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    Abstract - The paper proposes a new methodology 
for evaluating the market value of firms (QuIC – 
Quantitative Intellectual Capital-based methodology 
for Firm Valuation) that considers Intellectual Capital 
(IC) as an important factor that can influence the 
overall value. 
Findings show that this approach gives a more fair 
evaluation able of taking account of the “hidden” value 
that could remain unconsidered when applying 
“traditional” valuation approaches. In fact, findings 
demonstrated that, from a financial standpoint, the 
difference between DCF and QuIC evaluation can be 
recognised as the worth of intellectual capital assets. 
 

     Keywords: Discounted Cash Flow, Intellectual 
Capital, Financial performances, Market Value. 
 

 
1. Introduction: Intellectual Capital as “hidden 

value” 
 

    During the last decades, the economic 
environment has been changing quickly due to the 
increasingly use of knowledge-based resources that 
have revolutionised the way of competing in new 
marketplaces chiefly characterised by many threats 
(technological, financial, etc.) [11], [13]. 
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Following these new market changes, firm’s market 
value cannot be evaluated taking account only of 
tangible resources but even by adding the “intangible 
value”. To date, knowledge-based resources, 
represented by the Intellectual Capital resources, 
often “replace” the traditional ones: land, capital and 
work. However, as claimed by [4] and [15], there are 
firms that are systematically undervalued within the 
markets where they operate in spite of investing 
endlessly in Intellectual Capital. This is chiefly due 
to a lack of understanding of the relationships 
existing between intellectual resources and firms’ 
market performances: such kind of relations are often 
non-linear [18]. 
The wide acceptance of the Intellectual Capital as a 
driver of competitive advantage lead many authors to 
carry out methodologies that strove to measure this 
“hidden value”, recognising the fact that the 
traditional accounting and financial measures are not 
able to show it [19]. 
The main purpose of this paper is to present a 
methodology that, following the application of the 
well-known DCF method, provides a quantitative 
assessment of the value of a company based on its 
intellectual capital (IC) portfolio, then offering a 
more accurate and complete perspective of its 
intangible assets. The rest of the paper is organized 
as follows: the literature review about valuation 
methods and intellectual capital is proposed in 
section 2. In section 3 the QuIC is described. In 
section 4 an application of the methodology focusing 
on an Italian company is described. The final section 
provides final thoughts and future avenues of 
research. 
 
2. Theoretical Background: Intellectual Capital, 

firm performances and firm valuation through 
DCF-based approaches 

 
Intellectual Capital (IC) has been widely studied 

by many academics and practitioners who have 
acknowledged its great importance within the context 
of firms’ performance evaluation. Even though there 
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are a lot definitions of IC, one of the most accepted 
divides it into three main components: (i) Human 
Capital - HC – includes experience, knowledge, 
intellect, behaviour, relationship, attitude and special 
skills of the personnel; (ii) Structural Capital – SC - 
consists of non-human storehouses of knowledge in 
organizations and can be defined as the general 
system for solving problem and innovation; (iii) 
Relational Capital – RC – is related to the value 
created through the relations amongst organizations, 
suppliers, customers, shareholders and other 
institutions and/or individuals. 

The paper can be framed in different literature 
streams concerning on one side the Intellectual 
Capital accounting and measurement and on the 
other side the methods for firm valuation. The first 
literature stream is the Intellectual Capital 
Accounting (ICA) stream [9]. 

ICA has been defined as a “management, 
accounting and reporting technology toward 
understanding, measuring and reporting knowledge 
resources” [9]. Starting from the seminal work by 
[21] the ICA Research (ICAR) moved through the 
first and the second stage. A third stage of ICAR 
emerged characterized by a critical and 
“performative” analysis of IC practices in action [9]. 
New topics have been addressed in the ICA 
regarding developed countries, public listed 
companies, management control and strategy. 

As in regard to other frameworks, from an 
accounting point of view, most regulatory accounting 
bodies define intangibles as an asset with no physical 
substance, a non-monetary nature and able to create 
future benefits. The International Accounting 
Standard (IAS 38) specifies that a company can 
recognize an asset only if it is identifiable, controlled 
and is able to produce future benefits for the firm; 
furthermore, the cost has to be reliably measured. It 
is often difficult to find out these characteristics all 
together and then the list of items that can be 
recognized as intangible assets is not so wide. It is 
mainly composed by: the goodwill, R&D, other 
identifiable intangibles such as patents, software, 
licenses, copyrights and brands. 

From a valuation point of view, the IC measuring 
methods are usually divided into four categories, 
depending on their nature (being a qualitative or a 
quantitative/monetary method) and on their focus 
(aiming to evaluate the full value of IC or rather 
identifying each of its components): 

• Monetary valuation methods based on 
market capitalization. This category includes: Market 
to Book value ratio (M/B); Tobin’s Q; IAMV™ 
(Investor Assigned Market Value) 

• Monetary valuation methods based on 
Return on Assets: EVA™ (Economic Value Added); 
CIV (Calculated intangible value); VAIC™ (Value 

added intellectual coefficient) and finally the Lev’s 
Residual Income Model. 

• Direct IC valuation methods. This category 
includes: The Value Explorer®; Citation weighted 
patents, created at Dow Chemical; Technology 
Broker. 

• Scorecard Valuation Methods: BSC 
(Balanced ScoreCard); Skandia Navigator; IAM 
(Intangible Asset Monitor). Within this category, [1] 
introduced the HR scorecard.  

