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Based on increasing ESG awareness, executives, and investment professionals consider ESG factors in strategic and operational decisions. Like other companies, insurers recognize that the ESG transition offers opportunities for long-term value creation. In our research, we evaluate how ESG corporate engagement impacts an insurance company's balance sheet in economic and financial terms, unlocking financial resources throughout the sustainability premium. We resort to the theoretical paradigms of behavioral finance applied to actuarial portfolio evaluations. Our findings show that ESG engagement is significantly performing since it determines higher expected profits. We offer our framework as a tool for the strategic decision-making process.
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1 Introduction

There is growing interest in ethical values by consumers, employees, and other stakeholders in the marketplace. In a very critical way, ethics is shaping business decisions at all levels. In particular, ESG exemplifies the practice of ethical leadership, pointing toward ethical conduct for environmental, social, and governance activities. In 1981, Stigler stated the conflict between self-interest theory and ethical values. Nevertheless, the strand of literature on “gift exchange” based on a collection of laboratory experiments confuted the dispute between business and wellbeing-oriented practices [1, 2]. Hence, it is commonly recognized that social preferences affect market transactions [3]. Huge theoretical research, linked to game experiments in Economics, investigates repeated long-run interactions in the problem of corporate reputation. Reputational issues are regarded as repeated games that reinforce each other, by stressing one of the main features of the reputation which is the reciprocity between the agents (for instance see Berg et al. [4] and Xia et al. [5]). According to List [3], “People behave in a reciprocal manner even when the behavior is costly and yields neither present nor future material rewards.” In the empirical and theoretical research that has an impact on the management field as a whole, a positive corporate reputation involves competitive advantages and increased market share. As described in Blajer-Gołębiewska [6] “Good reputation improves a firm's financial performance and increases its goodwill and market value.”

This idea introduces the concept of sustainability premium, which we can define as a premium that consumers are willing to pay on the basis of the firm's commitment to certain sustainable objectives. Indeed sustainable products are often more expensive – they cost more to produce, and the firms are not yet being enjoyed by the economies of scale that allow them to pass cost savings on to consumers. According to PwC's 2024 Voice of the Consumer Survey [7], consumers are willing to spend an average of 9.7% more on sustainably produced or sourced goods. In other words, companies can leverage the willingness of consumers to pay a premium for sustainably produced goods as a competitive advantage. Some authors [8] define the ESG premium as the extra amount due to the uncertainty associated with ESG, by which we mean operational, reputational, and/or litigation, so the investors recognizing these risks are willing to pay a premium to potentially hedge them. They analyse the impact of ESG performance on option returns and measure the economic magnitude of ESG premiums. Other authors [9] propose to apply return-based ESG exposures to measure ESG risks and integrate these into asset management, by highlighting that there is no evidence for a systematic ESG-related return premium or discount, particularly regarding asset pricing. Ciciretti et al. [10] stress the idea that there exists an ESG premium to be explained in stock market risky portfolios. They show that such ESG premium appears to be negative and significant, probably due to the lower risk associated with high high-ESG (betas). This aspect is addressed in a broader sense by Albuquerque et al. [11], showing that social corporate responsibility affects companies' policies and consequently their risk profiles, becoming an important driver in the field of portfolio optimisation. On the other side, in Luo and Balvers [12], it is pointed out that the boycott risk factor is particularly powerful in explaining differences in average returns across industries. In particular, the authors show that the boycott risk premium rises according to the socially responsible investment (herein SRI) intensity measure. Galema et al. [13], set out to investigate the effect of SRI on stock returns. They suggest a relationship between SRI and stock returns, in particular, portfolios that score positive on diversity, environment, and product have a significant impact on stock returns.

The underlying idea recently accepted by the international community relies on a company's environmental and social impacts can affect not only the company's own financial performance but also the broader economic, social, and environmental systems in which it operates. In a certain sense, the sustainability premium properly represents an expression of double materiality considering both the external influences on the organization and the organization's impacts on the broader ESG criteria.

According to the double materiality principle in Corporate Sustainability Reporting Directive—CSRD [14], firms are obliged to report how ESG criteria affect the corporate activities and their financial performance, as well as the impact of their activities on the society and economic system.

