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ESG DRIVERS AND SUSTAINABILITY PATTERNS 
 

Roberto Moro Visconti – Università Cattolica del Sacro Cuore, Milan, Italy 

 
Abstract 

Discounted cash flow (DCF) analysis is a method of valuing security, project, firm, or asset using the 
time value of money. All future cash flows are estimated and discounted by using the cost of capital 
to express their present values. Cash flows in the numerator of the formula need to keep an intrinsic 
consistency with the cost of capital in the denominator that incorporates risk factors. 
This well-known framework reflects the forecast business model of the firm that incorporates trendy 
issues like Environmental, Social, and Governance (ESG) drivers, and other sustainability patterns, 
ranging from corporate social responsibility (CSR) concerns to circular economy issues. The digital 
dimension also contributes to reshaping the DCF metrics, easing the circulation of big data that soften 
information asymmetries. Intangible-driven scalability potential reflects in higher economic and 
financial marginality, proxied by the EBITDA or other parameters, and fostered by B2B2C-enabling 
digital platforms. 
The impact of social responsibility and ESG compliance on the creation of market value for firms 
and investors is still questioned. Rating issues for ESG-compliant funds remain controversial. Further 
research is so needed to analyze this interdisciplinary issue. 
 
Keywords: Weighted Average Cost of Capital (WACC); leverage; supply chain; value chain; digital 
platform; networks; Sustainable Development Goals; conscious consumerism; sinful stocks; 
sustainable and responsible investment (SRI). 
 

1. Introduction 
 

DCF analysis represents the cornerstone of the financial approach to corporate valuation.  
The financial approach is based on the principle that the market value of the company is equal to the 
discounted value of the cash flows that the company can generate (“cash is king”). The determination 
of the cash flows is of primary importance in the application of the approach, as is the consistency of 
the discount rates adopted. The discount rate expresses the firm’s cost of capital that represents the 
minimum acceptable rate of return that any investment must yield and is regarded as a long-term 
opportunity cost of the financing employed by the firm (Fernandes 2014). 
The doctrine (especially the Anglo-Saxon one) believes that the financial approach is the "ideal" 
solution for estimating the market value for limited periods. It is not possible to make reliable 
estimates of cash flows for longer periods. “The conceptually correct methods are those based on 

cash flow discounting. I briefly comment on other methods since - even though they are conceptually 

incorrect - they continue to be used frequently” (Fernandez, 2019). 
This approach is of practical importance if the individual investor or company with high cash flows 
(leasing companies, retail trade, public and motorway services, financial trading, project financing 
SPVs, etc.) are valued. 
Financial evaluation can be particularly appropriate when the company's ability to generate cash flow 
for investors is significantly different from its ability to generate income and forecasts can be 
formulated with a sufficient degree of credibility and are demonstrable. 
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According to Cornell & Damodaran (2020), “The argument that corporate managers should replace 
their singular focus on shareholders with a broader vision, where they also serve other stakeholders, 
including customers, employees, and society, has found a receptive audience with corporate CEOs 
and institutional investors. The pitch that companies should focus on “doing good” is sweetened with 
the promise that it will also be good for their bottom line and shareholders. In this paper, we build a 
framework for the value that will allow us to examine how being socially responsible can manifest in 
the tangible ingredients of value and look at the evidence for whether being socially responsible is 
creating value for companies and investors”. 
 

2. DCF and Cost of Capital metrics 

 
DCF can be expressed both in unlevered and levered terms. Unlevered DCF expresses the operating 
cash flow before debt service (Free Cash Flow to the Firm – FCFF). In the latter case, debt is deducted 
from the liquidity and what is left corresponds to the Free Cash Flow to Equity (FCFE). 
The discount factor, represented by the opportunity cost of capital, needs being consistent with the 
cash flow reported in the numerator of the formula, and so corresponds to the WACC to discount the 
CFFF or the cost of equity to discount the FCFE. 
There are two criteria for determining cash flows: 
 

a) The cash flow available to shareholders 

The first configuration considers the only flow available for members' remuneration. It is a measure 
of cash flow that considers the financial structure of the company (levered cash flow). It is the cash 
flow that remains after the payment of interest and the repayment of equity shares and after the 
coverage of equity expenditures necessary to maintain existing assets and to create the conditions for 
business growth. 
In M&A operations, the Free Cash Flow to the Firm (operating cash flow) is normally calculated, to 
estimate the Enterprise Value (comprehensive of debt). The residual Equity Value is then derived by 
subtracting the Net Financial Position. 
The cash flow for the shareholders is determined, starting from the net profit: 
 
Net profit (loss) 
+ amortization/depreciation and provisions  
+ divestments (- investments) in technical equipment 
+ divestments (- investments) in other assets 
+ decrease (- increase) in net operating working capital 
+ increases (- decreases) in loans 
+ equity increases (- decreases) 
= Cash flows available to shareholders (Free cash flow to equity) 
 
The discounting of the free cash flow for the shareholders takes place at a rate equal to the cost of the 
shareholders' equity. This flow identifies the theoretical measure of the company's ability to distribute 
dividends, even if it does not coincide with the dividend paid. 
 

b) The cash flow available to the company (Free cash flow to the firm) 

The second configuration of flows is the one most used in the practice of company valuations, given 
its greater simplicity of application compared to the methodology based on flows to partners. 
It is a measure of cash flows independent of the financial structure of the company (unlevered cash 
flows) that is particularly suitable to evaluate companies with high levels of indebtedness, or that do 
not have a debt plan. In these cases, the calculation of the cash flow available to shareholders is more 
difficult because of the volatility resulting from the forecast of how to repay debts.  
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This methodology is based on the operating flows generated by the typical management of the 
company, based on the operating income available for the remuneration of own and third-party means 
net of the relative tax effect.  
Unlevered cash flows are determined by using operating income before taxes and financial charges. 
 
