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Abstract 

In this paper, the aim is to demonstrate the importance of providing a structure to decision-

making processes in small companies and/or startups, where decisions are often made 

based on the feelings and intuition of the entrepreneur. This demonstration is made in the 

first two chapters in a general character, analyzing and describing the processes based on 

information found in the present bibliography. In the final chapter, a case study of a small 

Italian family company based in Casalserugo in the province of Padua that designs, 

produces and sells electric stairclimbers for domestic use.  

The first chapter is necessary to give definitions to the two main concepts: decision making 

and start-up, which, once united, prepare the ground for a more comprehensive analysis. 

Starting from the definition of startups it is possible to immediately notice the characteristic 

features that will define their decision-making process. The first chapter is then completed 

by focusing on the cognitive biases that could occur in the decision making process in this 

kind of entities. 

The second chapter focuses on presenting the Analytical Hierarchy Process (AHP) 

approach at first by defining it, then trying to apply it immediately with a simple example 

and some case studies, instead more complex and structured.  

The third chapter focuses on the case study presented in the title. The first part frames the 

company, its raison d'être and its history, presented synthetically,proposing its highlights 

from its birth until today. The second part instead describes the status quo, that is, how the 

company behaves typically with particular focus on the grossest errors revealed. They are 

proposed with a theoretical and discursive character but at the same time punctual. The 

third part focuses in the implementation of the Analytical Hierarchy Process (AHP) in Fido 

Saliscale using an Excel-based file.  
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Chapter Ⅰ - Start-up and Decision Making: definitions 

Decision-making is crucial for the success of any organization, but it plays a particularly 

significant role in start-ups where resources are limited and market uncertainties are high. 

This first chapter introduces the context of decision-making in start-ups, starting with the 

definitions of the two main concepts around which this thesis is developed: start-up and 

decision-making.  

The definitions of start-ups and decision-making, appropriately elaborated to highlight the 

most useful aspects of this thesis, will prove to be a fundamental basis for an exhaustive 

understanding of the environment in which this work moves.  

The intention is to deal with the two concepts initially separately, in order to deepen the 

analysis and facilitate understanding. However, to start colliding the trajectories of the two 

concepts, some cognitive biases that can affect decision making within the world of startups 

and entrepreneurship are exposed. First, cognitive biases typical of entrepreneurial decision 

making are introduced, then a case study is presented in which more specific details are 

entered and explained in a more precise way how and when the cognitive biases affect 

birth, the growth and consolidation of a startup. 

 

1.1. Startup definition 

The term "start-up" has become increasingly common in modern business and 

entrepreneurial environments, but its definition can vary significantly depending on the 

context in which it is used. To define the concept of a start-up, this thesis refers to a study 

on the topic (Mateja Drnovsˇek, 2009). In this article, the author’s objective is to offer a 

broad definition of entrepreneurial self-efficacy. For the development of this thesis, this 

article has been chosen because the focus is placed on the dimension of the process of 

creating a new business, because it proposes an interesting definition that not only 

describes what is a start-up, but also lists a series of steps through which the very creation 

of a start-up is articulated. In this thesis, the concept of self-efficacy will be useful as a 

bridge to touch different aspects that can define a startup and highlight its most peculiar 
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characteristics. The concept of self-efficacy is also particularly useful to this thesis because 

it highlights the most interesting aspects of the main actor in this theme, namely the 

entrepreneur. For some authors such as Chen et al., 1998; Segal et al., 2002 self-efficacy is 

an ability to use cognitive resources, memory and behavior to deal with the surrounding 

environment. For this reason, other authors such as Krueger et al. (2000) have defined self-

efficacy as a crucial aspect for the creation of new successful ventures because it allows 

individuals to have more awareness of their personality (internal environment) of the limits 

and possibilities that the external environment offers (Boyd, 1994). To reinforce this thesis, 

a study by Baum in 1994 defines self-efficacy as the best indicator for predicting the 

success of an entrepreneurial project. Moreover, authors such as Shane et al. (2003) have 

claimed that entrepreneurs who possess a high self-efficacy are people who tend to put 

more effort than the average and for longer, developing a remarkable resilience that pushes 

them to continue despite potential negative periods.  

Thus defining the concept of start-up and proposing a step-by-step division model of the 

very process of creating a start-up, we have seen how according to the authors of the article 

"entrepreneurial self-efficacy and business start-up: developing a multi-dimensional 

definition" self-efficacy is strongly present in each of these phases.  

We can concentrate on the dimension that as explained above is more useful to our thesis, 

that of the business start-up process. The process of starting up a new venture involves 

interaction between individuals and the surrounding environment in a broad sense, which 

allows opportunities to be identified that can then be exploited to formulate a business idea 

that, appropriately modelled and defined, culminate in the launch of new business 

(Korunka, 2003). Since it is a process that consists of several steps, several authors such as 

Shook et al (2003) propose a framework at contains four main steps around which the 

creation of a start-up is articulated, starting from the intention of wanting to create 

something through the identification of a market opportunity that will then be exploited to 

start a new business. Below, we will describe each of these four steps:  

 

 

Commented [MB1]: Il concetto di self efficacy è spiegato 

ma le sue connessioni rispetto a quanto detto in precedenza 

no. Devi creare un collegamento e spiegare perché ne parli. 

Non devi dare nulla per scontato 
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1.1.1. Entrepreneurial intent formation 

First of all, to understand this step, it is necessary to define intent, which, for Bird (1998) 

is understood as a mental state that directs the attention of an individual and consequently 

his actions towards a specific objective that, in this case, is the creation of a new business. 

For this reason, the higher the degree of self-efficacy, the more powerful the degree of 

competence an individual perceives about himself, which often translates into a greater 

intent, that is nothing more than a high focus to achieve the objective which is the creation 

of a new business. To do this, the entrepreneur will allocate a great amount of energy and 

resources to achieve that goal. At this stage, it is difficult to find a direct connection 

between self-efficacy and performance and results, because precisely at this stage, the 

operational translation of the business idea is still premature, as we are still in a phase 

where we are describing the intentions that an individual expresses to start a new business 

(Mateja Drnovsˇek, 2009). 