 
As in regard to the “traditional” firm valuation 

approach, Discounted Cash Flow (DCF) methods are 
the most used for examining investment 
opportunities. These kinds of methods are generally 
justified by their ease of being implemented and 
because they offer clear and defined decision rules. 
However, DCF approaches tend to have structural 
deficiencies when organizations face investments 
featured by high uncertainty, operating flexibility and 
irreversibility such as those ones related to the IC 
variables. Methodologies such as Net Present Value 
(NPV) show several issues when investigating 
investment opportunities (such as those provided by 
intellectual property assets) whose value is deriving 
from future growth options; in fact, according to 
[23], NPV assumptions are chiefly based on a “now 
or never proposition” approach concerning 
investment decisions (an investment decision shall be 
taken now or never). Consequently, NPV does not 
take account of the value that could be obtained by 
exploiting an approach “wait and see” (an investment 
might be accepted even if its NPV is negative, due to 
the potential to offer new opportunities). 

 
With reference to IC-based investments, it can be 

noticed that the traditional financial methods (i.e. 
DCF) are not completely sufficient to estimate the 
value of these; in fact, all the IC variables are 
strongly featured by market uncertainty, 
irreversibility of investment and the ability to delay. 
Traditional DCF methods have several problems due 
to the fact that they have unrealistic assumptions and 
also they are too complicated to be applied in many 
managerial realities [3],[54],[6]. Further, the existing 
DCF-based methods do not take into account several 
types of uncertainty (i.e. technological feasibility, 
competitive uncertainty, etc.) that are fundamental to 
understand the future of innovative products [20]. 

 
3. Research methodology design 

 
     This section aims to define a new and more 
accurate way to assess the IC value of a generic 
organization starting from the DCF model. As 
highlighted in the theoretical background, DCF 
models are the most common method used by 
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analysts to value firms, especially because of their 
methodological coherency. However, they fail to 
highlight any specific kind of IC value, especially 
those related to uncertainty factors. Therefore, this 
research framework starts from the idea that IC 
represents the difference between the market value of 
a firm and the value resulting from a standard value 
assessment process, such as DCF. Consequently: 
 

𝑴𝒂𝒓𝒌𝒆𝒕 𝒗𝒂𝒍𝒖𝒆 = 𝑅𝑒𝑣𝑖𝑠𝑒𝑑 𝐷𝐶𝐹 𝑎𝑠𝑠𝑒𝑠𝑠𝑒𝑑 𝑣𝑎𝑙𝑢𝑒
+ 𝐼𝑛𝑡𝑒𝑙𝑙𝑒𝑐𝑡𝑢𝑎𝑙 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 

 
where the Revised DCF assessment value represents 
the need to recalibrate a DCF valuation: it is known 
that the financial method partially captures the value 
of intangibles, but without isolating it and, for this 
reason, the previous assessment needs to be re-
examined in order to avoid double counting [17]. 
The basic idea is to provide a set of indicators for 
each IC area (human, structural and relational 
capital) that have to be translated in monetary 
measures to maintain coherence with the concept of 
Market Value beforehand expressed. In order to get 
such kind of measures, for each IC item, some main 
befitting variables will be identified and translated 
into quantitative measures. 
 
3.1 Preliminary assumptions 

 
     The first assumption is related to the difference 
between operating and capital expenses. Operating 
expenses (Opex) are defined as “an ongoing cost for 
running a product, business, or system” [16]; 
conversely, capital expenses (Capex) are defined as 
investments that will create benefits in a future time. 
Generally, the threshold between Opex and Capex is 
temporal: if an expense benefit occurs after one fiscal 
year, that particular expense has to be considered as 
part of Capex. Accounting regulations clearly state 
what should be considered Opex or Capex, such as in 
the Generally Accepted Accounting Principles 
(GAAP). The main worry lies in how these codes 
deal with intangibles: a rather heated debate is 
ongoing about expenses that are strictly linked to 
intellectual capital resources and that are still 
considered operating although the intrinsic nature of 
IC is linked to future, long-term benefits. The main 
advantage of capitalizing such expenses lies in the 
fact that their value can be easily assessed 
considering their amortizable life and their residual 
value. For the sake of a more accurate valuation, the 
following items will be considered as “capital” in this 
paper: 
 
• R&D expenses, representing how much a certain 

company invests in R&D programs to improve 

its products and services, or to create innovative 
processes or enhance existing ones  

• Professional education and training expenses, 
related to how much a certain company invests to 
make its human capital improve in terms of 
knowledge and competences to be used within its 
business (generally intended as management and 
production processes)  

• Marketing expenses that display long 
amortizable life attributes (i.e. marketing 
campaigns), related to the effort that a certain 
company makes to improve its relations with the 
market wherein it operates and its stakeholders. 
Such expenses are typically amortized across 
several years 

• IT expenses, linked to the investments made by a 
certain company to enhance its current IT 
infrastructure in a way that it can improve 
internal processes and produce new knowledge 
(in the IC theory, such kinds on investments are 
recognized into the Structural Capital) 

• Yearly boosts of salaries, mainly linked to the 
investments that a company makes to 
compensate employees and enhance its human 
capital. 

 
    Lastly, since the traditional DCF valuation process 
is intended to be completed at the beginning of this 
phase, it is reasonable to assume that all the 
information about cash flows and related data 
forecasting is already available, along with all 
accounting and internal/external reporting 
documents.  
 
3.2  IC variables description 
 
     Given the objective of evaluating the market value 
of a specific company, Intellectual Capital (IC) 
variables have been defined according to the 
literature regarding IC and firms’ performance 
evaluation. In the following the detailed description 
of variables is included. In Table A1. in the 
Appendix, the IC indicators are summarized. 
 