Net operating income 
- taxes on operating income 
+ amortization/depreciation and provisions (non-monetary operating costs) 
+ technical divestments (-investments) 
+ divestments (-investments) in other assets  
+ decrease (-increase) in operating net working capital 
= Cash flow available to shareholders and lenders (operating cash flow) 
 
The cash flow available to the company is, therefore, determined as the cash flow available to 
shareholders, plus financial charges after tax, plus loan repayments and equity repayments, minus 
new borrowings and flows arising from equity increases. An example is given in Figure 1. 
The difference between the two approaches is, therefore, given by the different meanings of cash 
flows associated with debt and equity repayments.  
Cash flows from operating activities are discounted to present value at the weighted average cost of 
capital.  
This configuration of flows offers an evaluation of the whole company, independently from its 
financial structure. The value of the debt must be subtracted from the value of the company to rejoin 
the value of the market value, obtained through the cash flows for the shareholders. 
The relationship between the two concepts of cash flow is as follows: 
 

cash flow available to the company =  
= cash flow available to shareholders + financial charges (net of taxes) + loan repayments - new 

loans    [1] 
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Figure 1. – Value of the firm and cash flows 
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Cash flow estimates can be applied to any type of asset. The differential element is represented by 
their duration. Many assets have a defined time horizon, while others assume a perpetual time horizon 
such as shares. 
Cash flows (CF) can, therefore, be estimated using a normalized projection of cash flows that it uses, 
alternatively:  
 

• unlimited capitalization:          W1= CF / i                                                                [2] 
 

•  limited capitalization:          W2 = CF a n¬i                                                             [3] 
 
where W1 and W2 represent the present value of future cash flows. 
 
The discount rate to be applied to expected cash flows is determined as the sum of the cost of equity 
and the cost of debt, appropriately weighted according to the leverage of the company (the ratio 
between financial debt and equity). This produces the Weighted Average Cost of Capital (WACC): 
 

���� = ���1 − 
� �
�� + ��

�
��     [4] 

 
Where: 
ki = cost of debt = real interest rate + expected inflation + spread (specific risk premium for the firm); 
t = corporate tax rate; 
D = market value of debt; 
E = market value of equity; 
D+E = raised capital; 
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ke = cost of equity (to be estimated with the Capital Asset Pricing Model - CAPM or the Dividend Discount 
Model - DDM). 
 
The cost of debt capital is less controversial to calculate than the cost of equity capital. Due to the 
debt tax shield and to its lower risk profile (being debt privileged over equity), the cost of debt capital 
is generally lower than that of equity capital. 
The cost of debt capital is easy to determine, as it can be inferred from the financial statements of the 
company. The cost of equity or share capital, which represents the minimum rate of return required 
by investors for equity investments, is instead more complex and may use the Capital Asset Pricing 
Model or the Dividend Discount Model. 
The WACC formulation shows that in the estimate of the cost of capital there is an internal and an 
external (systematic) component, both in the cost of debt and in the cost of equity: 

• in the cost of debt, the market interest rate (risk-free nominal interest rate = real interest rate 
+ expected inflation) represents the systematic component, whereas the spread is the firm-
specific parameter; 

• in the cost of equity, the systematic component is represented by the market premium (stock 
market return compared to the risk-free nominal interest rate), whereas the specific parameter 
is proxied by the firm’s Beta (β): 
 

ERi=Rf+βi(ERm−Rf)         [5] 
where: 

• ERi = expected return of investment 
• Rf = risk-free rate 
• βi = beta of the investment (sensitivity of the firm towards the stock market) = cov (i, market) 

/ σ2 market 
• (ERm−Rf) = market risk premium 
• if the cost of equity is proxied by the DDM (see formula [8]), the discount rate r incorporates 

both the standard market discount rate and the specific firm risk. 
 

Once the present value of the cash flows has been determined, the calculation of the market value W 
of the company may correspond to: 
 
(a) the unlevered cash flow approach: 
 

� = ∑ ���
���� + �� − �  [6] 

 
 
(b) the levered cash flow approach:  
 

� = ∑ ���
��

+ ��                                 [7] 

 
where: 
∑ ��� ����⁄  = present value of operating cash flows 
∑ �� !�⁄   = present value of net cash flows 
VR = terminal (residual) value  
D = initial net financial position (financial debt - liquidity) 
 
The residual value is the result of discounting the value at the time n (before which the cash flows are 
estimated analytically). It is often the greatest component of the global value W (above all in 
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intangible-intensive companies) and tends to zero if the time horizon of the capitalization is infinite 
(VR / ∞ = 0). 
The two variants (levered versus unlevered) give the same result if the value of the firm, determined 
through the cash flows available to the lenders, is deducted from the value of the net financial debts.  
Operating cash flows (unlevered) and net cash flows for shareholders (levered) are determined by 
comparing the last two balance sheets (to dispose of changes in operating Net Working Capital, fixed 
assets, financial liabilities, and shareholders' equity) with the income statement of the last year, as can 
be seen in Figure 2. that shows the accounting scheme of the cash flow statement. 
 