In our study, we investigate ESG sustainability premiums in the insurance industry. In particular, a few studies deal with reputational risk in this sector. For instance, the study of Fiordelisi et al. [15] points out that significant reputational losses occur following the announcement of operational losses, with fraud being the event type that generates the greatest reputational impact. According to Eckert and Gatzert [16], reputational losses can overcome operational losses. Gatzert et al. [17] analyses the growing influence of social media and the related reputational risks in insurance. In Boado-Penas et al. [18], the authors propose strategies for a pension provider to avoid a loss of reputation. In this research, we fill the gap in the literature about the relationship between reputation and sustainability premiums, particularly related to the insurance sector. Based on a formal theoretical valuation system on ESG reputation, we frame in the paradigms of behavioral finance the subjective probabilities on preferences set by the potential trustees, such as actors or objects in whom others may seek to place trust. We compute the sustainability premium or discount which measures the economic impact of the good or bad reputation due to ESG investments. The layout of the study is the following. In Section 2, the behavioral ESG scoring and the sustainability premium are defined. Section 3 presents the main empirical outcomes. Section 4 describes the concluding remarks.



2 ESG sustainability premiums based on subjective expected utility

Our objective consists of measuring the ESG sustainability premiums arising from the commitment of the insurance companies to ESG criteria. As recognized by behavioral experiments, consumers are willing to pay for products and services related to companies engaged in ESG activities. A recent survey shows that “72% of investors have abandoned transactions over ESG concerns, and more than 83% are willing to pay a premium of at least 3% for an asset with a strong ESG profile” [19]. According to our approach, the final premium will be embedded in a safety loading directly to the value function of the prospect that represents the actual insurer's commitment to the ESG pillars. The attitude to embrace ESG criteria by the policyholders, who are the main stakeholders of the insurance industry, depends on their expectations about the insurer's capability to impact their subjective wellbeing and, conditional on these beliefs, they assess the insurer's reputation. Indeed in Apicella et al. [20], policyholders' subjective beliefs are drivers of the insurer's ESG reputation assessment. The assessment of the insurance company's reputation, based on the policyholder expectations, is intrinsically influenced by the study of consumer behavior. Behavioral finance properly investigates consumer behaviors with a particular type of preferences and cognitive biases, i.e., overreactions and underreactions to news instead of the rational agents. The primary focus of the behavioral finance theoretical approach uncovers how decisions are made and how people really behave when they make financial decisions. Many factors affect a consumer's willingness to pay such as income, age, gender, geography, and expectations. Furthermore, the customers' willingness to pay a certain price for products or services is not static. Consumer financial behavior represents a very complex domain influenced by insights and behavioral theories from cognitive, economic, and social psychology (biases, heuristics, and social influences). The recent firm's approach is to design social experiments to determine consumers' willingness to pay, for testing price adjustments, to see how sales are impacted. According to Gigerenzer [21], heuristic ways of information are not inferior in processing and decision-making but are evolutionary functional in a complex world to make often even unconscious financial estimations and decisions [22]. In essence, especially in the insurance market, insurance behavior consists of the avoidance of potential financial losses. The requirement of protection against losses that are only potential shows how emotions affect insurance demand. Some studies highlight the impact of psychological traits on the predictability of insurance demand [23]. In this research, we propose a modeling framework for pricing ESG sustainability premiums, based on the mathematical description of the relationship between the policyholder's expectations and the value that is assigned to the insurers' reputation. The beliefs of policyholders are related to the expected impact that the insurers' performance in ESG investments will have on their subjective wellbeing [20]. We represent the value function as the sum of the value functions of the engagement of the insurance company in the ESG pillars, weighed by the unbiased probabilities (denoting the actual insurer's commitment to ESG pillars).
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where s is the global ESG score of the insurance company. ψ(.) is a strictly increasing value function, as defined in Equation 2. pr(.) is a decision weight as defined in Equation 3. where E, S, and G are the prospects defined by Tversky and Kahneman [24], assigning a value to insurance companies according to the contribution in E, S, or G pillars and the value function ψ(s) assesses the reputation of insurance companies in the ESG perspective. Value functions are defined as follows:
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where a and b are the individual risks for the gains and the losses, l is the individual risk aversion, s(i) is the score for the pillar i, and q3 is the third quantile of the score. The two-part power function of the above functional form reflects the homogeneity preference axiom, where a represents the power coefficient of the value function, and the loss aversion is modeled by the coefficient l, which is a positive scale factor, so as to guarantee that the functions are strictly increasing. Broadly speaking, according to the cumulative prospect theory [24], the value function we refer to is described by a curve that is concave for the profits and convex for the losses, being steeper for the losses than for gains.

