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Among the various marketing tools author Michael Porter has created, the "Five Forces" certainly remains one of the most famous diagrams that all business teachers have taught their students. Easy to both understand and use, the Five Forces certainly help organisations make a first opinion about a market's accessibility. Yet, while many do consider the tool an outdated device, we believe the opposite. Here, we propose to consider "forces" for what they firstly mean, a strength or energy as an attribute of physical action or movement. In order to try and give a second chance to Porter's Five Forces, we have invited Physics to collaborate with Marketing and came up with a quantitative formula, which could make the difference when assessing any market's rigidity.

Social World and Physical World: A Product of the Divine Order

Never before has a science grown in such a short time than management science in terms of the volume of work and research. Management sciences, including Accounting, Finance, Marketing or Human Resources, have experienced significant development during the last fifty years, with an intensification of business activities, alongside the theorization of entrepreneurial practices on a global academic and professional scale [START_REF] Stam | Social Capital of Entrepreneurs and Small Firm Performance: A Meta-Analysis of Contextual and Methodological Moderators[END_REF]. Therefore, management sciences included formal sciences in their construction, proving that they are not just a set of independent disciplines. Indeed, Economics, their parent discipline, had made active the connection between social and natural sciences [START_REF] Nikitin | De la Science des Affaires aux Sciences de Gestion : Un Siècle de Tâtonnements ?[END_REF] during the first industrial revolution in the United Kingdom. Great economists had an admiration for scientists like René Descartes or Sir Isaac Newton, considering both their views about the physical world as paradigms and their works as examples of the ultimate achievements of mankind [START_REF] Diemer | Political Economy in the Mirror of Physics: Adam Smith and Isaac Newton[END_REF]. Although Isaac Newton was mentioned only once in all of Adam Smith's works, especially in The Theory of Moral Sentiments (1759), Arnaud [START_REF] Diemer | Political Economy in the Mirror of Physics: Adam Smith and Isaac Newton[END_REF] agree that Newton had a considerable influence on the father of the modern economy, who, in return, also had a great affinity with natural philosophy and a strong willingness to connect both the social and the physical worlds. Moreover, Newton's view of natural philosophy shares the same pattern as Smith's moral, social, and political philosophy [START_REF] Diemer | Political Economy in the Mirror of Physics: Adam Smith and Isaac Newton[END_REF]. The "invisible hand" would regulate the market at best without the intervention of the state, which refers to selfgravitation and social harmony. Loyal to Newtonian and Smithsonian theology, the social world is just like the physical world, a product of the divine order [START_REF] Diemer | Political Economy in the Mirror of Physics: Adam Smith and Isaac Newton[END_REF]. Like Adam Smith's perception, this independence of mind and freedom of thinking combining formal and soft analysis are the basis of our research. Indeed, why not raise the hypothesis that, paradoxically, the establishment of barriers between disciplines was indirectly due to the spreading of the division of labour, Adam Smith's central theory?

Here, after a broad review of different strategic tools emphasizing the fact that companies and entrepreneurs are constantly looking for tangible tools to analyse their current situations in order to survive [START_REF] Allon | Competition in Service Industries[END_REF][START_REF] Bernardo | On the Evolution of Overconfidence and Entrepreneurs[END_REF][START_REF] Goodale | Operations Management and Corporate Entrepreneurship: The Moderating Effect of Operations Control on the Antecedents of Corporate Entrepreneurial Activity in Relation to Innovation Performance[END_REF], we present common technics to assess industries since direct environment affect companies' profitability in important way. Then, we explain why Michael Porter's Five Forces diagram remains one of the most appropriate tools to review a company's situation from a network perspective [START_REF] Porter | How Competitive Forces Shape Strategy[END_REF][START_REF] Porter | The Competitive Advantage of Nations[END_REF][START_REF] Porter | Competitive Advantage: Creating and Sustaining Superior Performance: with a New Introduction[END_REF]& 2008). We make a parallel between Newtonian physics and Porter's forces to build the hypothesis that Michael Porter's Five Forces model can be quantified. Through this research, we prove that, once again, a conscious and close collaboration between management sciences and formal sciences is made of mutual inspiration, which is an opportunity for scientific breakthrough.

Analysing Industries: The State of the Art

At a theoretical level, it seems that several views have surfaced through streams of research to rationalize companies' behaviours [START_REF] Joshi | Alignment of Strategic Priorities and Performance: An Integration of Operations and Strategic Management Perspectives[END_REF]. Firstly, interaction between companies can be seen as a game with potential for conflict and cooperation to reach certain levels of equilibrium. Secondly, business activities' outcomes can result from an ensemble of uncertainties [START_REF] Wernerfelt | Competitive Strategy under Uncertainty[END_REF]. Thirdly, a company can be seen as a bundle of resources [START_REF] Wernerfelt | Competitive Strategy under Uncertainty[END_REF], which are strategically used for potential diversification and growth. These views are rather intended to give efficient but reductive reasons to companies' behaviours because considered conditions and variables become less relevant in changing environment with technological change, modified buyer needs, and industry structural mutations [START_REF] Marco | The Competitive Advantage of Business Units: Evidence from the Integrated Circuit Industry[END_REF][START_REF] Mainela | International Entrepreneurship Beyond Individuals and Firms: On the Systemic nature of International Opportunities[END_REF][START_REF] Porter | The Five Competitive Forces that Shape Strategy. Special Issue on HBS Centennial[END_REF]. More recently, further variables were added to shape optimized decision-making processes [START_REF] Kashmiri | Values That Shape Marketing Decisions: Influence of Chief Executive Officers' Political Ideologies on Innovation Propensity, Shareholder Value, and Risk[END_REF].