Table 1. - Cash Flow Statement and the Link with the Cost of Capital 
 

Cash flow statement 

  
EBIT  
+ Depreciation and amortization  
  
= EBITDA (A) 

  
± ∆ Operating Net Working Capital  
± ∆ fixed assets (CAPEX) 
  
= Operating cash flow (unlevered cash flow to the firm) 

(B) 

  
- Financial charges 
± ∆net financial liabilities  
± Extraordinary income and charges 
- Taxes 
± ∆Equity 
  
= Net (free) cash flow to the shareholders (levered cash 

flow) (C) 

  
 Reconciliation statement: 
 
Closing cash and cash equivalents 
- Opening cash and cash equivalents 
  
= Change in net cash flow = liquidity (D) = (C) 

 
The net cash flow for the shareholders coincides with the free cash flow to equity and, therefore, with 
the dividends that can be paid out, once it has been verified that enough internal liquidity resources 
remain in the company. This feature, associated with the ability to raise equity from third parties and 
shareholders, allows the company to find adequate financial coverage for the investments deemed 
necessary to maintain the company's continuity and remain on the market in economic conditions 
(minimum objectives). They should allow for the creation of incremental value in favor of 
shareholders, who are the residual claimants (being, as subscribers of risky capital, the only 
beneficiaries of the variable net returns, which, as such, are residual and subordinate to the fixed 
remuneration of the other stakeholders).  

To be discounted at the 

Weighted average cost of 

capital (WACC) 

To be discounted at the      

cost of equity (Ke) 
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The estimate of cash flows can be applied to any activity. The differential element is service life. 
Many activities have a defined time horizon, while others assume a perpetual time horizon such as 
company shares. 
The discounted cash flow (DCF) approach can be complemented with real options that incorporate 
intangible-driven flexibility in the forecasts. 
DCF is ubiquitous in financial valuation and constitutes the cornerstone of contemporary valuation 
theory (Singh, 2013). The robustness of the model, as well as its compatibility with the conventional 
two-dimensional risk-return structure of investment appraisal, makes it suited to a multitude of 
valuations. Accounting standards across the globe recognize the efficacy of this model and advocate 
its use, wherever practicable. FAS 141 and 142 of the United States and IAS 39 that relate to the 
accounting of intangible assets, recommend the use of DCF methodology for attributing a value to 
such assets. 
 

3. The big Accounting and Market picture 

 
Figure 2 shows the integrated balance sheet - economic - financial - empirical and market valuation. 
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Figure 2. - The integrated balance sheet - economic - financial - empirical and market valuation 
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4. The Value of Growth: Multi-Stage Cash Flows and Dividends 

 
Multi-stage dividend discount model is a technique used to calculate the intrinsic value of a stock by 
identifying different growth phases of a stock; projecting dividends per share for each period in the 
high growth phase and discounting them to the valuation date, finding terminal value at the start of 

Cash flow statement 

EBIT 
+ amortization, depreciation 
= EBITDA 

+/- Δ operating net working capital 
+/- Δ fixed assets 
= Operating cash flow (unlevered) 

+/- extraordinary income/expense 
+/- financial income/expense 
+/- Δ other activities 
- taxes 
+/- Δ financial debts 
+/- Δ shareholders’ equity 
= Net Cash Flow 
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the stable growth phase using the Gordon growth model, discounting it back to the valuation date and 
adding it to the present value of the high-growth phase dividends. 
The basic concept behind the multi-stage dividend discount model is the same as the constant-growth 
model, i.e. it bases intrinsic value on the present value of expected future cash flows of a stock. The 
difference is that instead of assuming a constant dividend growth rate for all periods in the future, the 
present value calculation is broken down into different phases.  
Figure 3 shows the growth rates of dividends in a three-stage timesheet. The cost of equity should 
ideally be decreasing across time, as initial high growth rates coincide with the startup phase where 
equity risk is higher (also due to the lower level of leverage that normally characterizes this phase). 

 
Figure 3 – Multi-stage Dividend Growth  

Growth rate of earnings

Payout rate
Low Payout
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High Payout
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growth

rate
Decreasing

growth
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Source: adapted from Damodaran (1996). 
 

The dividend discount model (DDM) is a method of valuing a company's stock price based on the 
theory that its stock is worth the sum of all of its future dividend payments, discounted back to their 
present value. In other words, it is used to value stocks based on the net present value of 
future dividends. The equation most widely used is called the Gordon growth model. 
The formula is: 

 [8] 

 Where:  

- P0 is the current stock price 
- g is the constant growth rate in perpetuity expected for the dividends. 
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- r is the constant cost of equity capital for that company.  
- D1 is the value of the next year's dividends. 

 
This model embeds constant growth that is a theoretical oversimplification of the real world. 
 

4.1. Franchise factor model 

 
Many alternatives to DDM have been formulated. One of them is a Franchise Factor Model (FFM), 
focused on wealth creation. This model defines franchise value as the value additive component of 
growth. 
This interpretation is fully consistent with the circumstance that growth is likely to change across 
time. Growth affects the numerator of the DCF formulation – the forecast cash flows – but also the 
denominator of the DDM. The franchise factor may so affect even the cost of capital used in the DCF 
formulation. 
According to Petkov & Patev (2018), “Models based on economic profit divide the value of the 
company to “base value” and “added value”. The idea behind base value is that at the current moment 
of valuation the company has a value that does not depend on the company’s performance or growth 
projections. On the other hand, the added value represents the premium/discount when a company 
performance is compared with market expectations. If the company were able to beat market 
expectations then there would be value-added, oppositely if the company’s rate of return is lower than 
the market’s then this business destroys shareholder value. Best-known economic profit models are 
EVA and Residual income (RIM). 
The franchise value approach considers not the balance sheet, but rather the earning power of the 
company. The tangible value of the company is introduced and is equal to the present value of current 
EPS repeated in the future, for estimation is used basic Gordon Growth Model (GGM). The second 
major innovation is the separation of the growth model from the performance evaluation. While in 
most valuation models for growth estimation is used GGM that is implemented in the terminal value, 
here growth separated in “Growth factor”. 
 
