits. This situation is also evident in the total equity since some Portuguese firms present negative equity, it means, liabilities are not only to finance the firm’s assets (investment), but also the negative equity that results from losses of previous years, and in Spain, there is no evidence of that problem. Finally, Portuguese firms employ in mean more people than Spanish ones.





3. Results


To understand the economic sustainability of this sector, we analyze a set of financial indicators, namely from the group of profitability, liquidity, indebtedness, firm’s growth, and efficiency. Table 3 present the descriptive statistics of the ratios calculated, namely mean, standard deviation, minimum and maximum. As the sample is an unbalanced data sample, the number of observations is different, as not always there was enough information to calculate all financial ratios.



According to Table 3, Portugal firms have, in mean, 10.45 years old, being the younger with 0 years (created in the year of analysis) and the oldest with 39 years. This fact suggests that most firms in this sector are young and recently created.



Return on assets (ROA) is in mean positive (0.02), meaning that firms are efficient in managing their investments. However, not all firms have profits, which explain the minimum value of ROA (−2.01). Regarding ROE is also positive in mean (0.11), but there is great dispersion among the sample. The maximum value (ROE = 21.50) is a false positive since the firm has both net income and total equity negative, which means that not only present losses, but it is also in technical bankruptcy. Other firms present negative net income (as shown in Table 2), and therefore a negative ROE.



The current ratio is higher than the unity, suggesting that firms can pay their short-term debts with their current assets. The dispersion among the sample is high, showing great dispersion among firms. The firm’s indebtedness is, in mean, high (90.13%), meaning that liabilities are the main source to finance the firm’s investment (only 10% is equity—own source). This adds additional costs and risks to firms, which in turn decreases their solvency. While some firms do not present liabilities, others are to indebtedness since the maximum value is 4717.80%, indicating that liabilities not only cover total investment (assets) but also the negative equity.



Sales growth is positive (SG = 23.85% in mean), which proves that this sector is growing. Once again, the dispersion among the sample is huge, with some firms with a decrease in sales and others with a great increase. Finally, per unit of sales, firms contribute 0.42 to GDP, which confirms its contribution to the Portuguese economy as well as the firm’s efficiency. However, not all firms contribute to the country’s economic growth (minimum value is negative).



In Spain, in mean firms have 14.10 years old, with the oldest one with 57 years, and some were created during the period analyzed. Even if in mean net income is positive, there are huge differences among the sample, which impact profitability ratios. Both ratios of profitability (ROA and ROE) are in mean negative. While the more profitable firm exhibits a ROA = 1.30, this firm is profitable in that year but has huge losses of previous periods, the less profitable firm has a ROA = −0.33 and not only presents losses but also negative total equity (technical bankruptcy).



Current assets are higher than current liabilities (current ratio), which means that most firms can pay their debts. However, there are huge differences among the sample (the difference between the maximum and the minimum value are huge). The firm’s indebtedness is more than half of total assets (65.66%), but while some firms do not present liabilities, others are to indebtedness since the maximum value is 3063.71%, indicating that liabilities not only cover total investment (assets) but also the negative equity.



In mean, sales are growing every year (SG = 38.10% in mean), but there is great dispersion among the sample. Finally, per unit of sales, firms contribute 0.62 to GDP, which confirms its contribution to the Spanish economy as well as the firm’s efficiency.



Comparing both countries, the older firm in the sewerage industry is in Spain. In mean, Portuguese firms are profitable, but the Spanish ones are not due to huge asymmetries across firms. The current ratio is smaller, and leverage is higher in Portugal, comparing to Spain. Finally, in both countries, in mean, firms’ sales are growing every year, and firms are efficient and contributing to the economy. A firm’s financial sustainability can be different across regions, so we analyze the same ratios by NUTs II regions. The average values for each financial ratio are summarized in Table 4.



In Portugal, regarding the profitability ratios, regional asymmetries can be observed. The Algarve region shows the best economic performance (ROA = 23.20%) and financial performance (ROE = 31.81%). Although, in this region, there is only one firm in the sample. On the contrary, Madeira presents negative performance, which means, in this region, firms present losses (ROA = −76.90%; ROE = 29.66%, which is a false positive as in mean firms present both net income and total equity negative as presented in Table 2). Madeira, while the second region regarding population density, only has one firm, a young company operating in this sector (in the sample), which can explain these results.



Additionally, even being both regions (Algarve and Madeira) attractive to tourism, their financial situation is quite singular. In mean, all firms from the different regions exhibit liquidity higher than one, which means, have enough current assets to pay short-term debts. The better liquidity is evidence in the northern region (current ratio = 13.09), while Madeira has the smallest safety margin (current ratio = 1.62).