 

1.1.2. Opportunity identification 

Once the intention is developed, the entrepreneur must begin to understand what 

opportunities he can exploit to achieve his goal (Casson, 1982). Entrepreneurs identify and 

develop opportunities through a dynamic process that involves gathering and interpreting 

information, scanning the business environment, and engaging in reflective analysis 

(Baron, 2004). Those who have strong confidence in their ability to execute specific tasks 

are more likely to recognize valuable opportunities, leading to better overall performance 

compared to individuals who focus primarily on achieving outcomes rather than the steps 

required to reach them. Research suggests that successful entrepreneurs dedicate 

significant attention to crucial activities such as market analysis, technological 

advancements, securing key partnerships, and iterative prototype testing (Rice, 2002). It is 

therefore clear to the authors that even at this stage, self-efficacy has a crucial role in 

identifying possibilities for entrepreneurs to exploit.  
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1.1.3. Decision to exploit 

Once an entrepreneur identifies a potential opportunity, they must decide whether to pursue 

it or let it go (Choi & Shepherd, 2004). Exploiting an opportunity involves committing 

resources and efforts to turn an idea into a viable business, which includes conducting 

market research, refining technology, assembling a strong management team, and securing 

stakeholder support to access the necessary resources (Choi & Shepherd, 2004). 

Entrepreneurs may experience internal conflicts when weighing the risks and potential 

rewards, requiring them to assess their capabilities regarding the opportunity. Ultimately, 

the decision to move forward depends on their confidence in achieving the expected results. 

If an entrepreneur strongly believes in their ability to generate financial returns and 

successfully execute their vision, they are more likely to commit to exploiting the 

opportunity. However, this decision is not purely rational; it is influenced by both 

psychological factors and cognitive processes (Shook, 2003). It should be noted that in this 

third phase of the start-up process, the concept of decision-making is introduced, which 

will be proposed in the following paragraphs. Especially, it is pointed out by the authors 

that this decision is not purely rational: it is influenced by both psychological factors and 

cognitive processes (Shook, 2003), and, as we will see in the following paragraphs, they 

can often be conditioned by cognitive biases.  

 

1.1.4. Opportunity exploitation 

In the last phase of the start-up process, a whole range of operational activities being put 

into practice, which must necessarily support decisions taken in the previous phase. The 

process of opportunity exploitation involves a range of critical activities, such as strategic 

planning, networking, sales efforts, and securing essential resources (Shook, 2003). These 

activities contribute to effective resource management, the establishment of distribution 

channels, and delivering strong customer service, all of which are vital for the successful 

launch and growth of new products and services (Choi & Shepherd, 2004). While research 

has extensively analyzed the influence of these activities, less attention has been given to 

the entrepreneur’s role in persisting through challenges and overcoming obstacles 
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(Gatewood et al., 1995). A key factor in this persistence is self-efficacy—the belief in one’s 

own ability to succeed. As we have seen previously (Shane, 2003), entrepreneurs with a 

strong sense of self-efficacy are more likely to persevere in their efforts, leading to greater 

success in opportunity exploitation. For instance, those who feel highly confident in their 

ability to handle entrepreneurial tasks are more likely to act swiftly, gaining an early-mover 

advantage. This proactive approach can extend the product’s market presence, strengthen 

brand positioning, expand the product line, and generate cost efficiencies (Choi, 2004). 

The third stage of the start-up process is very important for the purposes of the thesis, 

namely the actual decision to take advantage of an opportunity which has been evaluated 

in advance. This phase is the bridge linking the concept of start-up to the concept of 

decision-making which is the parallelism through which this thesis wants to be developed. 

 

1.2. Decision-Making in Entrepreneurial Contexts: Definition and Relevance to This 

Thesis  

Decision-making is involved in almost all the actions taken in real-life but in order to 

highlight the importance of the decision-making, it is worth listing some fields of 

application extremely critical in the world which we live. Herbert Simon, in his article 

“Rational Decision Making in Business Organizations,” put a specific focus on the 

Decision Theory (for him, intended as an economic science) in the Service of Political 

Economics.  

The most interesting passage of the article that can explain the importance of decision-

making in the world as we know it now focuses on the evolution of decision theory and its 

relationship with economics, business management and management science. The author 

highlights how this discipline was born not only to provide foundations for economic 

policy, but also to understand complex phenomena and offer practical tools to business and 

government decision-makers. Companies often have to make decisions under uncertain 

conditions and with limited resources, as in the case of stock management. Dynamic 

programming, while an effective technique for finding optimal solutions, may be too 

computationally expensive. For this reason, economists and researchers have sought 
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simplified approaches, such as the use of quadratic functions, which lead to more 

manageable solutions without sacrificing the quality of decisions altogether. In this sense, 

perfect optimization is abandoned in favor of a satisfactory but concretely applicable 

solution.   

Often research on decision theory has focused on the choice of the best option from a range 

of proposed options. Herbert Simon outlined decision making as an activity involving 

several crucial cognitive phases. Firstly, it involves the recognition and clear definition of 

the problem to be solved or the objective to be achieved. After that, it is essential to gather 

relevant information and evaluate the various alternatives available. This assessment is 

guided by criteria established according to which the options are compared with each other. 

Once the alternatives have been analyzed, the selection of the most suitable option is made, 

taking into account the time, resources and information constraints. Finally, the decision 

taken must be implemented and monitored to see if it leads to the desired results, possibly 

allowing corrections or changes during the process (Simon, 1979).  

The stage that comes before the choice has often been overlooked, a preparatory phase, 

where the options are selected but then proposed to the decision-maker by screening the 

environment within which you are moving. It may be that an option is not always chosen, 

in fact, it may be that none of the proposed options can satisfy the decision-maker. For this 

reason, one chooses to wait until the proposed options are no longer satisfactory (Beach, 

1993). Given this asymmetry of analysis between the decision-making and the preliminary 

screening phase, an article by Lee Roy Beach explores this stage of pre-choice screening 

in order to identify particularly interesting features in this process.  