5. The Impact of the EBITDA on the Cost of Capital 

 

EBITDA influences the numerator of the Discounted Cash Flows but is apparently unrelated to its 
discount factor, represented by the cost of capital reported in the denominator. The opportunity cost 
of capital, however, incorporates the risk of collecting resources from the equity-holders (cost of 
equity) and the financial lenders (cost of debt), and this risk is EBITDA-sensitive. What matters is 
not only the amount of the EBITDA but also its dynamic evolution and sustainability across time. 
The volatility of the EBITDA expresses its risk and affects the cost of capital. Ceteris paribus, firms 
with a volatile EBITDA show a higher cost of capital if compared to stabler companies. 
The WACC formula is recalled here: 
 

���� = ���1 − 
� �
�� + ��

�
��     [4] 

 
EBITDA affects the cost of debt through the generation of cash used for its payback, and measured 
by the debt service cover ratio (DSCR) that is equal to the ratio, calculated for each given period of 
the forecast time horizon for the duration of the loans, between the operating cash flow generated by 
the project and the debt service including the principal and the interests: 
 

�"�� = #$%&'()*+,±∆/0�1234�5 7�3 891:4�5 $20432;±∆$<=>?
�%@A

     [9]                                                     
where: 
OCF = operating cash flow for the tth year; 
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DF = principal amount of financial debt to be repaid when it expires; 
IT = interests to be paid (financial charges) when it expires. 
  
The meaning of this indicator is easy: a value equal to or greater than the unit represents the capacity 
of the investment to produce enough liquidity to cover the debt installments. The minimum value of 
the ratio, to be acceptable, cannot, however, be equal to one since in this case the possibility of paying 
out dividends would be compromised, until the total repayment of the debt. Moreover, debt 
underwriters likely require an adequate margin of guarantee. 

 

6. ESG drivers and Ethical funding 

 
Ignoring environmental, social, and corporate governance (ESG) aspects exposes firms to risks that 
diminish value, shrink returns, and even lead to failure. Firms considering ESG aspects are perceived 
as less risky by capital providers. Such capital suppliers accept lower returns and lending rates when 
providing capital to firms with superior ESG practices and disclosure (Johnson, 2020).  
Both the EBITDA and the cost of capital are sensitive to ESG - Environmental, Social, and 
Governance – parameters. The growing relevance of sustainability suggests that managerial decisions 
that improve corporate environmental footprint and risks might be priced by investors, thus reducing 
the cost of capital for global companies (Gianfrate et al.). 
According to Wikipedia, Environmental, Social, and Corporate Governance (ESG) refer to the three 
central factors in measuring the sustainability and societal impact of an investment in a company 
or business. These criteria help to better determine the future financial performance of companies 
(return and risk).  
Existing ESG framework of criteria offers minimal direction for investors, while Sustainable 
Development Goals (SDG) investing provides more “direction and intentionality,” given the SDGs’ 
standardization and language for areas of impact, as well as their global indicators, which offer an 
opportunity for investors to track and compare progress.  https://sdg.iisd.org/news/investment-report-highlights-
sdgs-as-improvement-over-esg-
framework/#:~:text=The%20report%20notes%20that%20the,their%20global%20indicators%2C%20which%20offer 

From a consumer perspective, firms that behave responsibly provide goods and services that protect 
the environment, satisfy needs, protect the consumer, and do so at a reasonable price; from an investor 
perspective, the socially responsible firms create value while minimizing risk. However, the 
identification of socially responsible firms is difficult ex-ante due to information asymmetries 
(Minutolo et al., 2019).  
Some studies analyze the relationship between corporate social performance and market returns. 
Preliminary results found no extra returns in Italy (Landi & Sciarelli, 2019). The impact of ESG 
compliance on cash flows and the cost of capital is still controversial; whether there is a hope of a 
positive impact on (higher) cash flows and (lower) cost of capital, the evidence is still mixed. 
The ESG scores developed by Bloomberg are one mechanism that signals to the market the level of 
transparency and disclosure by the firm and an indicator of overall social responsibility. Scores such 
as Bloomberg's ESG have become an important measure for many investors because it conveys a 
level of risk (Huber & Comstock, 2017). 
ESG parameters may impact both the numerator and the denominator of DCF metrics, so affecting 
corporate valuation. The impact of ESG parameters on the estimated cash flows reported in the 
numerator, the discounting cost of capital in the denominator, and the overall market estimate 
represented by the sum of the DCF is asymmetric if E1≠E2≠E3, S1≠S2≠S3. and finally, G1≠G2≠G3. 
This means that the same parameters have a different impact on the cash flows, the cost of capital, 
and their discounted sum (DCF). This may well be the case because cash flows are an internal 
parameter (calculated within the firm), whereas the cost of capital reflects the discount risk of the 
cash flows but also incorporates external factors (the risk-free market interest rates, the market equity 
premium, etc.). The impact of ESG factors must be interpreted dynamically, as it changes across time. 
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Figure 4 shows the impact on DCF according to this asymmetric interpretation. 
 
Figure 4 – ESG Impact on Cash Flows, Cost of Capital, and DCF Value 
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Ethical funding may concern corporate bond issues that are a main component of the cost of debt. 
According to Koelbel and Busch (2013), there is a significant effect of stakeholder pressure regarding 
ESG issues on corporate bond spreads. 