Therefore, before considering different theoretical views to seek the sustainable competitive advantage Graal [START_REF] Chabowski | The Structure of Sustainability Research in Marketing, 1958-2008: A Basis for Future Research Opportunities[END_REF][START_REF] Hoppe | Second-Mover Advantages in Dynamic Quality Competition[END_REF], strategic analytical tools should be taken into consideration as the foundation stone of all strategic decisions, either from local or international corporate or or entrepreneurial business perspective [START_REF] González-Benito | Retail Pricing Decisions and Product Category Competitive Structure[END_REF][START_REF] Matanda | The Process of Global Brand Strategy Development and Regional Implementation[END_REF]. These allow firms to examine external and internal situations more precisely. Indeed, we consider crucial to streamline the business, and structure its environment in order to set up a coherent set of strategic choices and actions in order to achieve a certain vision of the firm [START_REF] David | Thinking and Acting Strategically: New Challenges for Interrogating Strategy[END_REF], as well as create sustainable economic value in a given market context [START_REF] Allaire | Stratégies et Moteurs de Performance: Les Défis et les Rouages du Leadership Stratégique[END_REF].

Overview of different strategic analysis tools

Over the last fifty years, one could witness the birth and dissemination of abundant number of strategic analysis tools [START_REF] Kor | Edith Penrose's (1959) Contribution to the Resource-based View of Strategic Management[END_REF] for business leaders trying to link theory building and testing, thus confirming that strategy's performativity is more than complex. In this regard, either company's competitive environment is evaluated or company's organizational skills and capabilities are analysed, or both of them are considered simultaneously [START_REF] Barney | Strategic Factor Markets: Expectations, Luck and Business Strategy[END_REF].

After Ronald [START_REF] Daniel | Management Information Crisis[END_REF], then emeritus member of the consulting firm Mckinsey & Co, first considered the notion of critical factors, John [START_REF] Rockart | Chief Executives Define Their Own Data Needs[END_REF] popularized the notion of key success factors across four successive levels: industry, business, division and individual. Bruce [START_REF] Henderson | The Product Portfolio. Boston Consulting Group[END_REF], for its consulting firm, the Boston Consulting Group, focused his research on the internal analysis of the company's activities by classifying the importance of strategic business units according to their growth and their market share. This concrete approach is specific to large American consulting firms with the development of so-called frameworks. Francis [START_REF] Aguilar | Scanning the Business Environment[END_REF], considered as the father of the P.E.S.T. (Political -Economic -Social -Technological) external analysis tool, focused on the way leaders receive relevant information about events outside the company to decide the future of the latter [START_REF] Kotler | Review: Scanning the Business Environment by Francis Joseph Aguilar[END_REF].

Just as the S.W.O.T. analysis (Strengths, Weaknesses, Opportunities, Threats), all those tools consider either external or internal factors, sometimes even both of them to help companies engineer competitive advantages. Yet, rethinking the true nature of competition is essential in running a business, even though since the 1990s, the world's largest companies have never been more profitable [START_REF] Hauser | Defensive Marketing Strategies[END_REF][START_REF] Landry | Business Competition Has Not Gotten Fiercer[END_REF]. This growing profit may hide another reality: unhealthy and uncontrolled competition can lead to criminal and immoral behaviour such as child labour, corruption, or excessive salaries of business leaders [START_REF] Shleifer | Does Competition Destroy Ethical Behavior?[END_REF]. Moreover, it can destruct value and innovation by the misinterpretation of the true essence of competition where competitors exclusively focus on market shares and on lowering costs by all means [START_REF] Menguc | Creating a Firm-Level Dynamic Capability through Capitalizing on Market Orientation and Innovativeness[END_REF][START_REF] Heil | Marketing Competition in the 21st Century[END_REF]. Since 1993, Bain & Co (Rigby & Bilodeau, 2013) conducts yearly surveys about management tools trends and ratings. For years, these surveys of thousands of managers across the world show clearly that companies are rather focused on strategic planning, customers and superior performance but not on competition analysis through industry analysis except that, according to Michael [START_REF] Porter | Competitive Advantage: Creating and Sustaining Superior Performance: with a New Introduction[END_REF], business success comes from the combination of the firm's level of attractiveness and its relative competitive position in that particular industry. Thus, reassessing competition to build a sustainable strategy means replacing companies in their context, namely the industry in which they perform or would like to perform. Therefore, focusing on industry's analysis and its impact on companies seems to be essential.

Direction and predictability tools for industries

Since our main objective here is to determine the profitability of an industry and its causes, aside from Michael Porter's Five Forces introduced in more detail later, we choose to present two quantified methods to reach this objective: the financial approach and the microeconomics approach, especially from the industrial organization point of view. The financial approach [START_REF] Flesher | Donaldson Brown 1885-1965: The Power of an Individual and his Ideas over Time[END_REF] answers this issue through the profit and loss account of a set of companies belonging to the same industry.