For the purpose of this thesis, the focus on the pre-decision screening phase is intentional, 

as it aligns with the second phase—'opportunity identification'—in the process of creating 

a start-up. In this phase, a list of options and opportunities are evaluated through a critical 

and thorough observation of the environment in which the decision-maker is located. For 

Beach, this stage is extremely important because it reduces the possibility of making a bad 

choice. This screening process thoroughly examines the options to prevent that, while 

making a decision, you accept aspects that should be unacceptable. At this stage, the 
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decision-maker may adopt a set of standards under which an option can be considered 

acceptable, and it is a kind of filter to avoid errors.  

The theory underlying is called Image Theory which is n attempt to describe decision 

making from a behavioral rather than a normative perspective (Beach, 1993). According to 

authors such as Miller, Galanter and Pribram (1960) there are three levels through which 

each individual tries to validate the options for making a decision. The first concerns 

mainly the list of moral values and beliefs that each individual has and which guide his or 

her behavior. Thus, if an option is outside this moral and ethical code, it is not considered. 

The second level must be passed has to do with the future: only the options are evaluated 

which allow the individual to reach his future goals. The third level, on the other hand, has 

to do with the actions that an individual would carry out in order to secure that future. In 

essence, an option to be considered must be aligned with the morality and ethics of the 

individual, it must help the individual not only to obtain a future that he would like, but it 

must also coincide with the actions that will be taken to achieve this future. These are the 

so-called standards that each individual imposes to come to consider an option, performing 

a sort of compatibility test (Beach, 1993).  

For the author, the compatibility test serves as a method to assess how well a particular 

option aligns with the decision maker's predefined standards. The extent to which an option 

is deemed suitable depends on the number of these standards that it fails to meet. Each 

violation is evaluated in binary terms, to keep it simple, “yes/true” or “no/false”. A violation 

is considered to take place when any characteristic of the option contradicts and do not 

meet a specific standard. To determine an option’s overall compatibility, the total weight 

of its violations is calculated, with each violation being weighted according to the 

significance of the compromised standard to the decision maker. If the accumulated weight 

of these violations surpasses a certain threshold, the option is deemed unacceptable and is 

eliminated from consideration. This threshold represents the decision maker’s rejection 

point, beyond which an option is no longer viable for selection. 

In the next paragraph we will delve precisely into the limits of the human mind that 

according to Simon are evident, and which often turn out to be the cause of some cognitive 

biases that can occur during the decision-making process.  
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In the context of startups, decision making takes on a critical role as they often operate in 

environments with high uncertainty and limited resources. This makes it essential to adopt 

decision-making approaches that are fast, flexible and oriented towards finding effective 

rather than optimal solutions, taking into account the dynamic and competitive reality in 

which start-ups operates. 

 

1.3. Cognitive bias in the entrepreneurial decision making process 

Herbert Simon introduced the concept of decision making as a complex process involving 

different cognitive stages, but also highlighted human limitations in making fully rational 

decisions. This concept is crucial in the context of startups, where quick and informed 

decisions are crucial for success. However, it is important to consider that decision making 

is influenced by cognitive biases, systematic distortions in the way individuals process 

information and make decisions (Simon, A Behavioral Model of Rational Choice, 1955). 

In the last two decades, which have been deeply marked by the birth and global 

development of famous start-ups like Google, Facebook and Amazon to name just a few, 

the study of cognitive biases related to the behavior of the founders of start-up has become 

increasingly frequent. In the field of entrepreneurship, cognitive bias research pertains to 

the exploration of how cognitive psychology principles influence entrepreneurial decision-

making (Simon, Administrative Behavior, 1947).  

Over the past two decades, this area of study has gained prominence, providing insights 

into the cognitive mechanisms that drive individuals to pursue entrepreneurial ventures.  

Startups typically emerge in environments characterized by high uncertainty and 

ambiguity, where relevant information is either incomplete or yet to be defined (Busenitz 

LW, 1997). In such contexts, cognitive biases can serve as useful, allowing entrepreneurs 

to make decisions despite limited data. A more deliberate and cautious approach may not 

always be feasible, as waiting for comprehensive information could result in missed 

opportunities (Busenitz LW, 1997). 
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Scholars have utilized this research to better understand the decision-making process 

involved in entrepreneurship. Biases are common in the entrepreneurial environment, as 

entrepreneurs frequently face complex decision-making scenarios where they lack full 

access to all pertinent information. These cognitive shortcuts can result in consistent errors 

and less-than-optimal decisions, potentially reducing the survival rates of new ventures and 

leading to lower-than-average financial returns. However, cognitive biases can play a 

crucial role in facilitating entrepreneurial decision-making (Schade C, 2007).  

There is therefore this double vision, positive and negative, in the consequences that can 

have the cognitive biases in an entrepreneurial environment, deeply marked by uncertainty. 

This is very interesting, because most scientific literature focuses on the negative effects 

that these cognitive biases can have on a new business’s performance. There are some 

articles, however, such as those that will be reworked in the next steps, which list some 

positive aspects that these cognitive biases may have. We will see instead that, especially 

in the embryonic phase of a new ventures, being victim of these negative biases is almost 

“necessary” to start. Below, we will see the most common biases in more depth, 

highlighting both the negative effects but also the positive ones (even if are less), within a 

entrepreneurial environment.  

 

1.3.1. The most famous entrepreneurial cognitive biases  

To explain cognitive biases in entrepreneurship, we analyzed the literature and we collected 

several sources focusing on an article that draws on insights from the analysis of over 50 

related studies on the topic.  

Overoptimism 

Overoptimism refers to the inclination to anticipate favorable outcomes, even in situations 

where such expectations lack a logical foundation (Hmieleski KM, 2009). Individuals with 

a heightened sense of optimism tend to believe that events will unfold positively more often 

than is realistically justified (Shepperd JA, 1996). As a result, they are prone to 

underestimating potential risks and the probability of negative outcomes (Gudmundsson 
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SV, 2013). This cognitive tendency can influence decision-making, particularly in 

entrepreneurial settings, where an overly optimistic outlook may lead to underestimate 

challenges and overestimating the chances of success. 