Concerning indebtedness (debt ratio), we can observe different situations: while some regions finance total assets with both equity and liabilities (North, Center, Alentejo, Algarve, and Azores), which is the accurate form of finance, others are in technical bankruptcy (in mean), since total equity is negative and thus liabilities must finance total assets as well as the negative equity (Madeira and Lisbon). In Madeira, firms are more dependent on liabilities (debt = 396.14%), while firms in Algarve display the best position regarding financial independence from third parties (debt ratio = 28.44%), followed by firms in the north (debt ratio = 43.43%). Sales growth is in mean positive, except to Azores (SG = −16.83%). The region with the greater increase in revenues is Madeira (SG = 384.31%), but it can be explained since it is a new company entering the market. In North, Center, Lisbon, and Alentejo, sales growth is quite similar, in mean, suggesting that even in regions where firms are older, they can continue to increase sales (or due to an increase in prices or in quantity). Finally, all Portuguese regions contribute to the gross domestic product (positive VAR), except the firm from Madeira, proving the relevance of this sector to the country’s economic growth. The region with greater contribution is Algarve, followed by Azores. Comparing the average results by regions, Algarve appears to be better off than the other regions in Portugal regarding financial sustainability of firms operating in sewerage, in the last 4 years available, since they have mean profits, liquidity, are less indebted, and are growing their activity and contribute to the country GDP. However, only one firm is operating in this region. The second region with better financial sustainability is the north.



To Spain, only the regions of Asturias and Galicia (near the north of Portugal) present losses in mean (negative ROA and ROE), while firms in La Rioja are the most profitable firms. These regions are noted as the regions with fewer habitants per square kilometer, and neither are the regions with fewer firms operating in the sewerage sector.



In mean, all regions present current assets higher to current liabilities (current ratio), being Cantabria, the region with less safety margin (but results are regarding a singular firm), and Andalusia (the second region more representative in the Spanish sample) the region with the highest one. Firms in Galicia are highly indebted since liabilities are not only to cover total assets as well as negative equity. This region not only presents the smallest profitability but also higher levels of leverage, which are signs of financial problems. On another side, La Rioja has the more profitable firms and is less indebted. Only in Asturias and Navarra, firms have difficulties growing annually, while in Cantabria, the firm’s annual growth is higher than 233%, but there is only a firm in this region, which is a young firm, which justifies this finding. Finally, the less profitable regions are the ones with greater contribution to the Spanish GDP (Galicia and Asturias) and Castilla y León, the region with less value added. Firms in the La Rioja region appear to be better off than the other regions in Spain regarding profitability and indebtedness. Moreover, firms in this region present annual growth and are efficient. The region with more unstable financial sustainability is Galicia. The evolution of the financial and economic performance by regions in 2016–2019 is shown in Figure 1 in Portugal and Figure 2 in Spain.



Analyzing Figure 1, it can be observed that in the north, financial sustainability decreased in 2017 (especially due to a singular company that had huge losses), but in the other years remained stable, except for sales growth, which achieved the highest value in 2018. In the central region, performance, both financial and economic (ROE and ROA), was negative till 2018 but after it increased. Sales growth was around zero, except in the year 2018. The evolution in the Lisbon region was constant till 2018, when the debt ratio increased due to negative ROE. This situation is explained since two companies presented huge losses in that year, with a great impact on total equity (which decreased), and total liabilities were not only to cover total assets but also negative equity. In Alentejo, while financial and economic profitability was more a less constant and near zero, the debt ratio increased, being higher than 1 in 2019. Moreover, sales growth increased in 2017 and decreased in 2018 at the expense of VAR. In the Algarve region, financial and economic profitability decreased by more than half till 2018 and presented a slight recovery in 2019. This may justify the increase in indebtedness, but always less than 40%, which means that firms are 60% financing their assets with their own capital (are financially independent). In Azores, whether profitability is around zero or negative, the debt ratio is always around 60%. N 2017 sales growth decreased as well as the firm’s contribution to GDP (VAR), achieving the highest value in 2018 and then decreased again. Finally, in Madeira, while in 2016, no company that was active in 2019 was operating in the sector, and the existing company presented huge variation regarding financial stability. To sum up, and consistent with the previous idea, the region that performed better on financial and economic grounds was Algarve since profitability was always positive, debt ratio was, in mean, the smallest comparing with other regions, and the contribution to country economic growth was the highest. The second region with better financial sustainability is the northern region.