 

7. Sustainability Patterns 

 
The forecast of future cash flows is possibly the main criticality of DCF metrics, and the risk that 
effective cash flows may (greatly) differ from expected ones needs to be incorporated in the cost of 
capital. This well-known consideration is difficult to put into practice, especially when projections 
are long-termed or when they concern volatile businesses, such as startups or technological industries. 
Sustainability concerns so affect estimates, and the cost of capital discount factor may conveniently 
incorporate heterogeneous functions that refer to: 
 

a) Circular economy patterns; 
b) Sharing economy; 
c) Corporate Social Responsibility (CSR); 
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d) The resilience of Supply and value chains; 
e) Digital platforms and networks; 
f) Intangible-driven scalability potential and real options. 

 

Sustainability factors are expected to lower the cost of capital, improving the occurrence and stability 
of expected cash flows. Both cost of debt and cost of equity are lower for firms that disclose 
sustainability performance information when compared to firms that do not disclosure similar 
information (Ng & Rezaee, 2012). 
Sustainability so impacts the firm’s value, expected cash flows, and systematic risk of an overall 
market portfolio. Figure 5 recalls the main sustainability patterns. 
 
Figure 5 – Sustainability Patterns 
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Sustainability strategies impact both the ecosystem and the individual firm. The ecosystem, 
eventually related to the stock markets, benefits from the impact of sustainability factors, especially 
if they are coordinated and synergistic, and is sensitive to ESG achievements that improve the overall 
wealth. At the firm level, a better ecosystem may lower the overall cost of capital, making the capital 
markets more efficient and resilient. 
The joint impact of the sustainability patterns may affect both the numerator and the denominator of 
DCF, as exemplified in Figure 4. In formulae, the representation is the following: 
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Adjusted operating cash flows and WACC are a function f(●) of the abovementioned sustainability 
parameters that may synergistically interact among themselves, targeting ESG goals. This interaction 
changes across time and should so periodically be monitored and reconsidered. 
Digital platforms improve the architectural frame-working of the ecosystems and catalyze its 
functioning, operating as an orchestra director that coordinates and fine-tunes the networked market 
players. 
Scalability is both market- and firm- driven, as it benefits from an overall ecosystem functioning that 
creates the market conditions for individual firm achievements.  
Jiménez and Grima (2020) point out that the link between the cost of equity and sustainability is 
extremely timely as it can have great potential in reinforcing good practices regarding sustainable 
engagement amongst listed companies, which can also be regarded as trendsetters by other types of 
companies and institutions. 
 

7.1. Circular Economy 

 
A circular economy is an economic system aimed at eliminating waste and the continual use of 
resources.  
The impact of the circular economy model on the cost of capital is still largely undetected. Initial 
green investments may have long-term payback but should eventually become sustainable. The cost 
of capital of these investments may so increase in the first years but then gradually decrease, 
especially if there are incentives to carry on green investments (and restrictions for polluting ones). 
What matters is, more than the individual cost of capital (within each firm), the overall collective cost 
(of capital) borne by a comprehensive ecosystem. 
Circular systems employ reuse, sharing, repair, refurbishment, remanufacturing, and recycling to 
create a closed-loop system, minimizing the use of resource inputs and the creation of waste, 
pollution, and carbon emissions. 
Combining sustainable consumption with the circular economy concept could help tackle challenges, 
such as resource scarcity and climate change by reducing resource throughput and increasing the 
cycling of products and materials within the economic system, thereby reducing emissions and virgin 
material use (Tunn et al., 2018). 
According to the Center for Economic Development & Social Change1, global economic growth is 
facing increasing challenges in terms of sustainability. Under this assumption, the new model 
of Circular Economy (CE) takes place: it promises economic growth with low or zero costs in terms 
of materials, energy, and environmental impact. As the Industrial Revolution promised benefits from 
an excess availability of resources, the CE takes advantage of resource constraints. Increasing 
efficiency means to improve the ratio between input (environmental impact) and output (return) 
through behavior, technology, and planning. The reasons to achieve better efficiency are many: the 
scarcity of resources, the increasing environmental impact, and the promised economic return. The 
challenges are also many. First, incentives are low. That is because of the low cost of some resources, 
too low to encourage recycling and efficiency. Moreover, investments in efficiency require pay-back 
periods longer than the industrial standard, beyond a large financial capital. 
Circular economy patterns may also be conveniently linked to green energy issues concerning 
renewables. 
Figure 6 shows an example of a circular economy flowchart. 
 

  

 
1 Center for Economic Development & Social Change, http://www.ced-center.it/en/2016/09/26/economia-circolare-
verso-un-nuovo-modello-di-sviluppo-economico-sostenibile/. 
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Figure 6 – Circular Economy Flow-Chart 
 

 

The residual waste is ideally fully disposable, and may be consistent with the input raw materials, 
realizing a sort of zero-sum game where depletion of fossil resources and inherent pollution are 
minimized. 
The flow-chart represented in Figure 6 is consistent with a Supply Chain Management interpretation, 
according to which all the consequential steps of the circular economy may be considered as “rings” 
of a comprehensive “chain”. 
 