Overoptimism in entrepreneurship is often seen as a double-edged sword. On one hand, 

many scholars argue that entrepreneurs tend to overestimate their likelihood of success, 

relying more on intuition than on objective analysis (Cooper AC, 1988). This tendency 

leads them to undervalue risks (Kannadhasan M, 2014) and attribute greater potential to 

business opportunities than they might actually have (Palich LE, 1995). However, other 

researchers (Busenitz LW, 1997) suggest that overoptimism can play a crucial role in the 

early stages of a startup. It can act as a driving force, pushing entrepreneurs to take action 

despite uncertainty and later helping them persist through difficulties. 

When looking at the effects of overoptimism on daily business operations, research 

presents an ambivalent perspective. A moderate level of optimism can be beneficial, 

allowing entrepreneurs to navigate challenges and stay motivated despite obstacles. 

However, when optimism becomes excessive, it generally leads to negative outcomes, as 

previous studies have pointed out (Gudmundsson SV, 2013). 

Thus, in order to confirm this “double-face” behavior in the cognitive bias related to 

entrepreneurship, overoptimism can act as both a catalyst for business creation and a 

contributing factor to business failure. 

Overconfidence 

Following the topics presented with overoptimism, another cognitive bias particularly 

common in entrepreneurship is the overconfidence bias. While overoptimism involves an 

overly positive perception of a risky environment, overconfidence is centered on self-

assessment. It is characterized by an individual's tendency to overestimate their certainty 

about existing information, their ability to make accurate predictions, and their skills in 

comparison to others or their actual capabilities (Busenitz LW, 1997). In essence, 

overconfidence reflects an augmented belief in one's own judgment and competence, which 

can influence decision-making in entrepreneurial contexts. 
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Overoptimism primarily affects an individual’s mood and behavior, whereas 

overconfidence shapes their thought processes. Additionally, overoptimism is considered a 

relatively stable trait that remains consistent across different situations, while 

overconfidence is more context-dependent. This means that a person may exhibit high 

confidence in their ability to perform a specific task while feeling uncertain about another 

(Trevelyan, 2008). 

Overconfidence tends to be most pronounced in situations involving complex tasks, low-

probability predictions, and activities where immediate and clear feedback is not available. 

Given these conditions, it is not rare that entrepreneurs often exhibit overconfidence. They 

may perceive their assumptions as factual or assign higher probabilities to specific 

outcomes than the available information justifies (Schade C, 2007). This cognitive bias can 

influence entrepreneurial decision-making, leading individuals to take risks based on 

overestimated expectations of success. 

The negative consequences of overconfidence, such as high failure rates among 

entrepreneurs, are well-documented, often emphasizing its potentially dangerous effects 

(Gudmundsson SV, 2013). However, overconfidence is not always detrimental. In certain 

situations, its benefits may be above its costs. For instance, (Koellinger P, 2007) suggest 

that some individuals may start a business under the mistaken belief that they possess the 

necessary skills and experience. However, the process of launching and running a business 

may enable them to develop the competencies they initially lacked. Additionally, 

overconfidence can be advantageous in the decision to pursue entrepreneurship (Trevelyan, 

2008) and may serve as an effective support in navigating complex and uncertain business 

environments (Busenitz LW, 1997). 

Illusion of Control 

Another important cognitive bias worth listing in an entrepreneurship environment is the 

illusion of control. The illusion of control refers to the wrong belief that one's skills can 

significantly influence outcomes, even in situations where chance is the predominant factor 

and skill is not necessarily decisive (Langer, 1975). In essence, this bias occurs when 

individuals wrongly think they have control over events that are mostly governed by 



12 

 

random facts. Langer suggests that this cognitive distortion arises from a misinterpretation 

of situations that are either controllable or uncontrollable.  

While distinct, the illusion of control shares similarities with both overconfidence and 

overoptimism. Overconfidence involves an inflated sense of certainty regarding existing 

information, whereas the illusion of control pertains to an overestimation of one's ability 

to manage and predict unpredictable future events (Simon, Rational Decision Making in 

Business Organizations, 1979). Moreover, the illusion of control is considered a 

contributing factor to both overconfidence and overoptimism, as individuals affected by it 

tend to be overly optimistic about potential outcomes and overly confident in their capacity 

to forecast them (Koellinger P, 2007). 

Believe in the Law of Small Numbers 

The last cognitive bias worth to list is the belief in the law of small numbers. The "belief 

in the law of small numbers" refers to the tendency of individuals to draw strong 

conclusions and make generalizations based on a limited and often non-representative set 

of data. It occurs when people assess the probability of an event by comparing it to a 

similar, familiar event and assuming that the likelihoods are equivalent (Tversky A, 1971). 

As a result, individuals may overestimate the reliability of small data samples, leading to 

flawed decision-making and inaccurate predictions. 

In the process of venture formation, entrepreneurs often base their decision to launch a 

business on a small number of positive but not sufficient feedback about their products. 

Additionally, they may be influenced by widely publicized success stories of other firms, 

leading them to form overly optimistic expectations. This reliance on limited data can result 

in an underestimation of the risks and an overestimation of market demand. Consequently, 

such cognitive biases may contribute to flawed decision-making, increasing the likelihood 

of venture failure. 

Juxtaposition 

The process of  juxtaposition involves examining two elements side by side to identify their 

similarities or differences. In start-up contexts in particular, during the early-stage 
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evaluation, investors often recall the characteristics of successful start-ups, such as scalable 

business models based on platforms, within the same industry. By doing so, they look for 

parallels between these established high-growth firms and the emerging startups they are 

considering for investment (Abatecola, 2021).  

 

1.4. The cognitive biases in the different stages of a venture creation: Snapchat case 

study.  

With the aim of going even further into how and when cognitive biases can influence a 

start-up’s decision making, a recent study published in the International Entrepreneurship 

and Management Journal called “How can biases affect entrepreneurial decision making? 

toward a behavioral approach to unicorns” has shown that how cognitive biases can be 

specific to the stage at which the new venture is located, by identifying them simply three: 

birth, transition and consolidation. This aspect is very interesting because it goes beyond 

the simple enunciation of the effects of cognitive biases in a company, as if it were taken 

out of time. Even there, in fact, several phases were detected that made up the process of 

formation of a startup. In this case, however, the stages are those following the actual 

training. It is brought as a case study of Snapchat, an application born in the flourishing 

Silicon Valley that has enjoyed remarkable success in the last decade. This article was 

chosen because the topic of the impact that cognitive biases can have within startups is 

inserted in an extremely current context, and the company selected as a case study has been 

and continues to be part of the daily lives of millions of people. One of the most interesting 

aspects of the article is that the analyses on the proposed themes are not only made from 

the point of view of the founders, but also from the point of view of the investors, who are 

a fundamental part of the success of start-ups. In fact, many start-ups do not even see the 

light because they do not have enough resources to be able to support themselves in the 

initial phase when they cannot necessarily have an adequate cash flow to maintain 

themselves.  