Figure 2 shows that every Spanish region has a singular financial situation. The Andalusia region has negative profitability or around zero, high indebtedness, and sales growth are too volatile. Aragon region, while makes a great contribution to the economy, firms present high levels of indebtedness. A similar situation is present in the Asturias region, which also presents negative profitability or around zero. In the Balearic Islands, the financial sustainability is similar across the period analyzed, except for sales growth, which is volatile. The Canary Islands also present stable financial sustainability through the period analyzed except for the ratio ROE. In the region of Castilla y León, the firm’s leverage decreased from 2016 to 2019, which justifies the better financial situation. It can be observed that in Castilla-la-Mancha, return is increasing, and debt is decreasing from 2016 to 2019, which leads to a better financial situation. Regarding Catalonia, the firms’ financial sustainability is increasing along the period analyzed, with an increase in profitability and a decrease in debt, even if sales growth is too volatile. In the Valencian community, the financial situation is unstable since ROA and ROE are around zero (except in 2019 but is biased due to the financial situation of a firm), and sales growth is too volatile. Firms in the Extremadura region present high levels of indebtedness, which cause a negative impact on profits. The worst financial situation is presented in the Galicia region since there is no tendency through the period analyzed, the firm’s indebtedness is too high, and returns are negative or around zero. As opposite, we have the La Rioja region, which presents better financial sustainability. Leverage is one of the smallest of the country, and return, even if slightly decreased among the period analyzed, is always positive. In the Madrid region, firms’ equity is around zero or negative, which explains high levels of debt ratio. Moreover, sales growth is too volatile. The Murcia region also has financial problems as mean firms are not profitable.



The region of Navarra has increased its financial sustainability through the period analyzed. Finally, Basque country shows high levels of indebtedness and small profits. As we can observe, not all regions follow the same tendency through the period analyzed, neither present a similar situation. We confirm that La Rioja is the Spanish region with better financial sustainability, while Galicia is on the opposite side, with the worst financial performance. The next table presents the correlation matrix of the variables used in this paper.



Analyzing Table 5, in Portugal, we can observe that the variable region is correlated at a significant level with ROA, current ratio, and VAR, as well as with population density. Moreover, ROA and VAR are correlated, and debt ratio with sales growth and VAR. Therefore, not all firms have the same opportunities to invest neither similar capacity to do it.



In Spain, the variable region is only related to the firms’ age and population density. Moreover, the firms’ age is negatively correlated with sales growth and positively correlated with the region and population density. ROA and ROE are correlated, which is expected since they are both ratios of profitability, and ROA is negatively correlated with debt. VAR is also correlated with debt and sales growth with the number of habitants per km2. These facts suggest that a firm’s financial sustainability depends on the region analyzed, as we have seen before, and it is also influenced by macroeconomic data as the number of people per km.




4. Discussion


In the Iberian Peninsula, the most common sewage sludge treatments are anaerobic digestion, aerobic stabilization, and composting [36]. The focus of this paper is to analyze the financial sustainability of WWTPs in 2016–2019. For this purpose, firms’ financial situation per region is analyzed, calling attention to regional asymmetries. Some firms are highly indebted and have losses every year, making it difficult to invest in alternative ways to reuse water, while others have a suitable financial situation with profits, liquidity, few indebtedness, and great possibilities for growth. Thus, the National Strategic Plan for the Water Supply and Wastewater Sanitation Sector in Portugal and Spain can be biased due to financial problems. Firms with losses and financial constraints can have difficulties in investing in ways to clean and recycle water to help society to be more sustainable. Thus, the government should provide some incentives to firms to promote environmental and social live benefits and more modern cities, contributing not only to achieving the SDG 6, clean water, and sanitation, ensure availability and sustainable management of water and sanitation for all, but also the SDG 11, sustainable cities, and communities, make cities and human settlements inclusive, safe, resilient, and sustainable. The economic effectiveness does not warrant ecologic and social sustainability because the financial indicators do not reflect it. Consequently, the assessment of sustainable development needs an integrated approach, i.e., a set of multi-dimensional indicators, which evaluate both separate parts of the system and their relationships. Studies such as the work of [37,38,39,40] could inspire a more complete analysis where social and environmental performance were analyzed and compared to financial performance. For example, a study [37] confirms that the valuation effect of a company is attributable mainly to greater earnings persistence in firms with higher levels of corporate social performance (CSP). These outcomes are consistent with higher CSP conferring a competitive advantage on firms. In fact, firms often undertake activities that do not necessarily increase cash flows (e.g., costly investments in corporate social responsibility or CSR), and some investors value these non-cash activities. Another study [38] concludes that price reacts to investments in CSR activities as individual social responsibility can lead to corporate social responsibility when managers care about stock price. Other studies statement that their theory and findings contribute to CSR and affect literature in accounting by revealing the contingent nature of how and to what extent CSR performance influences investors’ beliefs about the firm value and the bids these investors are likely to make in equity markets (see, for example, the work of [39]). In fact, a firm’s investment in corporate social responsibility (CSR) builds a positive image of caring for social good and imposes additional costs on executives’ informed trading, which is widely perceived self-serving [40].