3.2.1 Human capital value indicators 

 
    We divide human capital in the following three 
main parts: Expertise, Intellectual flexibility and 
Leadership/motivation: 
 

Expertise: it can be defined as the body of 
knowledge possessed by someone. It consists of the 
university education, professional certifications and 
the work experience. Then we can distinguish the 
value of employee’s knowledge and the value of 
employee’s experience. The value of formal 
education can be assessed by the price a company is 
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willing to pay to take that person out of the job 
market, which is none other than the first year’s gross 
salary paid to the worker. The value of professional 
training has to be evaluated by using the 
Learning&Development expense, to be considered as 
a capital expense in light of the long-term benefits 
that the acquired knowledge can provide, and thus 
evaluated via its residual unamortized value. Lastly, 
the effect of experience should be taken into account. 
We suggest assessing the value of experience by 
considering the growth of salaries per year: since 
performance surpluses are remunerated by non-
monetary perks and/or occasional cash benefits like 
productivity bonuses, the increases in salaries should 
be the remuneration entity remunerating the newly 
acquired experience within the workforce. Workforce 
variations need to be taken into account using 
specific statistical countermeasures. 
In conclusion, the components that we considered for 
Expertise are three: the basic knowledge, the training 
and the experience. 
 

Intellectual flexibility: seen as creativity, this asset 
can be defined as the aptitude of a firm to pursue its 
objectives in new ways. It represents the course by 
which the company changes, but it must not be 
confused with its innovation potential: the latter is 
owned by the firm, while creativity resides in people. 
Scholars have developed many ways to assess 
creativity. For these reasons, we have decided to use 
age and the multiple-competencies index as 
indicators for corporate intellectual flexibility. In 
particular we propose an intellectual flexibility 
multiplying coefficient ranging between zero and 
one, defined as the sum of two elements: the first is 
linked to the age of the person, which we know being 
correlated to a person’s intellectual flexibility 
following a reverse proportionality-like pattern; the 
second one is associated with workers’ competencies 
and expertise, which, according to scholars, relates to 
intellectual flexibility following a direct 
proportionality-like pattern. We define the 
Intellectual Flexibility Value Coefficient (IFVC) as: 
 

𝐼𝐹𝑉𝐶 = 𝐼(𝐴𝑔𝑒) + 𝐼�𝐶𝑜𝑚𝑝(𝐴𝑔𝑒)� 
 
For more details see Figure A1. in the Appendix. 
 
Attitude: the link between leadership/motivation and 
performance has been widely demonstrated in the 
last decades [12]. Still, little quantitative evidence 
shows a direct impact of motivation on financial 
results, even if it is reasonable to suppose that this 
speculation is correct. However, as shown in [11], 
good general HR practices have huge impacts on 
firm results, both on the financial and economic side. 
To assess the impact of good/bad motivation of 

financial results, we decided to use the unmet job 
expectations framework (as done in [22]) along with 
the employees’ turnover rate. 
Surveying the workforce using this framework helps 
assessing the attitude of workers, allowing for the 
definition of a coefficient that we will call 𝑀𝑊 
representing workers motivation: this number will 
range within the [-1; +1] interval. In order to measure 
the impact of workers’ motivation on financial 
measures our idea comes from Huselid’s work ([11]): 
the equation that we propose to calculate the value of 
workforce’s motivation is the following: 
 

𝑊𝑜𝑟𝑘𝑒𝑟′𝑠 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑚𝑜𝑡𝑖𝑎𝑣𝑎𝑡𝑖𝑜𝑛 𝑣𝑎𝑙𝑢𝑒 
=  𝑀𝑊 × 𝐵𝑊 × 𝑊𝐹 ×  (1 − 𝑇𝑟)  

 
where 𝐵𝑊 represents the benefit in terms of market value 
produced by each worker, WF is the total number of 
people working for the firm and 𝑇𝑟 is the turnover rate for 
the analyzed organization. 
      
     To guarantee maximum accuracy, the exact value 
of 𝐵𝑊 needs to be calculated but, as a starting point, 
Huselid’s figures could be arbitrarily used as generic 
estimate. The (1-𝑇𝑟) coefficient helps to consider the 
negative effect of human capital leaving the firm: 
people that quit their job are usually not motivated, 
influencing negatively the value of motivation of the 
past year. 
 

     The following equation summarizes our 
proposition for the valuation of human capital for a 
firm: 
 

𝐻𝐶𝑉 = (𝐸𝑋𝑉 × 𝐼𝐹𝑉𝐶) + 𝐴𝑇𝑉 = 
= [(𝐵𝐾𝑉 + 𝑇𝑅𝑉 + 𝐸𝑋𝑃𝑉) × 𝐼𝐹𝑉𝐶 ]

+ �𝑀𝑊 × 𝐵𝑊 × 𝑊𝐹 ×  (1 − 𝑇𝑟)� 
 
where HCV = Human Capital Value, EXV = Expertise 
Value, IFVC = Intellectual Flexibility Value Coefficient, 
ATV = Attitude Value, BKV = Basic Knowledge Value, 
TRV = Training Value, EXPV = Experience Value.  
 
3.2.2 Structural capital value indicators 
 
We divide structural capital in the following three 
parts: Intellectual property, Innovation capital and 
Organizational Capital: 
 

Intellectual property: it is represented by all IP assets 
owned by the company: patents, trademarks, 
copyrights, industrial design rights, trade secrets. 
These assets directly create cash flows via the 
products in which they are embedded, which allow 
for a direct estimate of their value. When we have 
products that have more than one of these assets 
embedded in them, i.e. high-tech products it can be 
useful sorting IP resources by technological area and 
valuate the latter rather than each single asset (for 



TEM Journal. Volume 8, Issue 2, Pages 525-537, ISSN 2217-8309, DOI: 10.18421/TEM82-28, May 2019. 