Snap Inc. is a social media company founded in September 2011 by Evan Spiegel and 

Bobby Murphy, headquartered in Venice, California. The company operates under the Snap 
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brand and offers a variety of products and services, including Snapchat, Spectacles, 

Bitmoji, and Zenly. Snapchat is the flagship product and functions as a social network 

through a mobile application that allows users to send and receive temporary images. 

Snapchat is known to be a Unicorn, a “start-up with an evaluation of over $1 billion and a 

high game-changing potential” (Mollick, 2020). Usually this term is related to recently 

founded tech companies like Facebook and Google that bring with themselves dramatic 

disruptions and benefit from network effects with almost no limited market potential all 

over the world. Here below a table showing the typical characteristics of an Unicorn 

(Cristofaro, 2023) 

Snapchat quickly gained popularity, especially among teenagers, which led to venture 

capitalists taking notice. Jeremy Liew, a partner at the venture capital firm Lightspeed 

Venture, was the first to make a significant investment, putting in $485,000. The initial 

funding round aimed to support the technological investments needed to maintain the 

company's growing network effect: Snapchat's social network grew rapidly, with around 

20 million pictures shared daily, requiring substantial operational investments. In 

December 2012, Benchmark Capital, the same venture fund that had previously backed 

Instagram, invested $10 million in Snapchat, raising its valuation to approximately $70 

million. By March 2015, after four additional rounds of funding, Snapchat's market value 

soared to about $15 billion. Following the company's Initial Public Offering (IPO) in 2017, 

its market value reached $24 billion, and by that time, Snapchat had more than 1,859 

employees across 19 countries and 187 million daily active users. In 2021, the company's 

valuation had risen to around $91 billion (Cristofaro, 2023). 

1.4.1. Birth 

As a starting point, the authors try to define how entrepreneurs really make decisions. They 

think that entrepreneurs frequently encounter circumstances that surpass their ability to 

process information efficiently. These situations are often marked by significant 

uncertainty, novelty, emotional intensity, and tight time constraints. The combination of 

these factors can heighten their vulnerability to various cognitive biases (Abatecola, 2021).  

The first decision that an entrepreneur must make is to create a new business, giving birth 

to a new venture. Already (and especially) in this phase, according to the authors, the first 
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cognitive biases occur within the decision-making process. Cognitive biases frequently 

emerge during entrepreneurial decision-making (EDM) and may even play a facilitative 

role, particularly when entrepreneurs assess new challenges or opportunities through 

forecasting. For instance, entrepreneurs tend to exhibit high levels of optimism, which can 

drive greater effort in their ventures, as well as overconfidence, which may lead them to 

enter industries despite ambiguous information or expand their businesses despite 

unfavorable market signals (Abatecola, 2021).  

A lot of topics from the investors' point of view have been analyzed, which too, when it is 

time to decide on which start-up to bet between different options, may incur some cognitive 

bias. Investors assess each investment opportunity by directly comparing it with others, a 

process known as juxtaposition, described in the previous paragraph. For this reason, the 

authors state that  “at the birth stage, when investors juxtapose a promising start-up with 

past, successful Unicorns in the same industry, recallability, similarity, and anchoring can 

occur, leading to the initial investment” (Abatecola, 2021). 

In this sense, the example of Snapchat is taken, that during the first round of investments 

was very successful because it strongly recalled the business model of Facebook and other 

unicorns such as Google and Twitter that as a common point have to benefit from the 

famous network effect. In fact he said. “We love companies that benefit from network 

efects. Google, Facebook and Twitter all enjoy them […] Similar to these companies, 

Snapchat becomes increasingly valuable to each of its users as more and more of their 

friends and acquaintances sign up… such is the nature of social/mobile networks. Think 

Twitter… Think Instagram… Think Pinter- est… and Snapchat is just getting started.” 

 

1.4.2. Transition  

In the transition phase, decision-makers, often without realizing it, tend to seek out 

information that aligns with their preexisting, emotionally influenced perspectives. This 

tendency is known as confirmation bias or the "make happy bias." At the same time, they 

unconsciously disregard data that might challenge their viewpoints. In the context of 
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entrepreneurial decision-making, the repeated gathering of supporting evidence can further 

reinforce existing beliefs, ultimately fostering a perception of similarity (Zhang, 2017). 

During the transition phase, as founders of emerging high-potential startups seek to validate 

investors' initial decisions from the first stage, they may actively search for confirming 

evidence and parallels between their own ventures and the success stories of established 

companies. For instance, they might align their strategies with those of past successful 

startups, such as positioning themselves for acquisition by major industry players. Through 

this process of juxtaposition, the startup's potential to achieve Unicorn status is reinforced, 

further validating the investment decision made in the earlier stage (Abatecola, 2021).  

 

1.4.3. Consolidation 

During the consolidation phase, despite the entity has existed for some time and the people 

who are part of it have acquired relevant experience, some cognitive biases may occur that 

affect the performance of the company. A decision maker’s initial choice can become 

progressively reinforced over time due to a cycle of selective positive feedback. This 

process leads them to increasingly disregard information that does not align with or support 

their initial decision, ultimately resulting in a decisional lock-in, where alternative 

perspectives or contradicting evidence are systematically ignored (Abatecola, 2021).  

As a result, once the startup is firmly established, both initial investors and founders 

typically concentrate on sustaining the company's growth strategy. Their primary 

objectives are: generating returns that compensate for the resources initially invested, and 

building credibility and attracting further interest from potential investors, thereby securing 

additional financial backing for continued expansion (Abatecola, 2021). 