While working for DuPont in 1914, Brown had determined for private investors, institutional and business leaders, the simplest way to get an overall view of the firm's health at a strategic and financial level [START_REF] Flesher | Donaldson Brown 1885-1965: The Power of an Individual and his Ideas over Time[END_REF] through the decomposition of a central ratio, return on equity (R.O.E.), which is the ratio between the net profit of the company and shareholders financial input so that:

Return of equity = net profit margin × asset turnover × equity multiplier Until today, the financial approach with the DuPont formula remains one of the most frequently used methods, becoming a standard measure of the firm's economic performance [START_REF] Flesher | Donaldson Brown 1885-1965: The Power of an Individual and his Ideas over Time[END_REF]. Nevertheless, this financial approach has a major disadvantage: the impossibility to determine qualitatively the whys and the wherefores of an industry, since it is often difficult to have a precise idea of what really makes the value of an industry. Eventually, Industrial Organization, being the field of economics that study the relationship between industries and markets, complete our review of direction predictability tools for industries since Porter's work on industry both extensively came from this field of economics [START_REF] White | Market Power: How Does It Arise? How Is It Measured[END_REF][START_REF] Zbigniew | The Role of the Structure-Conduct-Performance Paradigm for the Development of Industrial Organization Economics and Strategic Management[END_REF], and eventually provided methodological foundations to strategic management [START_REF] Zbigniew | The Role of the Structure-Conduct-Performance Paradigm for the Development of Industrial Organization Economics and Strategic Management[END_REF]. Traditionally, public policy used Industrial Organization for antitrust, enforcement efforts and regulatory mechanisms namely on how a company or an industry have discretion over prices that they charge, i.e., market power [START_REF] Einav | Empirical Industrial Organization: A Progress Report[END_REF] and some points that are worth to be risen from a strategic management perspective. The Industrial Organization, based on the S.C.P. (Structure-Conduct-Performance) paradigm, also known as Bain & Mason concept [START_REF] Zbigniew | The Role of the Structure-Conduct-Performance Paradigm for the Development of Industrial Organization Economics and Strategic Management[END_REF], states that the industry structure is shaped around basic conditions (demand/technology). Structure (number of sellers, entry barriers, etc.) influences industry conduct (R&D, mergers, price-fixing, etc.), which, in turn, influences industry performance (quality, profitability, etc.) [START_REF] Einav | Empirical Industrial Organization: A Progress Report[END_REF]. Industrial Organization traditionally considered that industry structure almost exclusively determines strategy and performance, thus leaving little room for vision, insight and creativity to change the rules in the industry (Porter, 1981). Currently, several methods to assess the market power and competition exist in the fields of Industrial Organization [START_REF] Haghighat | The Role of Market Pricing Mechanism Under Imperfect Competition[END_REF].

To measure competition, the Lerner-index (Price Cost Margin) is used and constantly improved [START_REF] Boone | A New Way to Measure Competition[END_REF] through criticism [START_REF] Schiersch | Empiricism Meets Theory: Is the Boone-Indicator Applicable? Discussion Papers of DIW Berlin[END_REF][START_REF] White | Market Power: How Does It Arise? How Is It Measured[END_REF], raising the limitations of this index to measure competition. Another way to assess the structure of an industry is the calculation of a Concentration Ratio which measures the sum of the largest companies' shares in the industry, generally considering the first four dominant companies. The major problem of this index is that we ignore the market share distribution among the companies [START_REF] Zbigniew | The Role of the Structure-Conduct-Performance Paradigm for the Development of Industrial Organization Economics and Strategic Management[END_REF]. We can also emphasize that, in our case, the Concentration Ratio has little qualitative value for strategists since each industry is unique beyond its concentration degree. Herfindahl-Hirschman Index, which is an improvement of the Concentration Ratio since market shares distribution is visible, can also be criticized for the same reasons as above.

To summarize, it seems difficult for strategists to use original form of S.C.P. paradigm to craft concrete strategies due to many limitations [START_REF] Zbigniew | The Role of the Structure-Conduct-Performance Paradigm for the Development of Industrial Organization Economics and Strategic Management[END_REF], assumptions, and set premises (Porter,1981).

Why Michael Porter's most famous diagram?

This ecosystem called industry is not only a value extracted from rivalry but also the consequence of a set of actors' actions [START_REF] Magretta | Understanding Michael Porter: The Essential Guide to Competition and Strategy[END_REF]. In this context, Michael [START_REF] Porter | How Competitive Forces Shape Strategy[END_REF] suggested a diagram considering five actors and their actions on the industry: rivals, buyers, suppliers, new entrants and substitutes. Hence, through the analysis of these actors, profitability of an industry can be outlined qualitatively by breaking down the relationships between actors [START_REF] Porter | How Competitive Forces Shape Strategy[END_REF]. Unsurprisingly, not only its ease of use but also its concision made its consistent success both in the professional and academic background. But we believe that this tool has a far bigger potential. In this regard, we anchor our perception in Mats Alvesson & Jörgen Sandberg's paradigm (2012) that despite the huge increase in the number of management articles publications, there is a serious shortage of high-impact research in management studies.

This might be the consequence of an academical shyness limiting the recourse to ambitious transdisciplinary action. Moreover, managers corrupt strategy tools and/or take components from different tools to adapt them according to their needs, considering tools as a mere source of inspiration [START_REF] Knott | Strategy Tools: Who Really Uses Them?[END_REF].