Moreover, there is an inconsistency regarding the future development of sustainability assessment tools. In fact, on the one hand, it is required a more specific assessment performance approach, i.e., more case- and site-specific, and on the other hand, there is a demand for broader tools for differing case circumstances. In addition, there is also the need for more standardized tools that provide more transparent results.



Modern society needs to pursue clear goals of sustainability that can be measured by sustainability indicators. Because sustainability indicators are multi-dimensional, multidisciplinary indices, often context-specific, there is no single broad measure of sustainable development. Hence, sustainable indicators’ development involves a methodological compromise among consistency, technical feasibility, and data availability [41]. Following [42] financial sustainability indicators should allow to: identify key elements of sustainable development and show the state of local sustainability; supporting decisions; involving stakeholders; directing to provide feedback on progress; and solving conflict and building consensus by showing the advantages and disadvantages of different alternatives.



This paper has some limitations. First, this research does not shed light on which wastewater treatment plants are equipped with anaerobic digestion facilities to produce biogas based on sewage sludge (electricity and thermal energy through co-generation) or what are sewage sludge treatment options in Spain and Portugal. Second, it is very difficult to conclude that a firm is efficient if we do not know the volume of wastewater treated in every firm. Third, it is very difficult to conclude that a firm is efficient when the volume of wastewater treated in every firm is unknown. Finally, although it could be interesting for the present study, it was not possible to ascertain the water prices in every region due to the lack of response.




5. Conclusions


Being a scarce but renewable resource, water possesses high economic value, and thus, water-related issues, namely its scarcity and reuse, have attracted larger attention in academia worldwide in recent years. Accordingly, the European Commission (EC) makes efforts to stimulate Europe’s transition toward a circular economy. This action is expected to boost firms’ competitiveness, foster economic growth, and generate employment. An important part of the environmental degradation is caused by the discharge of untreated or mistreated wastewater, making the reuse of water a central part of the National Strategic Plan for the Water Supply and Wastewater Sanitation Sector in Portugal and Spain. However, investment in resource management has been utterly neglected.



Wastewater treatment plants mitigate environmental impacts and contribute to the financial savings of other firms. Though, the inefficiency of centralized treatment systems showed that the environmental issues must be tackled at the regional level. Furthermore, the assessment of WWTPs’ financial and economic performance should also be a concern among scholars and stakeholders that study the economic viability of a resource recovery technology. Yet, the literature evaluating WWTPs’ financial performance and economic sustainability does not abound. This paper is an attempt to fill the gap by analyzing the financial sustainability of WWTPs across Portuguese and Spanish NUTS II regions in 2016–2019. Using firms’ financial reports from SABI, results show that several Portuguese and Spanish firms operating in sewerage, especially the SMEs, present high levels of indebtedness, making it difficult to invest in ways to reuse water. In fact, in mean, 90.13% and 65.66% of total assets are financed by liabilities to Portugal and Spain, respectively. The number of firms is concentrated in the northern region in Portugal, which is the third region in terms of population density, while in Spain, most of the firms (17.9%) are concentrated in the region of Catalonia, which is the fifth region regarding population density. This fact suggests that the number of firms operating in this sector is not related to the population existent. Moreover, there are huge differences across regions, being the Algarve region (in Portugal) and La Rioja (in Spain), where firms performed better on financial and economic grounds when compared to the rest of the country. The superior performance of WWTPs in Algarve (since it is the region with higher profitability, less in debt, and more value added) can be explained in part due to a concession contract in 2019 that joined the water supply and wastewater sanitation systems. This allowed for important investments to improve water services and to maintain and rehabilitate the infrastructures, reinforcing the resilience of the system to face climate change. The north of Portugal is the second region with better financial sustainability, and it is also the region with more companies in the sewerage sector in the country.



Regarding Spain, WWTPs in La Rioja are more profitable (ROA = 16.34% and ROE = 23.43%) and less indebted (debt ratio = 29.19%). These firms treat over 14,000 m3/day and have different wastewater treatment systems, such as extended aeration, low-load trickling filter, and subsurface flow wetlands. The sludge generated during the secondary treatment undergoes a centrifugal dewatering process with the use of polyelectrolytes. This sludge is stored in silos for subsequent use in agriculture. Financial analysis shows if a firm can obtain profit from its activity and to draw some conclusions on firms’ ability to generate enough incomes to cover its costs and achieve a reasonable profit, i.e., to be economically and/or financially sustainable. Through the application of this financial performance measurement framework using a benchmarking methodology, it is possible to identify relatively strong and weak firms and regions. The adoption of this framework of analysis can help policymakers to design industrial and regional policies with a view to early identification of those firms and regions more sustainable in financial and economic terms. In addition, these findings can be used to further investigate whether wastewater treatment companies in Algarve and La Rioja are implementing the best practices regarding management and technology. Results can also foster enhancements in the governance of regulated utilities.