Score distribution is obtained by simulation of a market of 100 insurance companies, assuming that scores follow a Beta distribution. In this way, the cumulative distribution function of the Beta random variable represents the probability of obtaining a score lower than the one already observed. In other words, a measures the marginal sensitivity to gains for the individual in terms of the subjective perceived impact of gains on ψ. A similar interpretation applies to b concerning losses. Decision weights are defined as follows:
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where p(i) is the observed probability and w(.) the probability weighting function, defined as follows:
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where c is the bias in the perception of probabilities.

Following the literature [24], suggested parameter values of Equations 2, 4 are a = b = 0.88, l = -2.55, and c = 0.61.

In the prospect theory, the objective probabilities (unbiased according to the behavioral paradigms, i.e., without any consideration of the subjective perception and risk attitude of the consumer) of the value function prospect have been transformed by a subjective probability weighting function (in this case, the obtained probabilities are subjective or biased since they reflect the tendency of preferences to be overly sensitive to probabilities close to zero [25]. In this framework, the bias we refer to is behavioral-cognitive, in other words is not in compliance with statistical aspects as the properties of estimators, rather than to the systematic thinking errors or distortion of reality that significantly affect the decisions of the agents. A baseline score, or the observed ESG scores, and the effects of an E, S, and G pillars score deviation (i.e., –60%, –40%, –20%, 20%, 40%, and 60%) are interpolated using non-linear least squares to determine how different scores affect the value function functional form. This allows us to assess the reputation in terms of the value function. Deviations from the mean indicate how policyholders misunderstand the real insurer's commitment to ESG issues.

From the insurers' point of view, the slope of the curve defined by the cumulative value function ψ(s) will be an indicator of the average-ESG refund rate μ it can apply to its product, namely,
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Equation 5 states μ as the incremental ratio between ψ(s) and s, that is, the variation of the value function in correspondence with a certain variation of ESG score. In this sense, μ indicates a possible commitment by the insurance company in terms of improving its ESG score, given that the refund rate represents how much the insurance company is willing to invest in ESG compared to its available capital.


2.1 ESG premium

To quote the ESG sustainability premium in the insurance industry due to an increase of good reputation perceived by the policyholders as an improvement of subjective wellbeing, we develop the following framework by introducing the Homans formula [26] for life insurance contracts, which allows for the quantification of profits resulting from the transition from a first-order technical basis BT1↔(i; q) (technical interest rate and mortality table) to a realistic one BT2↔(i*; q*). We consider now a generic endowment contract during n year with periodic premium P paid for m ≤ n years, and we introduce the following characteristic functions.

π(τ) the function for premium installments
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ξ(τ) the function for death coverage
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η(τ) the function for life coverage
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and the additional function σ(τ), defined as follows:
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which is necessary to indicate at time t whether the contract continues in the following year.

So, the Homans formula can be written as follows:
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where Vt represents the mathematical provision in t. Accordingly, on the basis of the annual expected profits, we calculate the total expected profit as the actuarial value of the profits based on the second-order bases.
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According to Pitacco [26], the overall expected cost in expense terms of running an insurance operation in the period (t, t + 1] paid at time t is determined by Et(α, β, γ).

[image: image]

Letting /mäx the expected present value (herein EPV) of a temporary annuity of duration m with anticipated installments, we define

• Pe loading for purchase (sales) expense (all at the beginning of the contract), equal to α rate of the insured capital C.
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• Pa loading for collection expenses applied at the payment of annual or single premiums equal to β rate of the tariff premium PT.
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• Pg loading for general administration expenses, due to the all contract duration, assumed as rates γ based on the insured capital C
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Accordingly, we can calculate the tariff premium as expressed by
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The annual expected profits and the total expected profit can be also computed on the basis of the tariff premium, by considering the expense loadings on a technical basis and changes of the expenses that those ex-ante assumed. Changing the expense rate vector from the expected (α, β, γ), to the realistic one (α*, β*, γ*), we obtain
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by indicating Vt as the technical provision in t, respectively, being [image: image] and [image: image] as the provision related to the sales and the operational costs. The total provision is defined as [image: image]. The total profit can be described as in the following:
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Our idea suggests that ESG reputation should be priced in the market, by modeling a framework for determining an ESG sustainability premium, devoted to ESG firm's activities, so that a virtuous circle can be triggered. The increasing engagement in ESG activities is expected to lead to an improvement in the insurance company's good reputation, as reflected in the ESG score, addressing an improvement in the wellbeing of the policyholder. So that the willingness to pay an extra for ESG insurer's commitment increases.