7.2. Resilient Supply and Value Chains 

 
Supply and value chains are becoming more resilient, thanks to digitalization and networking. This 
impacts the cost of capital, softening overall risk. Resilience is also embedded in real options and 
may be estimated with a differential approach, comparing a standard (and somewhat rigid) supply 
chain with a resilient one (which is the added value?). 
Resilient networks (e.g., digital supply chains) are elastic to external shocks, for instance, given by a 
node deletion (what happens if a physical or digital bridging node is deleted? Railway systems are 
more vulnerable than aviation systems since it is easier to replace a missing airport than a central 
station. Node deletion is, however, useful during pandemics).  
Upson and Wei (2019) examine the impact of supply chain concentration on a firm’s financing costs, 
showing that purchasing firms engaging in multiple supplier relationships are subject to higher firm 
risk and cost of equity. 
Flexible supply chains are fostered by sustainable procurement, as exemplified in Figure 7. 
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Figure 7 – Sustainable Procurement 

 
7.3. Digital Platforms and Networks 
 

Networks connect discrete objects or intangible assets with relations that establish an edging link 
among otherwise dispersed nodes. Physical networks may be used to explain traditional supply and 
value chains that can become “smart” following innovation patterns and other industry 4.0 
applications, as exemplified in Figure 8. 
 
Figure 8 – From Digital Platforms to Networks 
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virtual agent. There is so a logical link between networked firms and digital platforms that coexist in 
trendy ecosystems. 
Networked platforms are a powerful tool to represent and interpret patterns that range from supply 
and value chain management to circular and sharing economy. 
Networked interactions can be interpreted with mathematical formulations and so their mapping may 
be quantified, easing the calculation of the impact on the cost of capital. 
Digital platforms act as a virtual pivoting node that intermediates the other nodes, increasing the 
overall connectivity of the ecosystem and easing the exchange of information and the economic 
transactions (as it happens, for instance, with an e-commerce platform). This platform-driven 
connectivity may improve the cash flows and reduce their risk (making the whole forecasting more 
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resilient); if so, there is a double positive impact that increases the DCF numerator and decreases the 
denominator, as tentatively exemplified in Figure 9. 
 
Figure 9 – From a Standard to a Digital Platform-driven Network System 

DCF = Σ CF/WACC ↑↑DCF = Σ ↑CF/↓WACC  
 
Figure 9 suggests that a platform (red) node increases the number of nodes and connections, quality, 
traffic, intensity, etc. of the ecosystem’s network, improving its overall value. While this intuitive 
concept seems reasonable at first sight, its economic measurement, and impact on the DCF metrics, 
may be complicated. 
 
7.4. Sharing Economy and Collaborative Commons 

 

The sharing economy (Mallinson et al., 2020) is an economic model defined as a peer-to-peer (P2P) 
based activity of acquiring, providing or sharing access to goods and services that is often facilitated 
by a community-based online platform. 
 
Figure 10 – Worldwide Sharing Economy 

 

 

 

This figure is made available from CC BY-NC-ND 
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The capitalist sharing economy is a socio-economic system built around the sharing of resources. It 
often involves a way of purchasing goods and services that differs from the traditional business 
model of companies hiring employees to produce products to sell to consumers. It includes the shared 
creation, production, distribution, trade, and consumption of goods and services by different people 
and organizations (https://en.wikipedia.org/wiki/Sharing_economy). 
The key assumptions of the sharing economy are consistent with the sustainability of the supply chain 
(Banaszyk & Łupicka, 2020). 
In The Zero Marginal Cost Society, Jeremy Rifkin (2014) describes how the emerging Internet of 
Things is speeding us to an era of nearly free goods and services, precipitating the meteoric rise of a 
global Collaborative Commons and the eclipse of capitalism. These visionary theories are consistent 
with sharing economy patterns.  
The impact on the cost of capital is still debated.  
 
7.5. Corporate Social Responsibility (CSR) 

 
Corporate social responsibility (CSR) is a self-regulating business model that helps a company be 
socially accountable - to itself, its stakeholders, and the public. By practicing corporate social 
responsibility, also called corporate citizenship, companies can be conscious of the kind of impact 
they are having on all aspects of society, including economic, social, and environmental. To engage 
in CSR means that, in the ordinary course of business, a company is operating in ways that 
enhance society and the environment, instead of contributing negatively to them 
(https://www.investopedia.com/terms/c/corp-social-responsibility.asp). 
Social positioning is defined as the alignment of a company’s values and actions with the values of 
its stakeholders and those with interest in or influence on its daily activities. A company’s social 
positioning score is used for comparison with the social positioning score of its peers 
(https://www.bloomberg.com/professional/blog/overall-esg-and-social-positioning-within-the-sp-500/).  
According to Harjoto (2015) overall CSR intensities reduce analyst dispersion of earnings forecast, 
volatility of stock return and cost of capital, and increase firm value. 
El Ghoul et al. 2011 claim that firms with better CSR scores exhibit cheaper equity financing. 
Investment in improving responsible employee relations, environmental policies, and product 
strategies contributes substantially to reducing firms’ cost of equity.  
 

7.6. Scalability 
 
Scalability positively impacts on the expected cash flows, sometimes to a great extent. It may also 
have an impact on the cost of capital that is, however, more difficult to ascertain. Scalable cash flows 
reported in the numerator of the DCF formulation may be more volatile than normal ones, so 
demanding a higher discount rate. On the other side, scalability may have a positive impact on 
resilience and sustainability. 
Scalability first impacts the EBIT and, sterilizing the impact of non-monetary operating costs 
(depreciation and amortization), on the EBITDA that represents the real engine behind value creation 
and economic-financial growth.  
Based on these premises, further consideration concerns the impact of the intangible investments on 
the EBITDA’s components, represented by the difference between the operating (monetary) revenues 
and the (monetary) OPEX. 
The representation may be synthesized in Figure 11. 
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Figure 11. - The Impact of the Intangible Investments on the EBITDA 
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1. intangible-driven growth in monetary revenues may be given by:  
• their contribution in the approach of new markets,  
• the sales-driving digital platforms,  
• the incremental / differential role of brands, patents 
• revenue and market share protection, with entry barriers 
• digital scalability, driven by Metcalfe or Moore law externalities 
• real options (to expand, contract out …) 

 
2. intangible-driven savings in monetary OPEX may be given by:  
• productivity and efficiency gains 
• (digital) supply chain savings 
 
3. Risk reduction: 
• Affects the denominator of DCF (discount factor incorporating the cost of capital) 
• Reduces the difference between expected and real outcomes, even thanks to timely re-engineering 

of the business planning incorporating big data (Moro Visconti, Montesi & Papiro, 2018) 
• Improves the resilience and flexibility of the supply and value chain. 