A general diagram such as Michael Porter's Five Forces is certainly not an exception to the rule. As Richard [START_REF] Daft | Toward A Model of Organizations as Interpretation Systems[END_REF] pointed it, a model cannot be simultaneously general, simple, and accurate, while we do believe it can. Many academics have sought a way to quantify Porter's forces to overcome the accuracy problem while maintaining qualities such as ease of use and generality. Two diagrams caught our attention: The Structured Method and the Expert Diagram. The Structured Method deriving from Michael Porter's Five Forces diagram remains the most intuitively used by both academics and professionals since it enables qualitative and strategic analysis of the industry. Michael [START_REF] Dobbs | Guidelines for Applying Porter's Five Forces Framework: A Set of Industry Analysis Templates[END_REF] structured Michael Porter's Five Forces diagram use by listing the components of the forces on a scale of importance, then adding them together and judging the intensity of the forces. Possible improvements have been considered such as the use of a mathematical weighting system but this idea has been abandoned due to its complexity [START_REF] Dobbs | Guidelines for Applying Porter's Five Forces Framework: A Set of Industry Analysis Templates[END_REF]. Here, the major problem lies in the fact that the quality of the results strongly relies on the interpretation of the industry data and the expertise level of user. Thus, we take an interest on a more advanced and elaborate approach: The Expert Diagram [START_REF] Shvindina | Development of the Quantitative Five Forces Analysis as a Strategic Management Tool[END_REF], which drastically reduces result misinterpretations by involving the notion of expertise. For each force, the intensity Fj is quantified this way:
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An estimate of criterion i, Ei is associated to each force, valued between 0 and 3 according to experts' estimation for a total of n number of criteria; l is the number of experts involved, Emax is the maximum estimate of the experts which is 3; and wi is the weight of criterion i valued between 0 and 1 by the experts for a total weight sum of 1. This force Fj is in the range [0; 1], and the higher the force intensity, the more its value tends to 1. Thus, the total intensity of the forces is F.
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Finally, the attractiveness of the industry is deduced from this expression:

A "&* = 5 -F
With Aind, being the attractiveness of the industry in the interval [0; 5].Therefore, the more Aind tends to a value close to 5, the higher the industry's attractiveness. Michael [START_REF] Dobbs | Guidelines for Applying Porter's Five Forces Framework: A Set of Industry Analysis Templates[END_REF] succeeded in structuring a qualitative diagram through a quantitative one while respecting the ease of use and accessibility of the original Porter diagram, when Hanna [START_REF] Shvindina | Development of the Quantitative Five Forces Analysis as a Strategic Management Tool[END_REF] managed to improve the Porter diagram to give it greater usefulness for companies since experts' credibility supposedly guarantee results. However, three problems arise in the Expert Diagram: firstly, the presence of errors due to the fact that in management sciences, data interpretation plays a crucial role; secondly, the experimenter effect, that Robert Rosenthal highlighted in 1966, may have an impact on the computational results if the experts wanted to validate an internal hypothesis about an industry; and thirdly, the intervention costs of these experts can be an important obstacle for companies with limited financial resources. Bearing in mind that for a model, two of three characteristics, i.e., general, simple, and accurate [START_REF] Daft | Toward A Model of Organizations as Interpretation Systems[END_REF] can possibly coexist but only at a loss to the third one, our series of formula is not for all purpose and is rather intended for managers and professionals.

According to Paul [START_REF] Knott | Strategy Tools: Who Really Uses Them?[END_REF], tools creators should be careful in reconstructing tools to fit specific and local needs, hence the importance to offer a fully customizable tool. Therefore, our diagram is data-based and relies on limited qualitative expertise. Not only can this diagram offer managers the option to choose desired industry boundaries during the calculation of the forces' intensity, which was not possible with above methods (Finance and Industrial Organization), but it can also offer the possibility to choose products/services and their substitutes to fit as much as possible the diagram to their needs.

Methodology in the Determination of the Formula

Newtonian mechanical science is the qualitative and quantitative study of the physical movement of the bodies that forces govern. From this acceptation, Michael Porter's Five Forces diagram could be seen as a system where the industry would be the object of the study and where five distinctive forces influence direction and structure. We did not determine their exact nature (e.g., tension, frictional, push force, etc.) due to the complexity of their several levels of comprehension. But ratios and factors govern these forces in a way that would increase or decrease their value just like the value of a physical force.

Preliminary step: the question of the homogeneity of the force and general calculation principles

In classical mechanics, the force always equals the dimension of a length and of a mass divided by time squared. Therefore, one unit of force (1 Newton (N)) equals 1 kg⋅m⋅s -2 according to the international system of units. In view of the different natures of forces in Porter's diagram, it seems difficult to fully transpose this notion of homogeneity that governs physical forces. For this reason, the quantified expression of each one of Porter's forces is not assigned to a dimension and a unit of measure in order to respect homogeneity. Addition and subtraction are only possible between two similar quantities having the same unit of measure but there are no restrictions for ratios and factors. For example, we could add two costs but not a cost and a price even though they have the same unit, merely because they are structurally different.