TEM Journal – Volume 8 / Number 2 / 2019.                                                                                                                           529 

instance, for a hi-tech company producing laptops the 
value of IP can be broken down in screen IP, 
keyboard IP etc.). The corporate cash flows can be 
divided into n different cash flows per year, one for 
each product/service sold by the company. This is 
also likely to help understand how the DCF analysis 
outcome needs to be revised. Once this information 
is available, the company must survey its customers 
to decide the quota of cash flow that needs to be 
attributed to each specific IP asset. 
 

Innovation capital: it is the potential that an 
organization exhibits to innovate. Both scholars [2] 
and practitioners (cf. the 14th annual CEO survey by 
PwC, 2011) state that innovating is a key success 
factor and can drive the company to leadership 
positions. Clearly, such results are not guaranteed by 
pursuing an innovation-focused strategy and are 
strongly impacted by numerous factors, both on the 
financial and the human side. For these reasons, this 
aspect will be assessed using the R&D expense, 
which represents the economic “fire power” of a 
company when dealing with basic research and 
industrial development challenges. 
 

Organizational capital: it relies on organizations’ 
philosophy and systems, in particular their best 
practices and processes, information systems, 
structures and organizational learning. While some of 
these elements can be easily tracked using internal 
reporting sources, some others are totally ignored by 
accountants and controllers. Moreover, official 
accountants’ associations discourage reporting for all 
IT projects. Scholars have suggested that proxies for 
organizational capital may be the IT expense or sales, 
general and administrative (SGA) expenses [14]. 
Organization capital is made up of two main parts: (i) 
information systems and IT related assets and (ii) 
beliefs, processes, culture, philosophies etc. The first 
(physical) part can be assessed using the IT expense. 
As of corporate practices, culture and philosophy, 
unfortunately, the finance literature does not provide 
clear answers about quantitative measures. Since no 
strong links with the literature have been found, we 
decided not to take into account this part of structural 
capital. 
 

In conclusion, the structural capital value owned by a 
firm is expressed by the following equation: 
 

𝑆𝐶𝑉 ≈ 𝐼𝑃𝑉 + 𝐼𝐶𝑉 + 𝐼𝑇𝑉 
 

where SCV = Structural capital Value, IPV = Intellectual 
property assets Value, ICV = Innovation capital Value and 
ITV = unamortized value of IT expenses made by the firm. 
The approximation symbol represents the lack of any 
method to assess the value of corporate culture, 
philosophy, best practices etc. 
 

3.2.3. Relational capital value indicators 
 

Relational capital can be divided in: Brands and 
Relationships. 
 

Brands: as for IP assets, brands can build up value 
for the company through different products. 
Sometimes they represent the main reason why a 
customer prefers a certain product over its 
competitors [24], and that is why so many companies 
in the last few decades have heavily invested in 
building up customers’ brand awareness, especially 
through advertising. To find the value of all brands 
owned by a firm we will use the marketing expense 
as proxy. Also, to discern between marketing 
expenses focused on boosting sales and those 
addressed to building up brands value, we will 
consider only those expenses that show an 
amortizable life longer than one fiscal year. 
 

Relationships: relationships with all stakeholders 
have become one of the most important keys to 
success in the markets. In particular, customer 
relationships are now regarded as a success driver in 
many sectors, especially those characterized by 
demand-pull mechanics. An interesting approach to 
valuate relationships has been proposed by [7]: they 
started from the concept of Return on Relationships 
[8] and defined the RoR rate for both customers and 
suppliers. We decided to apply the notion of Return 
on Relationships (RoR) to commercial relationships. 
Not all relationships need to be valuated: only VRIO 
ones are to be examined, because those are the only 
valuable relationships that can provide the firm with 
a sustainable benefit. The core element of the RoR 
method is the concept of joint productivity gain: 
proposed by [10], it represents a reconfiguration 
process through which the subjects involved in the 
relationship create the “underlying basis of value”, 
which is latterly transformed in real value as internal 
efficiency and external effectiveness (the latter only 
for the customer). Joint Productivity Gain is 
calculated as follows: 
 

𝐽𝑃𝐺 =  (∆𝐸𝐸𝐶 − ∆𝐼𝐸𝐶  ) −  ∆𝐼𝐸𝑆    
 
where ∆𝐸𝐸𝐶  is the variation in the customer’s external 
effectiveness, defined as the difference between proposed 
revenues after the establishment of the agreement between 
the two parts and current ones, ∆𝐼𝐸𝐶  is the variation in the 
customer’s internal efficiency, defined as the difference 
between proposed and current costs, ∆𝐼𝐸𝑆 is the variation 
in the supplier’s internal efficiency, defined as the 
difference between proposed and current costs. 
 

Return on relationship is then calculated as: 
 

𝑅𝑂𝑅 =  
(∆𝐸𝐸𝐶 − ∆𝐼𝐸𝐶  ) −  ∆𝐼𝐸𝑆

∆𝐶𝐶 +  ∆𝐶𝑆
 × 100  
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where ∆𝐶𝐶 and ∆𝐶𝑆 are the investment costs for customer 
and supplier allocated to building the relationship. 
 
The relational capital value owned by a firm is 
expressed by the following equation: 
 

𝑅𝐶𝑉 ≈ 𝐵𝑉 + 𝑅𝑂𝑅 + 𝐼𝑅𝑉 
 
where BV = Brand Value, ROR = Return on Relationship, 
IRV = Institutional (non commercial) Relationship Value. 