Avenues of future research include using other indicators of financial and economic as well as environmental and social performance and analyze the feasibility of the technologies used at the regional level. An analysis of the number and types of municipalities (i.e., large city, urban, peri-urban/metropolitan, rural) covered by each wastewater treatment plant could be welcome to conclude how do these characteristics influence the financial and performance indicators at the regional level. Furthermore, a similar analysis can be made to other European countries to corroborate the results.
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Figure 1. Evolution of financial and economic performance by Portuguese NUTs II regions, 2016–2019. ROA: return on assets; ROE: return on equity; VAR: value-added ratio; DebtR: debt ratio; SG: sales growth. 
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Figure 2. Evolution of financial and economic performance by Spanish NUTs II regions, 2016–2019. ROA: return on assets; ROE: return on equity; VAR: value-added ratio; DebtR: debt ratio; SG: sales growth. 
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Table 1. Sample characterization.
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Region

	
SMEs

	
Large Firms

	
Total Firms

	
Population Density




	
#

	
%

	
#

	
%

	
#

	
Regional Share






	
Panel A: Portugal




	
North

	
16

	
34.0%

	
1

	
2.1%

	
17

	
36.2%

	
167.9




	
Center

	
8

	
17.0%

	
0

	
0.0%

	
8

	
17.0%

	
78.6




	
Lisbon

	
14

	
29.8%

	
2

	
4.3%

	
16

	
34.0%

	
946.8




	
Alentejo

	
3

	
6.4%

	
0

	
0.0%

	
3

	
6.4%

	
22.3




	
Algarve

	
1

	
2.1%

	
0

	
0.0%

	
1

	
2.1%

	
87.8




	
Azores

	
1

	
2.1%

	
0

	
0.0%

	
1

	
2.1%

	
104.6




	
Madeira

	
1

	
2.1%

	
0

	
0.0%

	
1

	
2.1%

	
317.0




	
Total

	
44

	
93.6%

	
3

	
6.4%

	
47

	
100.0%

	
-




	
Panel B: Spain




	
Andalusia

	
24

	
13.9%

	
0

	
0.0%

	
24

	
13.9%

	
97




	
Aragon

	
12

	
6.9%

	
0

	
0.0%

	
12

	
6.9%

	
28




	
Asturias

	
2

	
1.2%

	
0

	
0.0%

	
2

	
1.2%

	
96




	
Balearic Islands

	
4

	
2.3%

	
0

	
0.0%

	
4

	
2.3%

	
243




	
Canary Islands

	
8

	
4.6%

	
0

	
0.0%

	
8

	
4.6%

	
300




	
Cantabria

	
1

	
0.6%

	
0

	
0.0%

	
1

	
0.6%

	
109




	
Castilla y León

	
10

	
5.8%

	
0

	
0.0%

	
10

	
5.8%

	
25




	
Castilla-la-Mancha

	
7

	
4.1%

	
0

	
0.0%

	
7

	
4.1%

	
26




	
Catalonia

	
31

	
17.9%

	
0

	
0.0%

	
31

	
17.9%

	
238




	
Valencian community

	
19

	
11.0%

	
1

	
0.6%

	
20

	
11.6%

	
216




	
Extremadura

	
2

	
1.2%

	
0

	
0.0%

	
2

	
1.2%

	
26




	
Galicia

	
13

	
7.5%

	
0

	
0.0%

	
13

	
7.5%

	
91




	
La Rioja

	
3

	
1.7%

	
0

	
0.0%

	
3

	
1.7%

	
63




	
Madrid

	
17

	
9.8%

	
1

	
0.6%

	
18

	
10.4%

	
840




	
Murcia

	
8

	
4.6%

	
0

	
0.0%

	
8

	
4.6%

	
133




	
Navarra

	
4

	
2.3%

	
0

	
0.0%

	
4

	
2.3%

	
63




	
Basque country

	
6

	
3.5%

	
0

	
0.0%

	
6

	
3.5%

	
303




	
Total

	
171

	
98.8%

	
2

	
1.2%

	
173

	
100.0%

	
-








Source: Number of firms collected from SABI database. Population density (individuals per km2) collected from Pordata to the Portuguese sample and from Datosmacro.com to the Spanish sample.
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Table 2. Mean values of main accounting information (annual data) per region.
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Region