 

8. Circumventing Funding, Sinful stocks and Other ESG Bottlenecks  

 

The bottlenecks to “optimal” sustainability are many and they are represented by all the factors that represent 
an obstacle to ESG targets. Whereas a positive strategy is represented by an application of all the actions that 
foster sustainability patterns, as indicated in Figure 5, and other complementary ESG targets, its 
complementary reverse is represented by the negative factors that impede or delay the implementation of the 
“positive” strategies. Figure 12 recalls some of the main bottlenecks. 
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Figure 12 – ESG Bottlenecks 
 

 
 
Positive and negative factors may interact and go beyond zero-sum gaming if solutions to criticalities improve 
ESG achievements. Preemptive knowledge and rational acquaintance of bottlenecks is the first step towards 
their overcoming. 
The negative factors are uneasy to be classified in a coherent taxonomy. This tentative listing exemplified in 
Figure 12 is just provocative and far from being comprehensive, even if these malpractices may show self-
reinforcing synergies that prove hard to prevent and soften. 
ESG criticalities are going to be “listed” and publicly traded whenever they are incorporated in a sin stock - a 
publicly traded company involved in or associated with an activity that is considered unethical or immoral. Sin 
stocks are generally in sectors that deal directly with morally dubious actions. They are perceived as making 
money from exploiting human weaknesses and frailties 
(https://www.investopedia.com/terms/s/sinfulstock.asp#:~:text=Key%20Takeaways,A%20sin%20stock%20is%20a%20

publicly%20traded%20company%20involved%20in,helps%20sin%20stocks%20during%20recessions). 

9. ESG Rating and Sustainable Funding 

 

Rating is traditionally applied to bond creditworthiness, to assess both its riskiness and the related cost of 
borrowing for an issuer. These ratings typically assign a letter grade to bonds that indicates their credit quality.  
Should ESG compliance improve the firm’s creditworthiness, it would be reflected in a better rating, affecting 
the DCF metrics. These causal relationships, still under scrutiny, may be synthetized as follows: 
 
Figure 13 – Interactions between the Credit Rating, the Market Value and the DCF 
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ESG parameters may: 

1. Increase the operating cash flows (with extra revenues and/or monetary cost savings that improve the 
EBITDA); 

2. Decrease the operating cash flows (with extra monetary costs, eventually accompanied by lower 
revenues that decrease the EBITDA); 

3. Increase the cost of capital, incorporating a higher risk; 
4. Decrease the cost of capital, reducing the overall risk. 

(Credit) rating is mostly sensitive to the capacity of the firm to properly serve debt that depends on parameters 
like the (debt service) cover ratio (Operating cash flows over financial debts). 
The link between standard credit rating, market value and DCF metrics is so not direct, as exemplified in 
Figure 13 by the question mark (?). DCF is a proxy of the intrinsic value, to be compared with the market 
pricing. 
Since rating is typically concerned with lending issues and payback criticalities, its connection with DCF may 
not seem immediate. Figure 14 shows a possible sequential linking. 
 
Figure 14 – Rating, Debt Service, Cost of Capital and DCF 
 

 
 
The flow-chart of Figure 14 can be synthetized as follows: 
 

1. Debt rating is determined according to a set of parameters that show the capacity to pay back loans 
(ESG-rated funds may adapt this procedure to consider sustainable investment parameters); 

2. Rating is a function of the DSCR that compares operating (unlevered) cash flows to outstanding 
financial debts; a ratio > 1 indicates that the firm is producing enough internal liquidity to pay back 
yearly debt; 

3. DSCR is linked to the cost of deb (the denominator is the same and, in the numerator, operating cash 
flows are primarily used to pay interests and expiring debt): 
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4. The cost of debt is a core component of the WACC (see formula 4); 
5. WACC is the denominator of DCFoperating. 

 
ESG factors should be considered in the credit analysis and the creditworthiness evaluation of borrowers 
because they affect borrowers’ cash flows and the likelihood of default on their debt obligations (Devalle et 
al., 2017).  
ESG rating systems, however, follow different (somewhat complementary) criteria, and – due to their relative 
novelty - are characterized by shorter tradition and an intrinsic difficulty to focus on the core ESG-sensitive 
parameters. Regardless of the rating agency, bond ratings for a particular issuer are broadly similar. This is not 
the case for ESG ratings. Companies with a high score from one rater often receive a middling or low score 
from another rater. ESG ratings may so be divergent (Dimson et al., 2020). 
The ESG arena is characterized by a large number of ratings providers offering a very wide array of data, from 
specialized providers that calculate metrics on specific ESG traits, such as carbon score and gender diversity, 
to providers that rate companies based on several hundred ESG-related metrics (Li and Polychronopoulos, 
2020). 
Criteria used by ESG rating agencies are evolving over time and becoming more stringent (Escrig-Olmedo et 
al., 2019), to overcome Far West-style behaviors that profit from lack of regulation and appropriate standard 
settings. Best practices, nurtured by experience, are, however, painfully emerging from the fog of inaccuracy. 
ESG rating agencies should ideally be contributing to achieving a more sustainable development by the 
inclusion of sustainability principles into their assessment processes and practices. The lack of consistency in 
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ESG ratings could distort the risk-return trade-off and rating disagreement leads to higher effective risk 
aversion, higher market premium, and lower demand for stocks (Avramov et al., 2020). 
Bloomberg’s ESG Scores2 include: 

 Board Composition Scores, which rank the relative performance of companies across industries on 
measures of diversity, refreshment, director roles and independence. 