 
In conclusion, the final equation to valuate IC is the 
following: 
 

𝐼𝐶 = 𝐻𝐶 + 𝑆𝐶 + 𝑅𝐶 ≈  
≈  {[(𝐵𝐾𝑉 + 𝑇𝑅𝑉 + 𝐸𝑋𝑃𝑉) × 𝐼𝐹𝑉𝐶 ] + [𝑀𝑊 × 𝐵𝑊 ×

𝑊𝐹 ×  (1 − 𝑇𝑟)]}  + {𝐼𝑃𝑉 + 𝐼𝐶𝑉 + +𝐼𝑇𝑉} +
 {𝐵𝑉 + 𝑅𝑂𝑅𝑖 + 𝐼𝑅𝑉}  

 
The symbols/acronyms already used have the same 
meaning as before.  
 
4. The empirical analysis: an OEM Company 

Case Study 
 

In this section, a brief case study is presented in order 
to provide an application of the methodology 
described. Although heavily inspired by the 
methodology presented in the previous section, some 
adjustments have to be made, mainly because of a 
lack of data. Further and deeper tests are left to future 
research. 
The subject of our case study is a primary Italian 
OEM (Original Equipment Manufacturer) company 
(the name has been taken private for confidentiality 
reasons) specialized in producing high performance 
braking systems with over six thousands employees 
worldwide. This case study is placed at the beginning 
of 2007: the choice of this year is because between 
2005 and 2007 the company dedicated itself to the 
publication of an “Economic, Environmental and 
Intangible Value Report” which contains extremely 
valuable information about the organization’s 
intellectual capital portfolio. At that time, previsions 
for the future suggested that the overall scenario for 
the firm was optimistic, with growth opportunities in 
emerging markets ready to be exploited via joint-
ventures and acquisitions. Sales, equity and other 
results have been growing for the previous three 
years, while ratios suggest that the firm has a quite 
solid financial structure.  
This case study is designed for illustrating the 
method presented in section 3 and can be considered 
as an exploratory analysis aiming at: 
 

1. making comparison between a “traditional” DCF 
valuation and an IC-based one. Such comparison 
gives a clearer understanding of the hidden value 

of a company (represented by its Intellectual 
Capital); 

2. giving an objective method to retrieve 
intellectual capital measures by passing from 
qualitative variables to quantitative ones that can 
be used for the purpose of being compared to a 
formal DCF-based evaluation. 

 

    The case study is presented more in depth in the 
next sub-sections. Data used for carrying out DCF 
and IC evaluations have been gathered from financial 
(i.e. for EBIT-based measures or expenses) and 
intangible reports (for intellectual capital variables). 
 
4.1.   Case Study – Step 1: DCF Valuation 

 

    The first step of this process is the assessment of 
the firm value using a traditional cash flow 
framework. The overall DCF evaluation can be found 
in the Appendix – Table A 2. 
     Firstly, to guarantee the maximum accuracy in 
cash flows forecasts, data from 2007-2009 annual 
report were used to calculate the “real” free cash 
flow to the firm for those years, such kind of data 
was interpreted as if it was forecasted by analysts. 
Therefore, free cash flows to the firm (FCFF) were 
computed as following: 
 

𝐹𝐶𝐹𝐹 = 𝐸𝐵𝐼𝑇 × (1 − 𝑡) + 𝑁𝐶𝐶 − 𝐶𝐴𝑃𝐸𝑋 − ∆𝑊𝐶
= 𝑁𝑂𝐼 + 𝑁𝐶𝐶 − 𝐶𝐴𝑃𝐸𝑋 − ∆𝑊𝐶 

where EBIT stands for earnings before interests and 
taxes, t is the tax rate for the firm, NCC represents 
non-cash expenses, CAPEX stands for capital 
expenditures, ∆WC is the change in working capital 
and NOI is the net operating income. It should be 
noted that EBIT × (1 − t) is considered a proxy for 
the net operating income of a firm. For the 2010-
2012 time frame, taking account of the availability of 
data from annual reports, FCFF data has been 
forecasted using logarithmic regression to better 
represent the forecasting process and a lack of 
information experienced by a hypothetic analyst at 
the time. Lastly, the terminal value of the company 
has been calculated using the formula presented by 
[5] with a perpetual growth rate g = 0. It should be 
also noted that for the first three year, a weighted 
average cost of capital of 8% has been considered, 
while for the 2010-2012 period a risk premium of 1% 
has been added, with an additional 1% premium for 
the 2013 - ∞ terminal value. The equity value of the 
firm, adjusted to consider the net debt and minorities 
interests (surplus assets information is not available), 
is equal to 557 million euros. Further, this figure 
partially captures intellectual capital value and thus it 
needs to be reconsidered. The captured percentage 
changes with reference to the analysed firm, so it is 
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unreasonable to subtract a fixed amount of money 
from the equity value: for the purpose of this 
example, after deeply analysing the firm annual 
reports and its intangible reporting standard, it was 
decided not to modify the value of equity calculated 
before to avoid arbitrary under/overestimations. At 
the end of 2006, the firm market value was 617 
million euros. A difference of 60 million euros exists 
between the two figures, where this discrepancy is 
theoretically attributed to intellectual capital. 
 