	
#

	
Total Assets

	
Total Equity

	
Net Income

	
Sales

	
N. Employees

	
Age






	
Panel A: Portugal




	
North

	
17

	
111,518,741

	
17,984,099

	
767,795

	
10,891,640

	
48.02

	
9.03




	
Center

	
8

	
82,207,292

	
15,196,040

	
565,915

	
8,002,019

	
36.68

	
10.83




	
Lisbon

	
16

	
57,432,432

	
15,867,416

	
1,009,200

	
7,600,640

	
69.82

	
10.76




	
Alentejo

	
3

	
178,214

	
−91,414

	
−11,042

	
12,611

	
0.33

	
15.50




	
Algarve

	
1

	
100,821

	
72,060

	
22,192

	
118,970

	
3.00

	
6.50




	
Azores

	
1

	
1,968,167

	
816,207

	
−36,914

	
551,971

	
17.00

	
22.50




	
Madeira

	
1

	
4599

	
−11,243

	
−3451

	
8905

	
1.00

	
1.00




	
Total sample

	
47

	
74,188,436

	
14,458,501

	
711,416

	
7,908,158

	
47.49

	
10.45




	
Panel B: Spain




	
Andalusia

	
24

	
580,223

	
281,359

	
44,833

	
507,186

	
7.18

	
10.32




	
Aragon

	
12

	
9,485,054

	
3,349,859

	
147,887

	
1,673,319

	
8.43

	
10.08




	
Asturias

	
2

	
2,107,223

	
1,069,929

	
8709

	
895,479

	
9.50

	
18.00




	
Balearic Islands

	
4

	
946,759

	
580,358

	
47,143

	
496,308

	
7.47

	
16.75




	
Canary Islands

	
8

	
715,141

	
176,182

	
73,036

	
1,473,822

	
29.12

	
8.57




	
Cantabria

	
1

	
45,427

	
3315

	
115

	
138,661

	
3.00

	
0.50




	
Castilla y León

	
10

	
757,523

	
391,654

	
63,637

	
534,787

	
2.89

	
11.00




	
Castilla-la-Mancha

	
7

	
1,228,147

	
1,061,821

	
55,245

	
782,639

	
9.46

	
11.30




	
Catalonia

	
31

	
1,212,260

	
625,025

	
75,557

	
1,443,074

	
15.05

	
18.50




	
Valencian community

	
20

	
4,447,564

	
2,000,531

	
82,985

	
3,569,681

	
50.19

	
16.22




	
Extremadura

	
2

	
2,627,736

	
622,003

	
53,765

	
3,141,402

	
47.13

	
16.50




	
Galicia

	
13

	
7,039,792

	
3,317,971

	
8704

	
1,526,122

	
8.08

	
11.14




	
La Rioja

	
3

	
1,826,621

	
1,124,287

	
169,839

	
2,368,906

	
20.33

	
6.17




	
Madrid

	
18

	
28,726,264

	
16,388,426

	
1,966,768

	
8,513,969

	
67.76

	
19.78




	
Murcia

	
8

	
357,438

	
200,769

	
28,929

	
323,713

	
4.24

	
10.07




	
Navarra

	
4

	
1,329,890

	
190,334

	
35,489

	
956,221

	
11.75

	
14.50




	
Basque country

	
6

	
631,995

	
254,300

	
36,806

	
889,929

	
10.13

	
17.83




	
Total sample

	
173

	
5,353,193

	
2,740,192

	
262,525

	
2,147,424

	
22.50

	
14.10








Total assets, total equity, net income, and sales are in euros. Number of employees and age are in number. Source: IBM SPSS version 27.
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Table 3. Financial statistics.
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Variable

	
Obs

	
Mean

	
Std. Dev.

	
Min

	
Max






	
Panel A: Portugal




	
Age

	
173

	
10.45

	
8.89

	
0.00

	
39.00




	
ROA

	
173

	
0.02

	
0.24

	
−2.01

	
0.69




	
ROE

	
173

	
0.11

	
2.27

	
−16.04

	
21.50




	
Current Ratio

	
165

	
6.63

	
21.63

	
−18.80

	
223.95




	
Debt Ratio (%)

	
173

	
90.13

	
359.39

	
0.00

	
4717.80




	
Sales Growth (%)

	
145

	
23.85

	
112.63

	
−100.00

	
725.75




	
VAR

	
151

	
0.42

	
0.87

	
−9.12

	
1.36




	
Panel B: Spain




	
Age

	
646

	
14.10

	
10.35

	
0.00

	
57.00




	
ROA

	
646

	
−0.03

	
1.51

	
−33.00

	
1.30




	
ROE

	
646

	
−0.06

	
7.78

	
−179.64

	
66.60




	
Current Ratio

	
640

	
95.70

	
2176.58

	
0.00

	
55,019.52




	
Debt Ratio (%)

	
646

	
65.66

	
134.64

	
0.00

	
3063.71




	
Sales Growth (%)

	
583

	
38.10

	
277.87

	
−96.47

	
5727.93




	
VAR

	
622

	
0.62

	
1.47

	
−6.87

	
32.47








ROA: return on assets; ROE: return on equity; VAR: value-added ratio. Source: own analysis in IBM SPSS version 27.
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Table 4. Mean values for financial ratios, by NUTs II regions, 2016–2019.






Table 4. Mean values for financial ratios, by NUTs II regions, 2016–2019.