 Industry-specific Environmental & Social (ES) Scores, which track corporate environmental and 
social performance on dozens of financially material and industry-relevant issues. 

 Environmental & Social News Sentiment Scores, derived from news coverage, which provide daily 
insights into companies’ environmental and social behavior. 

 ESG Disclosure Scores, which rate companies on their level of ESG disclosure. 
 Bloomberg Gender-Equality Index Scores, which assess company progress towards gender equality 

in the workplace. 
Sustainable and Responsible Investments (SRI) use ESG criteria to evaluate investments or assess their societal 
impact. They may pursue a sustainability-related theme or explicitly aim to create measurable social impact. 
The sustainable-fund universe can and should be distinguished from funds that simply employ values-based 
criteria, such as those that exclude so-called “sin stocks,” like tobacco, alcohol, and gambling, or those that 
use faith-based criteria to restrict their investments (https://www.morningstar.com/insights/2018/01/31/sustainable-
funds). 
ESG-compliance is fashionable, especially for firms that are willing to attract investors, sustainable funders, 
and conscious consumers trying to reduce their cost of capital. ESG rating and scoring, however, remains a 
grey area, largely unregulated and with no clarity in its underlying methodology. Truly ESG-compliant 
products are a subset of those that claim to be ESG-friendly. Greenwashing practices are an example of ESG 
elusion, practiced by businesses that try to overplay their green credentials. Circumventive practices may also 
concern firms that, for instance, hide their carbon footprint by outsourcing and triangulating certain parts of 
their production process. 
The largest ESG fund in the world by assets, according to Refinitiv data, is the MFS Value Fund. It had 2.45% 
of its total portfolio allocated to oil exploration firms in July of this year. Ten years before that, 11.66% of its 
total fund was invested in these oil firms (Amaro, 2020). 
Steen et al. (2020) investigate about the relationship between Morningstar’s ESG ratings and mutual fund 
performance. 
 
9. Discussion and Conclusion 

 
Half a century has passed since the stockholder theory of Milton Friedman (1970), according to which a firm 
has no social responsibility to the public or society; its only responsibility is to its shareholders. This theory 
poses intricate questions that if generalized also concern the relationship between the ESG performance and 
the stock market returns. Are ESG efforts appreciated by the stock market? If so, they should also reduce the 
overall cost of capital, have a positive impact on expected cash flows and consequently boost DCF metrics. 
Empirical evidence is mixed (Xu et al., 2012) and, in some cases, even negative (Cañón-de-Francia and, 
Garcés-Ayerbe, 2009). But the trendy outlook may not be so gloomy and public opinion pressures may sooner 
or later reward ESG efforts. 
Optimistic research has found that there is a positive relationship between ESG factors and the financial 
performance of companies, and that the cost of capital was lower for companies with good sustainability 
standards (https://investors-corner.bnpparibas-am.com/investing/cost-sustainability-esg/). 
The impact of ESG parameters on the cost of capital is still a challenging issue. Common wisdom suggests 
that ESG-compliant firms should reduce their cost of capital, but empirical evidence is still largely missing, 
especially if we consider the cumulative impact of multifaceted ESG drivers, as shown in Figures 5 and 12. 
Gone are the days when a company could publish an annual sustainability report containing a handful of ESG 
metrics along with general descriptions of efforts to lessen its environmental impact and be a responsible 
corporate citizen in the communities where it operates (https://inspirgroup.com/en/lowering-your-cost-of-capital-
through-effective-esg-disclosure/). 

 
2https://www.bloomberg.com/professional/solution/sustainablefinance/?gclid=EAIaIQobChMIsLq2wKeW7QIVjLd3Ch37LQ5YEAAYAiAAEgKm1
PD_BwE#scores/?utm_medium=Adwords&utm_campaign=ESG&utm_source=pdsrch&utm_content=esgscores&tactic=342352 
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Disclosure of ESG-compliant policies reduces the information asymmetries, potentially decreasing the cost of 
capital. ESG parameter are likely to have a different impact on the numerator and the denominator of the DCF 
formulation. Whereas the numerator reflects internally generated accounting cash flows, the denominator is 
represented by the cost of capital that embeds both market values (interest rates affecting the cost of debt; 
market equity premium over risk-free Government bonds) and firm specific parameters (the interest rate 
spread; the beta of the stock, etc.). The sensitivity of the numerator to ESG parameters normally differs from 
that of the denominator, even if the latter parameter is associated to the volatility of foreseen cash flows. An 
innovative interpretation of the cost of capital may so consider its systemic (market-related) and firm-specific 
components. Both are affected by ESG indicators that influence the ecosystem and the firm itself. 
Literature and empirical evidence show that the cost of capital is sensitive even to other factors, beyond the 
ESG scenario. For instance, cybersecurity investments should reduce the firm’s cost of capital (Havakhor et 
al., 2020). 
Further research is needed to examine in a comprehensive way the innovative research questions mentioned 
above. 
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