4.2. Case Study – Step 2: IC Valuation 
 
4.2.1. HC Valuation 

 
Expertise: in this analysis, only blue and white 
collars were considered: for the first category it was 
considered an entry gross monthly salary of two 
thousands (2000) euros, while for the second one a 
four thousands (4000) euros gross monthly entry 
salary (taxation in Italy can be intended around 50%) 
for 12 months. Further details in Table A3. 
The value of basic knowledge is calculated as 
showed in the Appendix – Table A4. The difference 
between year-end headcounts has been considered as 
number of hired workers. For what concerns 
professional education, the time horizon considered 
for the analysis should be longer since training in the 
automotive OEM sector preserves its value for a 
longer time. However, data availability impacted on 
the analysis due to this particular aspect. This brings 
the value of training, amortized over a five year 
period (see the Appendix, Table A5.) to more than € 
2,2 million. As in regard to the value of experience, 
data inherent to each year salaries for company 
workers have been collected. Clearly, variations in 
the number of workers exert a great influence on 
these figures, thus it was decided to consider the 
average variation of the salaries. Furthermore, to 
avoid double counting, salaries, previously 
considered when assessing basic knowledge value for 
each year, will not be considered. Results are 
summarized in the Appendix, Table A6. 
At the end, our assessment provides a total value of 
Company expertise of approximately 22 million 
euros. 
 

Intellectual flexibility: for the assessment of the 
intellectual flexibility value coefficient (IFVC) it was 
taken account of the 2006 economic, environmental 
and intangible value report published by the firm. No 
information about the average age of the personnel is 
available although the document provides useful 
insights about the management average age and 
seniority of workers. By looking at such kind of 
information, an average age of the company 
workforce of 35 years (per employee) was assumed. 

Secondly, in 2006 over 42% of the company’s 
employees showed multi-competencies skills, 
allowing for a good compensation of the loss of 
flexibility due to ageing. Using the hypothetical 
function presented, an IFVC of 0,95 was estimated. 
 

Attitude: in 2006 the company employees’ 
satisfaction was measured by an external advisor. 
Results showed that, on a scale ranging from 1 to 4, 
personnel satisfaction is equal to 2,77 while 
corporate image has been evaluated 2,95 on the same 
scale. Considering a neutrality level of 2,5 (workers 
not satisfied or unsatisfied), an average overall 
satisfaction level of 2,86 and converting the scale 
from [+1; +4] to [-1; +1], MW = 0,24 was obtained. 
At the end of 2006, the Company had a total 
workforce of 4.703 employees, while the weighted 
average turnover was equal to 10,97%. Lastly, the $ 
3.814 (2.989 €) increase in cash flow highlighted in 
Huselid’s work ([11]) brings the total value of 
motivation in 2006 to: 
 

ATV = [MW × BW × WF ×  (1 − Tr)]
= [0,24 × 2.989 × 4.703
× (1 − 0,1097)] = 

= 3.003.644 € 
 
In the light of what has been shown in this section, 
the company human capital value may be considered 
as follows: 
 

HCCompany2006 =  [(22.371.207) × 0,95] + 3.003.644
= 24.256.300 € 

 
 
4.2.2. SC Valuation 

 
Intellectual property: the Company patent portfolio 
in 2006 was composed by a total of 168 active 
patents, with an average annual increase of 8 patents, 
of which 68 in active production, with related 
expenses (filing process) mostly attributable to 
others. 
  
Innovation capital: there have been retrieved data 
regarding the Company R&D expenses during the 
2002-2006 period from its annual reports. Further, 
data availability made difficult considering a wider 
time horizon. Our findings are summarized in the 
Appendix, Table A7. Final result showed that 
innovation capital for the company can be estimated 
in about €84 million. 
 

Organizational capital: the Company annual reports 
lacked any specific reporting sections for IT 
expenses. However, under “other intangible 
assets/immobilizations” there were reported several 
generic “informatics expenses”, usually devoted to 
software and machines upgrade. Gathering all 
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possible ICT expenses for the 2002-2006 timeframe, 
data presented in the Appendix was obtained, Table 
A8. Furthermore, it should be stressed that the 
approach used to value this element cannot provide a 
strategy to valuate corporate culture, philosophy and 
best practices.  
 
4.2.3. RC Valuation 

 

Brands: the company stated that its marketing 
strategy consisted in bringing conventional 
advertising expenses to zero and relied on strong 
returns from car/motorbike competitions 
sponsorships. In 2006, economic, environmental and 
intangible value report cited that “this policy also 
aims to use the racing channel as a means of 
enhancing the public’s perception”, clearly 
delineating a strategy that tried to build up a strong 
corporate image using the brand of the company 
during important motorsports events. No dedicated 
reporting section can be found in the annual reports, 
where marketing expenses are classified under the 
term “commercial expenses”. However, the 
intangible value report helped us in the data 
gathering process, providing data for years from 
2003 to 2006. For what concerns marketing 
expenditure in 2002 we decided to consider the 
average percentage of 2003-2006 total sales used for 
marketing purposes and applied it to the 2002 sales. 
Results are summarized in the Appendix, Table A9., 
in which the value of the company brands is shown 
(about 10,6 million euros). 
 

Relationships: the company developed, during the 
past 50 years, a wide network of relationships, both 
with commercial and institutional partners. From the 
commercial standpoint, the usual choice was to look 
for partners operating in sectors that require 
industrial knowledge and competencies 
complementary compared to the one in which the 
firm operates. This is a strategy that not only allows 
cost sharing policies, but also to quickly overcome 
any lack in specific knowledge: for instance, in 2006, 
the company decided to collaborate with a non-
specified Austrian partner to develop a commercial 
vehicles braking system, while the car braking 
system would have been developed with a different 
partner, delineating a set of collaborations that, citing 
the 2006 annual report, “will result in an evolution of 
the Company R&D structure; this will allow the 
Company to present itself to vehicle manufacturers 
as a producer of electromechanically operated 
braking systems”. Considering institutional partners, 
the company was continuously looking for 
universities and research centers/networks willing to 
cooperate to create innovative products in both the 
 

standard and racing brake manufacturing sector, as 
shown by numerous agreements signed with 
institution from all around the world such as the 
Milan Polytechnic in Italy or the Tlaxcala 
Polytechnic in Mexico. 
 