To achieve growth and gain the legitimacy required to attract increasingly larger 

investments, dedicated founders and investors often emphasize business metrics that reflect 

positive performance, such as user engagement. Conversely, they may downplay or 

overlook metrics like financial ratios that could challenge the viability of their business 

model (Abatecola, 2021). In essence, applying evaluation criteria different from those used 

for traditional businesses enables the identification of companies capable of reaching 



17 

 

exceptionally high valuations but does not necessarily help in identifying those that can 

generate profits in the short to medium term (Block, 2019). 

During the consolidation stage, all stakeholders may develop a tendency to assess the 

investment, through a biased lens, continuously reinforcing their existing information base 

(Abatecola, 2021). This process creates an increasing commitment to the chosen 

investment, a phenomenon rooted in psychological biases (McCarthy, 1993). As a result, a 

strong network forms among founders and investors, further solidifying the venture 

position and legitimizing its presence within the industry. 

For example, as stated recently by Snapchat’s co-founder, Spiegel: “As we’re approaching 

100 million daily active users in developed markets, the thing that’s most exciting and most 

interesting is that 65% of those daily active users are creating content every day. So that’s 

an indicator of engagement. I guess the CEO of Vodafone said recently that 75% of the 

upload traffic in the United Kingdom is Snapchat. So that gives you some sense of the 

investment that Snapchatters are making […]” (Recode, 2016). That is clearly a declaration 

focusing on the most successful indicators when evaluating Snapchat.  

 

1.5. Towards the Analytical Hierarchy Process 

In this initial chapter we have given the basis on which to build a thesis precisely on the 

particularities of the decision-making process within startups. The complete definitions of 

start-ups and decision-making immediately try to link the two concepts for purposes, 

explaining the particularities of each. We then effectively combined the two concepts using 

cognitive biases as a bridge, explaining how these can influence the decision-making 

process within startups in each of the 3 phases proposed by the selected authors.  

Thus, it is clear how cognitive biases affect every stage of a startup’s life cycle, from the 

initial formation of ideas to the decision-making process involved in transition and 

consolidation. These biases often manifest as entrepreneurs become influenced by personal 

experiences, emotional responses, or overconfidence, leading to decisions that might not 

be objectively aligned with the actual data or the long-term goals of the business.  
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Among the various decision-making frameworks, the Analytical Hierarchy Process (AHP), 

developed by mathematician Thomas Saaty, stands out as a particularly valuable tool for 

startups. By using AHP, entrepreneurs can reduce the likelihood of falling into traps like 

overconfidence or anchoring, as it forces them to evaluate each decision based on clear, 

objective metrics. 

In the next chapter, we will go deeper into these methods, focusing specifically on the 

Analytical Hierarchy Process. We will explore how it works in practice, including its key 

features and applications within the context of startup decision-making. Through this 

exploration, we aim to provide insights into how startup founders can make more informed, 

balanced, and less biased decisions, leading to more successful outcomes and sustainable 

business growth. 
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Chapter ⅠⅠ - The Analytical Hierarchy Process for decision making in 

manufacturing companies 

As explained in the first chapter, the decision-making process of startups and all 

stakeholders that gravitate around them (like investors) is conditioned, at all stages of their 

lives, by cognitive biases that can influence in a decisive way (both positively and 

negatively) the operational, financial and organizational performance.  

These cognitive biases are closely linked to the functioning of the brain, and therefore 

hardly be eliminated altogether, but there are some methods which, by structuring the 

decision-making process, help mitigate the effect of cognitive biases on a company’s 

performance in general.  

Among a vast choice, the Multi-Criteria Decision-Making (MCDM) methods are one of 

the most popular approaches used. MCDM represents a fundamental approach to address 

complex decision problems where multiple criteria must be considered to identify the 

optimal alternative. This decision-making framework is widely applicable across various 

fields, including finance, engineering design, and business strategy (Taherdoost, 2023). 

By systematically evaluating and prioritizing multiple factors, MCDM methods help 

decision-makers navigate trade-offs and enhance the objectivity of their choices. Numerous 

tools and methodologies fall under the MCDM umbrella, each designed to address specific 

decision contexts and ensure a structured, data-driven selection process (Taherdoost, 2023). 

Under this umbrella term, for sure, the most famous and popular method is the Analytical 

Hierarchy Process, constructed by the mathematician Thomas L. Saaty. 

This methodology will be deepened and applied in this chapter. We will start with a general 

definition of the AHP, explaining its basic principles and its applications. We will then 

continue with a detailed analysis of the mathematics that governs this approach, examining 

the structure of pairwise comparison matrices and the calculation of relative weights. Also 

in this section, we will go through one of the most used methods to build a hierarchy with 

relative weights (the eigenvalue method), accompanied by a focus on consistency. Finally, 

the discussion will be concluded with a series of case studies designed to demonstrate how 

the Analytic Hierarchy Process (AHP) can be effectively applied to real-world decision-
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making scenarios. These practical examples will illustrate how the method supports 

informed, consistent, and transparent decisions across diverse organizational contexts. In 

particular, the case studies will highlight the remarkable flexibility of AHP, showing that it 

is not only suitable for large, structured corporations, but also highly applicable—and in 

some cases even more advantageous—for Small and Medium-sized Enterprises (SMEs), 

where resource constraints and informal decision-making processes often prevail. 

 

2.1. Introduction to AHP - Decision-making for Thomas L. Saaty 

As an introduction, it is worth quoting Saaty to expose what he meant by decision making, 

taking it directly from one of his writings, paraphrasing his own words. Saaty states that 

“we are all decision makers and every action we take, whether conscious or not, comes 

from a decision”.  

The information we collect is used to understand events and develop good judgments to 

make decisions about them. However, not all information improves our understanding: too 

much information can be as harmful as little information. In fact, knowing more does not 

guarantee a better understanding, as demonstrated by the fact that many experts did not 

grasp the importance of Darwin’s discoveries, while he, while knowing less, understood 

more. To make a decision, you need to know the problem, the goal, the criteria and the 

stakeholders, and then evaluate the alternatives to determine the best option or priority in 

the allocation of resources (Saaty, 2008). 