	
Region

	
ROA

	
ROE

	
Current Ratio

	
Debt Ratio (%)

	
Sales Growth (%)

	
VAR






	
Panel A: Portugal




	
North

	
0.0724

	
0.0506

	
13.0936

	
43.4317

	
15.6082

	
0.4577




	
Center

	
0.0035

	
0.6764

	
5.6364

	
56.9456

	
25.2456

	
0.5696




	
Lisbon

	
0.0040

	
−0.0900

	
2.1116

	
148.9804

	
22.7342

	
0.4591




	
Alentejo

	
−0.0409

	
0.0043

	
1.8809

	
95.5831

	
28.6990

	
0.5246




	
Algarve

	
0.2320

	
0.3181

	
3.1505

	
28.4440

	
9.0255

	
0.7334




	
Azores

	
−0.0192

	
−0.0471

	
1.8543

	
58.5833

	
−16.8320

	
0.6426




	
Madeira

	
−0.7690

	
0.2966

	
1.6223

	
396.1427

	
384.3105

	
−2.9957




	
Panel B: Spain




	
Andalusia

	
0.0349

	
0.0028

	
694.9780

	
78.8852

	
56.0116

	
0.4316




	
Aragon

	
0.0478

	
0.1288

	
3.1899

	
54.1764

	
17.8024

	
0.6460




	
Asturias

	
−0.0292

	
0.1098

	
2.7794

	
85.6549

	
−25.5770

	
0.8917




	
Balearic Islands

	
0.0775

	
0.1568

	
2.5754

	
41.2874

	
21.1083

	
0.6134




	
Canary Islands

	
0.0740

	
0.7726

	
6.5708

	
51.9404

	
9.1339

	
0.5630




	
Cantabria

	
0.0123

	
0.0325

	
1.0325

	
86.4900

	
233.5440

	
0.5571




	
Castilla y León

	
0.1002

	
0.1886

	
3.2505

	
45.1310

	
5.9182

	
0.4126




	
Castilla-la-Mancha

	
0.0184

	
0.5560

	
3.7935

	
52.8551

	
27.7006

	
0.5477




	
Catalonia

	
0.0567

	
0.1117

	
3.5316

	
48.5604

	
23.6668

	
0.6072




	
Valencian community

	
0.0307

	
0.9701

	
50.3990

	
45.1892

	
24.1620

	
0.5328




	
Extremadura

	
0.0278

	
0.1255

	
1.1460

	
75.4128

	
12.6013

	
0.4484




	
Galicia

	
−1.1116

	
−0.6765

	
2.5171

	
143.5336

	
35.8198

	
1.5440




	
La Rioja

	
0.1634

	
0.2343

	
3.4994

	
29.1874

	
12.3678

	
0.6066




	
Madrid

	
0.0740

	
0.2114

	
5.8289

	
84.2469

	
159.6429

	
0.5367




	
Murcia

	
0.0787

	
−5.8853

	
4.0313

	
61.3808

	
30.1743

	
0.6547




	
Navarra

	
0.0849

	
0.1625

	
1.2908

	
74.1366

	
−3.4117

	
0.5011




	
Basque country

	
0.0508

	
0.0554

	
1.8670

	
65.5071

	
6.7152

	
0.4974








ROA: return on assets; ROE: return on equity; VAR: value-added ratio. Source: own analysis in IBM SPSS version 27.
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Table 5. Correlation matrix.






Table 5. Correlation matrix.





	

	
Age

	
ROA

	
ROE

	
CR

	
DebtR

	
SG

	
VAR

	
Region

	
Pop.Den






	
Panel A: Portugal




	
Age

	
1

	

	

	

	

	

	

	

	




	
ROA

	
−0.060

	
1

	

	

	

	

	

	

	




	
ROE

	
−0.111

	
0.081

	
1

	

	

	

	

	

	




	
CR

	
−0.093

	
0.043

	
0.021

	
1

	

	

	

	

	




	
DebtR

	
−0.048

	
−0.133

	
−0.001

	
−0.058

	
1

	

	

	

	




	
SG

	
−0.090

	
0.008

	
0.020

	
−0.103

	
0.411 ***

	
1

	

	

	




	
VAR

	
0.121

	
0.709 ***

	
0.100

	
0.048

	
−0.405 ***

	
−0.217 **

	
1

	

	




	
Region

	
0.111

	
−0.279 ***

	
−0.014

	
−0.191 **

	
0.116

	
0.148

	
−0.240 ***

	
1

	




	
Pop.Den

	
−0.003

	
−0.056

	
−0.067

	
−0.137

	
0.119

	
0.013

	
−0.013

	
0.313 ***

	
1




	
Panel B: Spain




	
Age

	
1

	

	

	

	

	

	

	

	




	
ROA

	
−0.039

	
1

	