5. Discussion 

 

    This simple case study provided an example on 
how to apply the methodology presented in this 
paper: the total value of the company intellectual 
capital exceeds one hundred million euros. 
  

DCF Valuation Intellectual 
capital value 

Total value of the 
firm 

557.319.000,00 € 121.000.000,00 € 678.319.000,00 € 
 

    Moreover, it can be noted that this figure should be 
increased to guarantee a fair valuation, mainly 
because of the difficulty of calculating the value of 
two elements of IC (one of the structural capital, one 
of the relational capital) and because of the 
reconsideration of the DCF valuation of firm’s equity 
presented in section 4.1 that should lead to even 
greater IC value. On the other hand, it should be 
noted that the analysed company is a firm operating 
in the brakes OEM sector, with heavy investments in 
foundries, plants and machines. A graphical 
presentation of the results can be found in the 
Appendix, Fig. A2. 
     Leaving all calculations unmodified, IC still 
represents a major quota of the company value, more 
than 14%. However, by analysing more in depth the 
numbers (see the Appendix), it can be clearly noticed 
that the difference between the company market 
value and the DCF valuation is €60 million. In case 
of perfect market efficiency, the maximum value of 
the firm is its current market value (617 million 
euros), with an “actual” value equal to the one 
calculated with the DCF valuation method (557 
million euros). In this case, over 60 million euros 
would be considered as “double counted assets”: 
since the market possesses perfect information, the 
“real” value cannot go under the DCF calculated one. 
On the other hand, in a market characterized by 
information asymmetries, the maximum possible 
value for the firm would be (if perfectly additive) 
678 million euros, which is the sum of the DCF and 
intellectual capital valuation, while the bottom line is 
represented by the DCF valuation itself. This means 
that, from a financial standpoint, over 60 million 
euros (from 617 to 678 million euros) worth of assets 
are now potentially identified. However, since both 
of these scenarios represent extreme situations which 
not always are representative of real world dynamics, 
it is reasonable to assume that the actual value of the 
firm is somewhere between those figures. 
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6. Conclusions 
 
      This work extends the literature about valuating 
methodologies including both financial and 
intellectual capital ratios.  In particular, the authors 
started from analysing traditional DCF-based 
methodologies since they are the most used ones for 
examining investment opportunities; however, in 
agreement to what is stated in the literature by 
authors such as [23], [3], [6], it has been noticed that 
DCF approaches tend to have structural deficiencies 
when organizations face investments featured by 
high uncertainty, operating flexibility and 
irreversibility such as the ones related to the IC 
variables. 
      In this sense, this paper presented a methodology 
that, following the application of the well-known 
DCF method, provides a quantitative assessment of 
the value of a company based on its intellectual 
capital (IC) portfolio, thus offering a more accurate 
and complete perspective of its intangible assets.  
 A new methodology has been proposed, applied to a 
case study using an OEM Company, for the valuation 
of firms and specifically their intangibles. Therefore, 
the main aim of this work was to identify a new tool 
for evaluating firms and defining new paradigms for 
obtaining quantitative IC valuations. 
Results showed that a fair firm value can be obtained 
by employing and comparing traditional DCF-based 
methods and the new QuIC methodology.  
In spite of some limitations chiefly due to lack of 
Intellectual Capital data, difficult to be gathered since 
they come from industrial protected processes, this 
research impacts on: 
 

• Business scenarios, by giving analysts the 
possibility of getting a more accurate evaluation 
of the Intellectual Capital of firms, therefore 
making them capable of identifying what kinds 
of investments should be taken into consideration 
to increase the firm value over operating 
markets. The outcomes coming from this work, 
either methodological or applicative, can be 
useful within the practitioners’ world. Firstly, 
from a methodological standpoint, companies 
can have the possibility of evaluating Intellectual 
Capital variables both in qualitative and 
quantitative ways by easily passing through one 
to the other; this means that a company might 
have idea on what it should be evaluated in terms 
of IC (qualitative view of the analysis) and how 
to quantify such kinds of variables (quantitative 
view of the analysis). Steps to translate 
qualitative measures into quantitative ones are 
one of the main contributions given by this 
explorative work. Secondly, this application 
showed that there could be a hidden value when 

evaluating a company, represented by its 
Intellectual Capital. From a practitioner’s 
standpoint, a company can be always aware of its 
value and/or be able to evaluate the value of, i.e., 
its partners and suppliers to know if they can be 
considered stable from a DCF valuation and/or 
their Intellectual Capital one. 

• Academic scenarios, by providing a new 
methodology to researchers capable of 
translating Intellectual Capital qualitative 
valuations into quantitative ones. Such new 
methodology should be further investigated to 
add refinements, i.e. those ones related to 
innovation and organizational capital as well as 
brand value, more robust and reliable. As briefly 
introduced, such methodology should be further 
explored and validated by using additional case 
studies to be compared to the one used in this 
work. Case studies can be derived from other 
industries that can be featured further by other 
Intellectual Capital variables even if they are 
strictly related to the willingness of companies to 
disclose such kinds of data (i.e. into 
sustainability reports). Therefore, this work can 
provide the academic world with a new method 
of evaluating the value of companies even 
though it should be further validated as a general 
applicable methodology (then, the contribution 
of this work can be considered as extensible). 
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Appendix A – Tables and Charts 

 

Table A 1 - IC indicators 

 

 

 

Figure A 1: Intellectual Flexibility Chart 
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Table A 2: DCF valuation for the the Company (thousands euros) 

 

Table A 3: assessment of variations in first year salary for the Company’s employees (data in euros). 