First step: place of action and the case of non-structural forces

We followed Porter's definition of industry as a group of similar companies competing against each other [START_REF] Porter | How Competitive Forces Shape Strategy[END_REF]. A company can, therefore, be part of several industries if it serves several different markets. As mentioned above, industry profitability is the result of its structure and the balance of power that exists between five parts. Each part has different impacts from one industry to another, and it has an impact on the price/quality to be paid for the product and/or final service, as well as on their related cost. The subtraction of these two elements [START_REF] Magretta | Understanding Michael Porter: The Essential Guide to Competition and Strategy[END_REF] is probably the margin of the industry as we understand it in a conventional income statement. Some non-structural forces have been introduced since then [START_REF] Magretta | Understanding Michael Porter: The Essential Guide to Competition and Strategy[END_REF] but not taken into consideration in our diagram. One of them is the government action which plays an important role in the growth or the slowdown of industries; however, designating the government as "force" would be inappropriate because its action is specific and bound to certain industries. The other non-structural force is the presence of complementary products and services [START_REF] Magretta | Understanding Michael Porter: The Essential Guide to Competition and Strategy[END_REF] but as most industries would have difficulties to grow prior to the emergence of complementary products / services, we did not consider it in our study.

Second step: choice of variables among the five forces

Each Porter's force is commonly associated with variables represented in Table 1 and quantifying forces in the first place is challenging in the light of some purely qualitative variables; the level of product/service differentiation for instance (involving packaging, brand image or a unique feature in a product / service) representing all of this complex issue. But we noticed that for each force, some non-quantifiable variables could be compiled through a function equals to key variables. Since industry profitability is a function of price and cost, we naturally sought to relate these forces to costs and prices. Another challenge was to distinguish tangible variables and intangible variables. Hence, to determine the formula of each force, we decided to apply four conditions on key variables: 1) Tangibility: Key variables are numerically tangible and accessible. 2) Importance: Like a physics formula, they have to play a significant role in both the direction and the intensity of the considered force.

3) Relevance: They receive strong influence from the non-quantifiable variables of the force. 4) Practical Use: The formula of the force deriving from them has to be functional.

Third step: compilation and quantitative interpretation of variables

3.4.1 Bargaining power of suppliers. To develop our first formula "suppliers' strength", we choose to focus on the "suppliers' cost" variable, which considers external and internal suppliers costs such as employees' wages; Suppliers cost is translated into a function considering three variables; their level of concentration, the differentiation level of the assets they sell, and the risk of integrating the activities of their clients:

Suppliers cost= f (level of concentration, differentiation level, integration risk) Let's discuss about suppliers cost in relation to its variables to observe bargaining power fluctuations directions. When suppliers cost is high, either suppliers' resources are differentiated (e.g., unique employees skills, valuable, rare resources) or their bargaining power became important due to their important level of concentration. Suppliers cost can also be important when suppliers make economies of scale possible for firms; integration risk being still present. When suppliers cost is low, either suppliers' resources are undifferentiated (e.g., undifferentiated employees skills, common resources, technological change threat), or level of concentration is low (competition among suppliers is fragmented); consequently, their bargaining power is limited. Thus, suppliers' strength moves in the same direction than suppliers cost and confirms it respects Tangibility, Importance, and Relevance conditions. The suppliers' strength has a general formula which is the average industry profit and the average suppliers' costs ratio so that the user has a comparative basis between different industries. Hence the suppliers' strength's formula is practicable.

Suppliers + strength = external supplıers cost + ınternal supplıers cost AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ındustry net ıncome AAAAAAAAAAAAAAAAAAAAAAAAAA 3.4.2 Bargaining power of buyers. Buyers' switching cost and price sensitivity, compiled into a function f that other variables influence, compiled into a function g, could have been our key variables in the "buyers' strength" formula since they fulfil the first three conditions and are increasingly studied through much research.

f(buyers' switching cost, price sensitivity) = g(buyers concentration level, differentiation level, sophistication level, integration risk) This relationship could be valid nevertheless the buyers' strength formula could hardly be applicable because "buyers' switching cost" and "price sensitivity" force the user to make a very in-depth industry study to access data, and thus it does not allow to respect the Practical Use condition. Hence, let's find a different direction: we first define a high average price p ,-., AAAAAAA that the biggest competitors charge in the industry, which shapes the latter. Knowing that the products and services of the biggest competitors have a better performance and greater level differentiation than those who hope to dominate the market solely through costs, the relationship between these two is:

p /01/ AAAAAAA = s × p 234 AAAAAA + S
With p /01/ AAAAAAA, being the average price differentiators charge in the industry. p 234 AAAAAA, being the average price cost dominators charge. s, being the product / service performance factor. S, being the differentiation factor (brand name, reputation, quality, functionalities).

As a hypothesis, the ratio below is set as a buyers' strength formula and because such a generalization price-perceived quality relationship does not exist among consumers (e.g., the more expensive, the better) [START_REF] Zeithaml | Consumer Perceptions of Price, Quality and Value: A Means-End Model and Synthesis of Evidence[END_REF], this relationship comes from the companies' perspective.

Buyers + strength = p 234 AAAAAA p /01/ AAAAAAA = p 234 AAAAAA s × p 234 AAAAAA + S
By varying the highest and the lowest prices, the mathematical results and the analytical results are correlated, meaning that this formula is reasonably accurate (see Table 4). In fact, it is important to note that prices are never constant over the industry lifetime, except for superior luxury industry and necessities. For a very short period of time, prices can be stable but with differentiation, major innovations, technological changes and the arrival of new entrants, prices inevitably end up in varying upward or downward [START_REF] Talukdar | Investigating New Product Diffusion Across Products and Countries[END_REF]. Here in the Table 2, when the average price charged by the differentiators increase Buyers' strength decreases. 𝒑 𝒉"𝒈𝒉 """"""" ↑ Steady 𝑝 $%& """""" Strength ↓ If the biggest competitors have decided to increase the maximal prices, they would have leverage performance or differentiation (or both).