Decision making, for which we gather most of our information, has become a mathematical 

science today (Figuera, 2005). It systematizes our reasoning, making every aspect of the 

decision-making process clear and understandable, thereby enabling us to make better 

decisions. We must catch up on the basic principles of this crucial process, which nature 

has equipped us with, to make choices essential for our survival. Decision-making implies 

numerous criteria and subcriteria that are used to rank different options. It is necessary not 

only to prioritize these options based on the criteria or subcriteria they need to meet but 

also to prioritize the criteria themselves in relation to a higher objective. If the criteria 

depend on the alternatives, they should be prioritized based on them (Saaty, 2008).  
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2.1. Principles and Axioms 

In the 1977 paper and subsequent book (Saaty, 2008) the AHP was developed as a set of 

operational procedures without axiomatic foundations. Axioms were later added by Saaty 

(1986) and they are the basics to understand but most importantly to validate the AHP. 

Three principles guide one in problem solving using the AHP: decomposition principle, 

comparative judgements and synthesis of priorities (Bernasconi, 2009).  

The decomposition principle is utilized by organizing the components of a complex 

problem into hierarchical layers, in order to make sure that the elements within a single 

layer remain independent of those in subsequent layers. This process begins with the 

primary focus at the level on top. From there, the analysis moves downward to the criteria 

that directly impact this main focus, positioned at the second level. Below this, at the third 

level, are the subcriteria that further refine and detail the criteria above them. This 

hierarchical breakdown continues progressively, transitioning from broader, sometimes 

abstract considerations to more specific and concrete elements. By systematically 

decomposing the problem in this manner, one can achieve a clearer understanding and more 

manageable evaluation of each individual aspect, ultimately leading to a more thorough 

and reliable overall analysis (Bernasconi, 2009). 

The principle of comparative judgments is employed to create pairwise comparisons (our 

matrices), assessing the relative significance of elements at a specific level with respect to 

a common criterion or attribute from the level above. This systematic approach generates 

a matrix that captures these relationships, leading to the formation of the principal 

eigenvector. By comparing each pair of elements, we can quantify how one element ranks 

in importance relative to another. This process ensures that the matrix not only reflects the 

comparative importance of each element but also provides a structured method for deriving 

the principal eigenvector, which contains the overall priorities and weightings of the 

elements under consideration (Bernasconi, 2009). 

The third principle is about combining priorities. In the Analytical Hierarchy Process 

(AHP), priorities are combined starting from the second level by multiplying the local 

priorities by the priority of the corresponding criterion in the level above and then summing 
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them up for each element based on the criteria it influences. This process gives the overall 

priority of each element, which is then used to weight the local priorities of the elements 

in the level below. This method continues down to the lowest level, ensuring that each 

element's importance is calculated based on both its own priority and the priorities of the 

criteria it affects (Bernasconi, 2009). 

In addition to the three principles, Saaty introduced four axioms to provide a theoretical 

and mathematical foundation for validating the AHP method. The introduction of these 

axioms aimed to address and respond to the numerous criticisms that had emerged over the 

years. These axioms play a crucial role in reinforcing the credibility and robustness of the 

AHP approach, ensuring that it is both theoretically sound and practically applicable 

(Bernasconi, 2009). 

The first axiom defines: 

- 𝐴 =  𝑎𝑖𝑗  as a positive reciprocal matrix, meaning that 𝑎𝑖𝑗 =
1

𝑎𝑗𝑖
 and 𝑎𝑖𝑖 = 1 for all 

elements 𝐴𝑖 and 𝐴𝑗 in 𝐴. 

Table 1: Formula Legenda – First axiom 

 

This axiom indicates that the comparison matrices we create are made up of reciprocal 

pairs. For example, if one stone is judged to be five times heavier than another, the other 

must necessarily be one-fifth as heavy as the first. This straightforward yet powerful 

relationship forms the foundation of the Analytical Hierarchy Process (AHP).  



23 

 

The second principle, known as the homogeneity axiom, suggests organizing or breaking 

down decision elements into clusters or hierarchy levels so that the items being compared 

do not vary too much in the property being evaluated (Bernasconi/Choirat/Seri, 2010). 

Given a hierarchy 𝐻, 𝑥 ∈ 𝐻 and 𝑥 ∈  𝐿𝑘, 𝑥− 𝐿𝑘+1 is 𝜌-homogeneous for 𝑘 = 1, . . . , ℎ − 1 

(Saaty, 2008) 

- 𝐻= The decision hierarchy 

- 𝑥 = A generic element (node) in the hierarchy 

- 𝑥 ∈ 𝐻 = The element 𝑥 belongs to the hierarchy 𝐻 

- 𝐿𝑘 = The set of elements (nodes) at level 𝑘 in the hierarchy 

- 𝑥 ∈  𝐿𝑘 = The element 𝑥 is located at level k of the hierarchy 

- 𝑥− 𝐿𝑘+1 = The set of elements at level 𝑘 + 1 that are directly compared with or 

subordinate to 𝑥 

- 𝜌 = A predefined threshold (value or ratio) for assessing homogeneity 

- 𝜌-homogeneous = Indicates that comparisons within the set  

𝑥− 𝐿𝑘+1  respect the ρ-homogeneity condition 

- 𝑘 = 1, … , ℎ − 1 = The rule applies from level 1 up to the second-last level ℎ − 1 

- ℎ = The total number of levels in the hierarchy 

 

Significant differences can lead to large errors in judgment. For instance, it is not practical 

to compare a grain of sand with an orange based on size. When there is a substantial 

disparity, elements should be grouped into separate clusters of similar size or placed in 

different levels entirely (Saaty, 2008). To address this, the AHP has developed various 

scaling models based on empirical research. One well-known example is Saaty’s verbal 

scale, which uses integers from 1 to 9  to indicate different levels of relative importance, 

shown in Table 3. This scale helps in making more accurate and consistent comparisons by 

ensuring the elements being evaluated are more homogenous (Bernasconi, 2009). 
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Table 2: Saaty AHP Fundamental Scale 

 

 

In order to state the third axiom it is necessary to give a definition of outer/inner 

dependence.  

Outer dependence definition: A set B is considered to be outer dependent on a set C  if a 

fundamental scale can be established for B.  