 

 

 

 

Table A 4: valuation of the Company basic knowledge value (data in euros). 
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Table A 5: valuation of the Company professional training value (data in thousands euros). 

 

 

 

 

 

 

 
 
 

First phase Second phase Terminal 
Value 

# 1 2 3 4 5 6 7 

Year 2007 2008 2009 2010 2011 2012 2013 - ∞ 

Net Operating Income 88.690 74.788 22.645 56.396 73.347 89.425 

 
Non-cash expenses 48.253 66.157 78.537 74.146 75.438 82.166 

CAPEX -111.134 -113.844 -50.327 -72.526 -165.829 -139.073 

Δ working capital 8.082 34.764 58.211 -13.247 4.698 7.546 

FCFF 33.891 61.865 109.066 74.378 82.358 90.334 

Discounted FCFF 31.381 53.039 86.580 50.156 47.177 43.957 439.572 

 

Total sum DFCFF Terminal 
Value 

Net Financial 
Position Minorities Surplus 

Assets EQUITY VALUE OF THE FIRM 

312.291 439.572 235.836 1.254 N/A 557.319 

# 1 2 3 4 5 
 Year 2001-2002 2002-2003 2003-2004 2004-2005 2005-2006 

ΔBlue collars 154 231 19 314 273 
B.C. 1st salary var. 3.696.000 5.544.000 456.000 7.536.000 6.552.000 

ΔWhite collars 55 121 12 55 62 
W.C. 1st salary var. 2.640.000 5.808.000 576.000 2.640.000 2.976.000 

 # Year BC WC BC+WC Amortized 
quota Non-amortized quota 

1 2006 6.552.000 2.976.000 9.528.000 1.905.600 7.622.400 

2 2005 7.536.000 2.640.000 10.176.000 4.070.400 6.105.600 
3 2004 456.000 576.000 1.032.000 619200 412.800 

4 2003 5.544.000 5.808.000 11.352.000 9.081.600 2.270.400 
5 2002 3.696.000 2.640.000 6.336.000 6.336.000 0 
      16.411.200 

# Year Sales % sales for 
training Training expense Amortized quota Non-amortized quota 

1 2006 806.000 0,0009 725,400 145,080 580,320 
2 2005 711.600 0,0021 1.494,360 597,744 896,616 
3 2004 678.200 0,0021 1.424,220 854,532 569,688 
4 2003 633.700 0,0015 950,550 760,440 190,110 
5 2002 565.800 0,0016 883,804 883,804 0 
          2.236,734 
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Table A 6: assessment of the value of experience at the Company (data in thousands euro except for avg. salary and variation with 
previous year). 

 
 

 

 

 

 

 

Table A 7: R&D expenses at the Company and innovation capital valuation (all data in euros). 

 

 

 

Table A 8: IT expenses at the Company and organizational capital valuation (all data in euros). 

 

 

 

Table A 9: long term marketing expenses at the Company and brand valuation (all data in euros). 

 

 

 

 

Figure A 2: analysis of the outcome of the Company valuation process 
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# Year  Non-new 
Workers 

Total non-
new salaries 

Avg. Salary 
per worker 

Δ with 
previous 

year  

Total increase 
in salaries  

Amortized 
quota 

Non amortized 
quota 

1 2006 4.246 112.731 26.549,93 934,51 3.967.908 793.582 3.174.327 
2 2005 3.877 99.311 25.615,42 863,47 3.347.674 1.339.070 2.008.604 

3 2004 3.838 94.998 24.751,95 -1.691,53 -6.492.108 -3.895.265 -2.596.843 
4 2003 3.486 92.182 26.443,49 1.525,58 5.318.156 4.254.525 1.063.631 

5 2002 3.277 81.656 24.917,91 -1.817,53 -5.956.038 -5.956.038 0 
6 2001 2.816 75.287 26.735,44 - - -  
            3.649.719 

# Year R&D expense Amortized quota Non-amortized quota 
1 2006 41.912.000 8.382.400 33.529.600 
2 2005 41.949.000 16.779.600 25.169.400 
3 2004 44.070.000 26.442.000 17.628.000 
4 2003 41.190.500 32.952.400 8.238.100 
5 2002 36.799.500 36.799.500 0 

Total 205.921.000 121.355.900 84.565.100 

# Year IT expense Amortized quota Non-amortized quota 
1 2006 947.000 189.400 757.600 
2 2005 1.681.000 672.400 1.008.600 
3 2004 1.967.000 1.180.200 786.800 
4 2003 1.907.000 1.525.600 381.400 
5 2002 1.979.000 1.979.000 0 

Total 8.481.000 5.546.600 2.934.400 

# Year % of sales for 
marketing Marketing expense Amortized quota Non-amortized quota 

1 2006 0,67% 5.400.200 1.080.040 4.320.160 
2 2005 0,79% 5.621.640 2.248.656 3.372.984 
3 2004 0,80% 5.425.600 3.255.360 2.170.240 
4 2003 0,62% 3.928.940 3.143.152 785.788 
5 2002 0,72% 4.073.760 4.073.760 0 

Total 24.450.140 13.800.968 10.649.172 
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