Ex: The mobile phone industry before the introduction of the first smartphones in 2007.

𝒑 𝒉"𝒈𝒉 """"""" ↑ 𝑝 $%& """""" ↓ Strength ↓ The industry is profitable at every level. Cost dominators found the mean to lower their overall costs and biggest players leverage performance or differentiation (or both).

Ex: The car industry. 𝒑 𝒉"𝒈𝒉 """"""" ↑ 𝑝 $%& """""" ↑ Strength ↓ Cost dominators and the biggest players include some features in their products and services.

Ex: The growth of Huawei and Xiaomi in the smartphones industry.

And in the Table 3, when the average price charged by the same goes down, Buyers' strength increases.

Table 3: Testing "low & high price" as key variables in buyers' strength formula: Case of strength going up.

Finally, we consolidate specific cases in the Table 4.

Table 4: Testing "low & high price" as key variables in buyers' strength formula: Strength's specific fluctuations.

Mathematically, the larger the gap between these two variables, the weaker the buyers' strength. Logically, we could state that the larger is the gap, the more accessible is the panel of choices for buyers, consequently strengthening buyers' power. But the high prices that the largest competitors charge, and the low prices that the cost dominators charge deteriorate the quality perception of those manufacturing mid-range products / services in the first place. Therefore, without an immediate solution, buyers, caught in the middle, have no choice but either to postpone their purchase or direct their purchase either towards the cheapest / less differentiated offer or towards the most expensive / most differentiated one, or towards substitutes, which has a long-term detrimental effect on the industry and therefore weakening buyers' strength, as long as the market is elastic to price. Indeed, not all consumers want to buy the highest quality products or services; when comes the notion of budget constraints, consumer will also see value in the cheapest product / service of the industry because lower cost will compensate the lower quality [START_REF] Zeithaml | Consumer Perceptions of Price, Quality and Value: A Means-End Model and Synthesis of Evidence[END_REF]. The closer the ratio to one, the higher the buyer's strength is because of the reduced buyers' switching cost.

Average High-Price Variation

Average

Low-Price Variation

Ratio (or Buyers' strength) Analytical Results

𝒑 𝒉"𝒈𝒉 """"""" ↓ Steady 𝑝 $%& """""" Strength ↑

The biggest players are involved in a price war.

Ex: The mass retail industry in France.

𝒑 𝒉"𝒈𝒉 """"""" ↓ 𝑝 $%& """""" ↓ Strength ↑ Either all players are involved in a price war or they all found a way to cut the costs, typically in global learning curve, economies of scope and scale. Ex: The current PC industry situation. 𝒑 𝒉"𝒈𝒉 """"""" ↓ 𝑝 $%& """""" ↑ Strength ↑

The biggest players are involved in a price war meanwhile cost dominators are including features in their products and services.

Ex: The Japanese quartz watches introduction and quality upgrading during the 1970s.
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Ratio (or Buyers' strength) Analytical Results

Steady 𝒑 𝒉"𝒈𝒉 """"""" Steady 𝑝 $%& """""" Steady strength

Necessity goods and luxury products/services industries.

Steady 𝒑 𝒉"𝒈𝒉 """"""" 𝑝 $%& """""" ↓ Strength ↓ then ↑

From a mathematical point of view, Buyers' strength would decrease but in reality, the industry would have difficulties because of a price war between cost domination players and an interruption in innovation for the biggest players. Eventually, the decline in strength would be temporary and this tendency would be reversed shortly after, possibly due to new way of product use.

Ex: The condom industry switching from contraceptive objectives to HIV protection purposes. Steady 𝒑 𝒉"𝒈𝒉 """"""" 𝑝 $%& """""" ↑ Strength ↑ then ↓

This kind of scenario would be hardly conceivable since the cost domination players would change their strategy into a differentiation one. One explanation could come from a spontaneous demand from the market for a product/service that does not exist anymore.

Ex: The bicycle industry, analogical photography industry

It is therefore important to carefully analyse the evolution of this gap over a period to see if the buyer's strength increases or decreases and if there are any irregularities in these variations.

Industry rivalry.

For Rivalry weight's formula, four variables respecting the three conditions, were considered. The variable "growth index c", divided into four stages (emergence, growth, maturity and decline), refers to the industry life cycle minus the R&D stage, which is an internal cycle. c is a whole number from to one to four and is the only variable requiring a qualitative interpretation. Also, we consider the average differentiation cost spent to improve and maintain the existing key success factors or to produce a unique selling proposal. If this cost is highly important, then competitors shall attempt to adopt a cost domination strategy instead; hence it is in the numerator of the formula. The barrier to exit is the average cost dealing with leaving a business. In general, highest exit costs concern equipment, skills, and patents that are specifically used in an industry. The more important the exit cost, the more companies will and fight for remaining market shares. On the other hand, market size counters the effect of high exit cost. The bigger this size, the more it will reduce the rivalry between the firms in the industry, which will prevent direct confrontation. Instead, firms shall preferably focus on their market / segment position through differentiation. The formula of the rivalry weight will thus have for expression:

Rivalry Weight = c × Iexıt cost AAAAAAAAAAA + dıfferentıatıon cost AAAAAAAAAAAAAAAAAAAAAAAAA K market size
3.4.4 Threat of new entrants. New entrants' strength mainly depends on barriers to entry to acquire all the necessary human and material means of production to quickly achieve an optimal economy of scale, cover the material expenses that are related to the early stage and acquire the know-how that will lead to the key success factors of the industry and finally maintain this know-how at a competitive level through research and development. These barriers to entry are therefore divided into two types of cost: the average cost at entry and the sum of average costs associated with i different attributes of the products / services, which make the key success factors of the latter. The strength of new entrants will also depend on the size of the market. The larger this size, the higher and diversified the demand, thus increasing the possibility for new entrants to break into new markets. The new entrants' strength formula is somehow symmetrical to Rivalry weight and is translated as:

New entrants + strength = market size entry cost AAAAAAAAAAAAA + ∑ attrıbute ı cost AAAAAAAAAAAAAAAAAAA & "
3.4.5 Threat of substitutes. The essence of the Substitutes' strength comes from two factors: The practical and qualitative benefits of using low-cost alternative products/services and the low buyers' switching cost associated with substitutes. The substitute's strength formula is related to Buyers' strength and can be expressed by the ratio of the average price of products/services of the industry and the average price of substitutes, such as:

Substitutes′ strength =
prıce the ındustry charges AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA substıtutes′ prıce AAAAAAAAAAAAAAAAAAAAAA

Fourth step: total strength formula and simplified formula

To obtain the expression of the industry total force that assesses the level of industry profitability, the five forces formulas developed above are multiplied: At the embryonic stage, investments are still low due to uncertainty; hence entry and exit costs are similar, and essentially depend on the market demand. Costs are not associated with key success factors or unique selling proposals. These suppositions implied that the factor between rivalry weight and new entrants' strength could be equal to growth index c at an early stage of the industry development. At the growth stage, companies begin to position themselves and standardize their products/services around a dominant design and technology. Even if entry and exit costs incrementally increase, they remain low. Key success factors are still not well defined, and unique selling proposals are not identified. Thus, their costs are low and on the same order of magnitude. Here also, the factor is equal to growth index c at a growing stage of the industry development. For a mature industry, entry and exit costs are high but due to important investments made to obtain key success factors and unique selling proposals; exit costs could be superior to the entry costs. Key success factors costs increase more rapidly than costs that are linked to unique selling proposals, which are more episodic. Therefore, we can issue the hypothesis that the factor could be equal to growth index c at a mature stage of industry development. Therefore, we assume that this factor is equal to growth index c regardless of the industry stage. Hence the simplified formula is:

Simplified total strength = T 1 industry net profit margin -1U × p #0& AAAAAA p #$% AAAAAA × c × prıce the ındustry charges AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA substıtutes′ prıce AAAAAAAAAAAAAAAAAAAAAA
As before, to minimize the human factor and to put large results on the same reasonable scale, logarithmic scale for the simplified formula is:

𝑆𝑐𝑎𝑙𝑒𝑑 𝑠𝑖𝑚𝑝𝑙𝑖𝑓𝑖𝑒𝑑 𝑡𝑜𝑡𝑎𝑙 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ = log (5 (𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑖𝑒𝑑 𝑡𝑜𝑡𝑎𝑙 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ)

Complete formula versus simplified formula: issues

To use the simplified formula and benefit from its main advantage -the simplification of the data seeking -we shall proceed to a series of more in-depth studies on different industries to obtain and compare the value with the complete formula and with the simplified formula. We should confront qualitative analysis and quantitative results as well. If this equality was confirmed, the costs to enter a market and hold a position would be equal to the costs to exit and maintain a position, which could be an important finding. If this is not the case, a correlation between these results should be found, which might justify exploring other areas of research.

Application

In order to make a first generalisability attempt from our research [START_REF] Blair | Nonresponse and Generalizability in Academic Research[END_REF], we applied the simplified formula on two industries to demonstrate our arguments and we compared qualitative interpretation and numerical results, as shown in Tables 5 &6.

Table 5: Application of the quantified Five Forces.

1 CSI Market 2 Statista, 2016 3 Amazon, 2018

The soft beverage industry

The U.S. non-alcoholic beverage categories comprise wide range of soft beverages from bottled water to energy drinks. The main substitute to soft beverage is tap water and for which the price of which is extremely low. It also contributes to the very high value of a total force; consequently, its logarithmic force is also high. The Coca-Cola Company and PepsiCo, Inc. dominate the U.S. soft drinking market, which makes the industry structure an oligopoly that those two do influence. Therefore, players must reach full economies of scales and must intensely spend on advertising, and extensive network of sellers. We could superficially conclude that this oligopolistic structure weakens buyers' power by imposing its prices, preventing new entrants to enter, and is consequently profitable; but the new and well-informed generation of consumers seek constantly for better and healthier substitutes. Hence, in the U.S., tap water is a tremendous threat to soft beverages because of its low price and merely because it's healthier since public health authorities praise it.

Soft beverages Laptop

Net In other words, because of the switching risks towards a healthier and cheaper product, operating in the soft beverage industry is difficult both for existing players and new entrants. We can conclude that quantitative results are going in the same direction than our qualitative analysis.