We assume that the inflows devoted to the ESG activities in the insurance company are constant for the contractual duration and equal to μ, which represents a sort of ESG refund rate to devolve in arrears. The refund rate is intrinsically related to the ESG insurer score. By setting the equilibrium equation at inception
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we can obtain ESG safety loading for m periodic premiums Psl
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μC is the value of the withdrawal addressed by the insurer to given ESG activities, along the contractual duration. Finally, we determine the ESG sustainability premium PT′ as developed in
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From an actuarial point of view, the ESG sustainability premium is paid by the policyholder for m periods, the ESG withdrawals by the insured to the ESG activities being postponed for the all contractual duration n. There exists a temporal shift among m and n that involves the creation of a technical provision, by transforming the complete reserve into a sort of ESG reserve as expressed in
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Changing the first-order technical hypotheses with the second-order ones allows for obtaining annual expected profits and total expected profit, respectively, as we express in the following:
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We specify that our approach is developed in a local accounting framework.




3 Numerical application


3.1 ESG reputation function

Numerical application aims to justify the opportunity for insurance companies to add ESG refunds to their products. To do this, we analyse data from a 2-fold perspective. The former is the evaluation of a non-material benefit for policyholders wishing to address a sustainable insurance company, putting into effect an ESG refund in the product, and the latter is the higher profit deriving from the higher returns choosing a sustainable second-order technical basis. For the analysis of the sustainability of insurance companies, we use data from Bloomberg ESG Data Service, a data warehouse that aggregates information from various sources approximately 11,500 companies across 83 countries on all ESG aspects, and we focus on a portfolio derived from the STOXX Europe 600 index data for the year 2019. This index covers 90% of the European stock market, including large-cap companies from 17 European countries. It serves as the foundation for constructing sustainable investment indices based on ESG scores for the European market and for the STOXX Global 1,800 index, which represents developed markets worldwide. Given the large number of companies in the portfolio, we simplify the presentation of the results by considering a sample of 29 companies offering insurance products included in the index, as shown in Table 1.


TABLE 1 Insurance companies from STOXX Europe 600 index.

[image: Table 1]

As shown in Table 1, over half of the companies score above 0.7, with only 10% scoring below 0.5. This finding suggests that the insurance sector has a noteworthy responsiveness in its dedication to ESG. Following the approach presented by Apicella et al. [20], we estimate the cumulative value function for the insurance companies, considering a function interpolation, considering a baseline score, i.e., observed ESG scores, and the effects one among an E, S, or G pillars score deviation (namely, –60%, –40%, –20%, 20%, 40%, and 60%), using non-linear least squares. This approach allows assessing the impact of a single score on the value function functional form. We can define the increasing of value function due to a high-ESG score as a “reputation gain,” while the decreasing of value function due to a low-ESG score is a “reputation penalty.” Figure 1 shows the results.


[image: Figure 1]
FIGURE 1
 Cumulative value ESG reputation function sensitivity.


Figure 1 shows that deviations lead to different slopes of the curve in a directly proportional manner. Specifically, the value function shows nearly equal values for positive and negative deviations, indicating that most insurance companies below the median exhibit scores proportionally similar to those above the median. This suggests a general engagement of insurance companies in ESG issues. Moreover, larger deviations from the baseline value function result in higher reputation penalties for companies. While the ratio between reputation gain and reputation penalty remains consistent, penalties are nearly four times greater in magnitude than gains.

Sustainability can be perceived in several ways, such as a regulatory burden, an extra risk involving increased costs or conversely as a considerable commercial upside for those insurers who are aligning and developing their environmental, social, and governance (ESG) product portfolios. Even if the insurers try to become more attractive to ESG-conscious customers, ESG gets more attention in their conduct and communication, and sustainability is not always a decisive factor for all clients buying insurance products, as suggested by some surveys [14]. The focus on sustainability suggests a relatively low importance in the respondents' decision-making process. The situation changes in the case of business clients dealing directly with an insurer, where “the sustainability factor also receives a score of 36%, making it the least significant criterion among the 12 options provided to respondents” [14]. Broadly speaking, regardless of the increasing risks involved in ESG engagement, sustainable approaches are becoming increasingly relevant to all stakeholders, particularly investors and policyholders. Life insurers and a number of non-life insurers have already made good progress in this area. Despite the alignment to ESG criteria, it is not an easy process, leading insurers have launched a number of new product lines.