	

	

	

	

	

	




	
ROE

	
−0.021

	
0.089 **

	
1

	

	

	

	

	

	




	
CR

	
0.002

	
−0.001

	
0.000

	
1

	

	

	

	

	




	
DebtR

	
−0.035

	
−0.762 ***

	
0.001

	
−0.021

	
1

	

	

	

	




	
SG

	
−0.118 ***

	
0.026

	
0.011

	
−0.007

	
0.042

	
1

	

	

	




	
VAR

	
−0.056

	
0.066

	
0.004

	
0.034

	
−0.079 **

	
−0.018

	
1

	

	




	
Region

	
0.182 ***

	
−0.035

	
−0.047

	
−0.063

	
0.034

	
0.034

	
0.042

	
1

	




	
Pop.Den

	
0.256 ***

	
0.037

	
0.020

	
−0.021

	
0.021

	
0.129 ***

	
−0.025

	
0.458 ***

	
1








ROA: return on assets; ROE: return on equity; CR: current ratio; DebtR: debt ratio; SG: sales growth; VAR: value-added ratio; Pop.Den: population density. Regions in Portugal: 1—North, 2—Center, 3—Lisbon, 4—Alentejo, 5—Algarve, 6—Azores, 7—Madeira; Regions in Spain: 1—Andalusia; 2—Aragon; 3—Asturias; 4—Balearic Islands; 5—Canary Islands; 6—Cantabria; 7—Castilla y León; 8—Castilla-La Mancha; 9—Catalonia; 10—Valencian community; 11—Extremadura; 12—Galicia; 13—La Rioja; 14—Madrid; 15—Murcia; 16—Navarra; 17—Basque country. SME: dummy variable, which is 1 if firms have less than 250 employees. *** Significant at level 1%; ** significant at level 5%. Source: own analysis in IBM SPSS version 27.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png
0.8
0.6
0.4
0.2

Algarve

SN

e ———

2016 2017 2018 2019

10

-5
-10

018

Azores
2 201 2018 2019

2019





nav.xhtml


  applsci-11-09876


  
    		
      applsci-11-09876
    


  




  





media/file6.jpg





media/file5.jpg
s

a5

s
o
a5

Andalusia

e woos o

—ror — ot —var

RS

Asturias

—_——

RS —

bR eSG

m
06
04
0

Aragon

—_——

afe a0 s we

—ROA O VAR
DR eSG

Balearic Islands

e —

we o s
[ ———Y
DR eSG





media/file9.png
0.6
0.4
0.2

-0.2

0.8
0.6
0.4
0.2

0.8
0.6
0.4
0.2

Canary Islands

—

2016 2017 2018 2019

Castillay Leon

o
I

2016 2017 2019

Catalonia

\
B
|

2016 2017 2018 2019

Extremadura

2016 2017 2018 2019

1.5

[\ I UV T N

Cantabria

e

2018 2019

e ROA e ROE es——VAR

Castilla-la-Mancha

=

2016 2017 2018 2019

Valencian Community

R

2016 2017 2018 2019

Galicia






media/file1.jpg
North

E E; s me

Lisbon

P ra—

P —
Dk

a—

—_—

Centre

—ROA RO AR
etk
Alentejo
s
'
o
2 o s
s

RO —ROE AR
etk





media/file7.jpg
06
m
0

] .
we s 209 Mo w0 Wb
= —
-
‘
206 znvnw L
o
e o
i e s
——
o
:





media/file10.png
0.8
0.6
0.4
0.2

La Rioja

C——

——

2016 2017 2018 2019

[\ )

Madrid

2016 2017 2018 2019

Murcia Navarra
1
2016 201 2018 019 05
0
2 017 2018 2019
-0.5

Basque Country

0.8
0.6
0.4
0.2

0
02 2016 2018 2019






media/file3.png
O = N W s WD

North

2016 2018 2019

s Dbt R e S G
Lisbon
2016 2017 2018 2019

1.5

Centre

2016 2017 2018 2019

e ROA e ROE VAR

Alentejo

/A .

2() 2017 2018 2019

ammms ROA e—ROE eV AR





media/file0.png





media/file8.png
1.5

0.5

-0.5

1.5

0.5

-0.5

Andalusia

2016 2017 2018 19

Asturias
2 201 2018 2019

0.8
0.6
0.4
0.2

-0.2

0.8
0.6
0.4
0.2

Aragon

¥

2016 2017 2018 2019

e ROA e—ROE es——VAR

Balearic Islands

2016 2017 2018 2019

e ROA es—ROE es——VAR





media/file2.jpg
0

Algarve Azores

—_— by e
o
P —, et TR
s
we a7 w2 4
0N ——ROE VAR PR —
Dok e bR $G
Madeira
an I
s
0
RO ——ROE VAR

]