The laptop industry

The U.S. laptop industry seems to be in good health with much low numerical results compared to U.S. soft beverage industry in terms of total force and logarithmic force. Firstly, the laptop industry structure is a monopolistic competition giving companies a certain degree of market power, as well as an efficient product positioning. Secondly, the relatively high profit of the industry can be explained by the fact that even if tablets tend to play an increasingly part among electronic devices, they cannot simply fully replace laptops: in their case, storage and functionalities are limited. They can only differentiate themselves by adding practicability and speed forth, thus rather play a role of complementary product.

Table 6: Numerical applications on salt and art industries of our simplified total formula.

We have chosen the two next sectors to define limits, indeed a maximum total force and a minimum total force possibly reachable by all industries, and to show the underlying logic behind the formula. Salt industry's total force is zero because salt is a non-substitutable basic food, which makes it infinitely profitable.

As far as the art industry is concerned, logarithmic force tends towards plus infinite. In this case, buyers are so powerful that trade-offs are non-existent: they buy or they do not buy regardless of the masterpiece's price. Buyers establish price lists and artists are completely subjected to the market's requirements.

Consequently, since those two sectors constitute the lowest and the highest reachable total force, we here draw a parallel between numerical and analytical results: On the one hand, industries manufacturing necessity goods are infinitely profitable because they both do not have a typical product life cycle and are needed regardless of the economic cycle. On the other hand, industries manufacturing ultra-luxury goods are subjected to powerful buyers. Hence, the forces that are at stake are particularly important here. Consequently, analytical and numerical results converge towards the same conclusion.

Conclusion

Management sciences are arguably at the crossroads of all sciences, becoming the privileged which links these to business affairs. Firstly, we see through Adam Smith's various theories developed from Isaac Newton's mechanical science that the use of the formal sciences should not only be a mere transposition of scientific concepts but also an adaptation embracing a rigorous methodology, specific to the formal sciences. Secondly, in a context in which the decisions concerning administration of business must be based on physical data and concrete tools, the development of a quantified diagram of Michael Porter's Five Forces has proven to be a solution to achieve two goals at once: on the one hand, we show that the series of tools and theories could be an adequate way to contribute to management sciences and, on the other hand, we build a strategic analysis tool to make it fully functional to assist managerial decisions more effectively. Through a series of assumptions and methodical reasoning, we determine a total strength formula to help assessing and industry's level of competitive intensity. Due to the difficulty in obtaining cost data, we circumvent the problem by determining a simplified formula. The difficulties that arose during this research also give the directions that must be considered to improve this tool: data collection to confirm or counter our assumptions. Indeed, due to the novelty of our findings, the only benchmarking we could do for now was qualitative. Active cooperation between formal and management sciences, that we are trying to resuscitate here, gives some perspectives that can be considered in the future. Although the division of labour has led to an increasing specialization of skills, thus putting barriers between sciences, we believe that this choice to vertically improve a science can be accompanied by horizontal enrichment from other fields of study. But the considerable development of management sciences, which has been accompanied by the adoption of a distinctive language, processes and representative methods, shows that we are still at the dawn of such an ambition and therefore rising epistemological questions.

Table 1 :

 1 Common Michael Porter's Five Forces components.

Table 2 :

 2 Testing "low & high price" as key variables in buyers' strength formula: Case of strength going down.

	Average High-

Price Variation Average Low-Price Variation Ratio (or Buyers' strength) Analytical Results

  

  As growth index c is the only variable which appeals to a qualitative expertise, we use logarithmic scale firstly, to minimize misjudgement and secondly, to obtain ranges of average values of industry profitability.Even if this formula is functioning for companies, we simplify it as much as possible, under reasonable approximation, for those who meet obstacles in obtaining confidential data. Firstly, the following ratio can express the net profit margin: Since price information is the first data available to the market, the expression of buyers' strength and substitutes' strength formulas are kept intact. The real difficulty lies in the factor:

	Scaled total strength = log10 (Total strength)
	Net profit margin =	net income sales revenue	=	sales revenue -suppliers cost sales revenue
	By deduction and averaging industry level:	
	sales revenue AAAAAAAAAAAAAAAAAA -industry net profit margin × sales revenue AAAAAAAAAAAAAAAAAA net ıncome AAAAAAAAAAAAAA	=	AAAAAAAAAAAAAAAAAAA supplıers costs net ıncome AAAAAAAAAAAAAA
	Therefore, Suppliers' strength is also equal to:	
	Suppliers′ strength =	1 industry net profit margin	-1
	Rivalry weight × New entrants′ strength =	c × Iexıt cost AAAAAAAAAAA + dıfferentıatıon cost AAAAAAAAAAAAAAAAAAAAAAAAA K entry cost AAAAAAAAAAAAA + ∑ attrıbute ı cost AAAAAAAAAAAAAAAAAAA
		Total strength =
	supplıers cost AAAAAAAAAAAAAAAAAAA ındustry net ıncome AAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA × p #0& AAAAAA p #$% AAAAAA c × Iexıt cost AAAAAAAAAAA + dıfferentıatıon cost AAAAAAAAAAAAAAAAAAAAAAAAA K × entry cost AAAAAAAAAAAAA + ∑ attrıbute ı cost & AAAAAAAAAAAAAAAAAAA " prıce the ındustry charges × substıtutes′ prıce AAAAAAAAAAAAAAAAAAAAAA
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