In this section, we set out what ESG criteria alignment might mean in financial terms, by measuring the ESG sustainability premium by considering blended term life insurance, combining a mix of term and whole life coverage. In the assessment, we propose a measurement of the ESG contribution throughout the insurance value chain, by determining its economic value.

In particular, let us consider for instance an insured capital C = 50, 000 euros, the duration being n = 10, where x = 52 is the age of the insured, with m = 8 periodic constant premiums P, computed on the first-order technical bases (i; q) = (2%; qSI2022), where qSI2022 is the initial rate of mortality of demographic life table for both male and female provided by the Italian Institute of Statistics (ISTAT) for the year 2022, computed on the basis of its survey of people canceled from the civil registry due to death, being P the periodic pure premium equal to 5, 559.37.



3.2 ESG portfolio selection

To assess the affection of ESG score on a second-order technical basis, we selected three portfolios based on infrastructure funds with varying levels of ESG, considering energy, public utility, technology, and communication sectors, of which we computed performance indices for the 2016–2019 period. Morningstar provides ESG ratings for funds, which processes Sustainalytics data to build the Morningstar Sustainability Rating. The rating concerns five quintiles calculated on a composite indicator normalized from 0 to 100. Portfolios are building considering the Morningstar Sustainability Rating quintile as follows: The low-ESG portfolio includes funds in the first and second quintile, the average-ESG portfolio includes funds in the third quintile, and the high-ESG portfolio includes funds in the fourth and fifth quintile. Table 2 shows the portfolios' details.


TABLE 2 ESG portfolio description.

[image: Table 2]

Portfolios are optimized based on the MSCI WORLD INDEX (herein MWI) as a benchmark and the 3-month Euribond as a risk-free asset. Expected returns are obtained using the CAPM model of MWI and benchmark on portfolio returns. Table 3 shows the optimum portfolio main indices.


TABLE 3 ESG portfolio performance indices.

[image: Table 3]

Table 3 shows all the portfolios have an oscillation compared to the market of the same sign but lower and increases as the ESG score increases. It can also be noted that the ESG score has a positive relationship with both the expected return and the volatility of the portfolio, a sign that portfolios with a higher ESG score have a higher return, but also a greater risk. Furthermore, the Treynor index does not show particular differences between portfolios when compared to the risk/return ratio of the entire market, while the Sharpe ratio favors portfolios with an average-ESG score. Therefore, despite the higher expected return, the choice of an ESG portfolio may not always be optimal because it may present greater risk.



3.3 ESG premium assessment

In life insurance offices, the pure premiums and reserves are computed on the basis of the first-order prudential technical bases (i; q), i.e., not realistic, but rather favorable to the insurance company. The analysis we provide considers the second-order realistic technical bases (i*; q*) as well, to detect the financial and demographic profits from the insurer's perspective.

In line with the double materiality principle, we assess the impact produced by an insurance company's activities on the external environment (so-called “Impact Materiality”) and, conversely, the impact that external phenomena—environmental, social, and governance—can generate on the organization itself (so-called “Financial Materiality”).

In our example, we assume a first-order basis equal to (i; q) = (2%; qSI2022) and the expenses loading rates (α, β, γ) = (2%, 3%, 0.1%). With these data, we obtain P = 5, 559.37 pure premium, PT = 5, 933.62 tariff premium, and PT′ = 5, 993.51 ESG premium using the refund rate μ = 0.05%, 0.1%, and 0.15%. Then, using a second-order basis equal to [image: image] and the realistic expenses loading rates (α*, β*, γ*) = (1.8%, 2.5%, 0.08%) by Equations 10, 17, 23, we can calculate the annual expected profits, as shown in Table 4.


TABLE 4 Annual expected profits for pure, expenses-loaded, and ESG premiums.

[image: Table 4]

Table 5 shows the total expected profits for pure expenses-loaded and ESG premia.


TABLE 5 Total expected profits for pure, expenses-loaded, and ESG premiums.

[image: Table 5]

Having re-balanced the premium according to the improved reputation the insurance market recognizes to the ESG-compliant insurance companies, we propose a tool for enabling insurers to make robust decisions about their strategy and approach to driving sustainability across all business activities. In other terms by measuring the ESG sustainability premium, we try to quantify the market consensus increasing for the more pressing engagement in ESG criteria. On the basis of Tables 4, 5, we observe how the ESG commitment is performing in terms of profitability since they show the unlocking of financial resources that materialize in the annual and total expected profits.

Taking into account the different engagement of insurance companies determined by μ, we can determine the difference in terms of premia, which is PT′ − PT = 29.95, where μ = 0.05%, and PT′ − PT = 59.89, where μ = 0.10%, and PT′ − PT = 89.84, and where μ = 0.15%. This value corresponds exactly to the anticipated periodic premium expected for m years for a capital annuity contract to be paid in t if the insured person is alive in time t − 1 for a maximum duration of n installments. If the installment plan were in n years, each year the contractor would pay a loading for ESG payment which would be made exactly 1 year later with certainty. Therefore, this loading would be exactly equal to the current value of μC with rate i. In this case, an insurance company would have any potential creation of profit for this component of the premium only from excess interest, while any possible under-mortality would not have an impact. If the installment payment instead occurs with m premiums with m < n, then the profit created, always for this component of the premium, would be due to both the excess interest and the under-mortality. Table 6 shows the total expected profit as the realistic technical basis and the refund rate change.


TABLE 6 Expected profit for different ESG loadings and returns.

[image: Table 6]

In Table 6, we can observe the increase of the metric as the realistic technical basis increases, as well as the refund rate increases. This result is linked to the ESG provisions. In particular, we have defined an insurance contract combining a classic mixed coverage benefit with a constant payment for the period in which the contract is in force, which we have called ESG refund, in addition to management costs. As a result of these benefits, the policyholder pays an enhanced premium, assumed to be constant for m years. At the time of the contract, there must be an actuarial balance between the benefits and the compensating performance. Since installments are constant, it is necessary to set up a mathematical provision for the ESG engagement, as defined in Equations 19–22.




4 Conclusion

Pressure on companies to pay attention to environmental, social, and governance (ESG) issues continues to mount. A majority of surveyed executives and investment professionals agree that ESG programmes create shareholder value. Nevertheless, it is unclear how ESG programmes contribute to financial performance. Our idea is that the subjective wellbeing of the consumers modifies their subjective probabilities and expectations depending on the ESG corporate reputation. We assume that the behavioral finance paradigms could reveal how ESG corporate reputation influences the ESG reputation value function. In particular, the slope of the curve allows for defining the ESG loading rate, which describes the linkage among ESG score perceived in terms of reputation and the ESG sustainability premium, that is, the willingness of the customers to pay an extra premium. We propose a framework for enabling insurers to make robust decisions about their strategy and approach to driving sustainability across all business activities, by offering a tool for quantifying the subjective wellbeing of the policyholders in economic terms, as a higher propensity to pay an extra amount. Our approach relies on the double materiality principle as promoted in the European Corporate Sustainability Reporting Directive (CSRD) [27] and the related European Sustainability Reporting Standards (ESRS). The assessment scheme we develop can represent a tool through which a company or a group identifies strategic issues, in terms of positive and/or negative - potential and/or actual - impacts- for the organization itself, for the environment, and for the communities in which it operates. It allows quantification of the financial resources unlocked by the ESG sustainability premiums recognized by the market.

For the sake of clarity, we declare that one of the main drawbacks of the research consists of assuming symmetric information on reputation among the policyholders and insurance companies. The asymmetric information causes significant inefficiencies in the market as well as in the insurance industries by leading to the phenomenon of adverse selection. “Trust is an important condition for bilateral and informal trade that cannot be undertaken under formal contracts. For a potentially welfare-improving trade to take place, one party must choose to trust the other by, for example, lending money, delegating tasks, or exerting effort in a project.” [28]. In future research, we will investigate the impact on our framework of the asymmetry in the reputation as perceived by the market.

Another relevant aspect to be explored will be devoted to the lapses in assumptions in our model by comparing the results under different approaches.
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Appendix


A. ESG provision formula

Recalling Equations 19–20

[image: image]

The ESG withdrawal μC is performed in t + 1 if the policyholder is alive in t.

Therefore, in t = 0, the EPV is the following:

[image: image]

where nax is the EPV of a temporary annuity of duration n, näx is the EPV of a temporary of duration n with anticipated installments, and nAx is the EPV of a term insurance of duration n.

If t < m

[image: image]

if m ≤ t < n

[image: image]

if t < m

[image: image]

if m ≤ t < n

[image: image]

And [image: image].
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