- B = A set of elements (usually alternatives or subcriteria) being evaluated 

- C = A distinct set of elements (typically higher-level criteria or factors) 

 

This means that the process of comparing elements (such as alternatives) within one level 

of the hierarchy is based on their relationship to elements in the next higher level (such as 

criteria). This relationship is known as  

outer dependence, indicating that the elements in the lower level rely on the higher-level 

elements for comparison purposes.  

This process continues upward through the hierarchy, from each level to the next, until 

reaching the top element, which represents the main focus or goal. Conversely, inner 

Intensity of 

Importance
Definition Explanation

1 Equal Importance Two elements contribute equally to the objective.

2 Weak or Slight
A value between 1 and 3, used when preference is slightly 

leaning.

3 Moderate Importance
Experience and judgment slightly favor one element over 

another.

4 Moderate plus Intermediate between 3 and 5.

5 Strong Importance
Experience and judgment strongly favor one element over 

another.

6 Strong plus Intermediate between 5 and 7.

7

Very Strong or 

Demonstrated 

Importance

An element is strongly favored and its dominance is 

demonstrated in practice.

8 Very, very strong Intermediate between 7 and 9.

9 Extreme Importance
The evidence favoring one element over another is of the 

highest possible order of affirmation.
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dependence refers to the elements within the same level relying on each other for 

comparisons (Saaty, 2008). 

The third axiom states:   

Let 𝐻 be a hierarchy with levels 𝐿1,𝐿2,...,𝐿ℎ. For each 𝐿𝑘, 𝑘 = 1,2, . . . , ℎ − 1 (Saaty, 2008)  

1) 𝐿𝑘+1 is outer dependent on 𝐿𝑘;  

2) 𝐿𝑘+1 is not inner dependent with respect to all 𝑥 ∈ 𝐿𝑘; 

3) 𝐿𝑘is not outer dependent on 𝐿𝑘+1 

 

- 𝐻 =  {𝐿1, 𝐿2, … , 𝐿ℎ} is the full decision hierarchy composed of h levels 

- 𝑘 =  1, 2, … , ℎ −  1 is a generic level 𝐿𝑘in the hierarchy, where k ranges from 1 to 

h 

 

 

The fourth axiom state:  

- 𝐶 ⊂ 𝐻 − 𝐿ℎ,        𝐴 = 𝐿ℎ. 

 

This axiom emphasizes the importance of reflective individuals ensuring that their beliefs 

are properly reflected in the model. It encourages the comprehensive representation of all 

alternatives, criteria, and expectations within the hierarchy. Importantly, this axiom does 

not presuppose rationality; it acknowledges that individuals may hold irrational 

expectations at times, and it allows for the accommodation of such expectations within the 

model. By inclusively capturing all relevant elements, the model aims to provide a global 

and accurate representation of the decision-making process, accommodating diverse 

perspectives and ensuring thorough consideration of all factors involved (Saaty, 2008). 

 

2.2. AHP in steps 

The Analytic Hierarchy Process (AHP), developed by Thomas L. Saaty in the 1970s, is a 

structured method for dealing with complex decisions involving multiple and often 

conflicting criteria. This approach allows decision makers to decompose a complex 
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problem into a hierarchy of objectives, criteria, sub-criteria and alternatives, thus 

facilitating analysis and comparison between different options.  

To make a decision in an organised way to generate priorities, we need to decompose the 

decision into the following steps, which will be accompanied by an example that introduces 

some mathematical concepts that stand at the basis of this approach. This choice to divide 

the explanation by giving it an application character has precisely the objective of trying 

to make the explanation more effective and immediate. 

 

2.2.1. Define the problem and determine the final objective of the analysis 

Let’s consider this example: Ricardo has to buy a new car, as simple as that. Ricardo can 

be any one of us, this is a pretty simple example of a common decision that almost any 

individual has to perform at least three or four times in his/her life.  

 

2.2.2. Structure the decision hierarchy 

Starting from the top with the goal of the decision, that in our case is buying a new car, we 

have to set the objectives from a broad perspective, through the intermediate levels (criteria 

on which subsequent elements depend) to the lowest level (which usually is a set of 

alternatives).  

Following our example, we need to list the alternatives and the criteria. In our case, the two 

alternatives will be: Toyota Yaris Cross (TY) and Jeep Avenger (AV). At this point, we need 

to choose some criteria that will help us construct our hierarchical structure. In the real 

world, it is possible to list dozens of criteria, but in order to keep the example simple, we 

will choose only two criteria: Comfort (C) and Performance (P).  

 

2.2.3. Construct a set of pairwise comparison matrix 

Given a family of 𝑛 ≥ 2 items of a decision problem (for example, 2 alternatives, our TY 

and AV) to be compared for a given attribute (for example, one criterion, in our case C), in 
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the AHP a response matrix 𝐴 = [𝑎𝑖𝑗] is constructed with the decision maker’s assessments 

𝑎𝑖𝑗, taken to measure on a subjective ratio scale the relative dominance of item 𝑖 over item 

𝑗. For all pairs of items 𝑖, 𝑗 it is assumed:  

 

𝑎𝑖𝑗 =
𝑤𝑖

𝑤𝑗
⋅ 𝑒𝑖𝑗 

 

 where 𝑤𝑖 and 𝑤𝑗are underlying subjective priority weights belonging to a vector 𝑤 =

(𝑤1, 𝑤2, … , 𝑤𝑛)′, with 𝑤1 > 0, … , 𝑤𝑛 > 0 and by convention ∑𝑛
𝑗=1 𝑤𝑗 = 1;  

and where 𝑒𝑖𝑗 is a multiplicative term introduced to account for errors and inconsistencies 

in subjective judgments typically observed in practice (Saaty, 2008). 

Let 𝐴 be a set of alternatives 𝐴𝑖 with 𝑖 = 1, . . . , 𝑛 and 𝑛 finite; and let 𝐶 be one among a set 

of criteria to compare the alternatives. A fundamental scale for the criterion 𝐶 is a mapping 

𝑃𝐶, which assigns to every pair (𝐴𝑖 , 𝐴𝑗) ∈ 𝐴 × 𝐴 a positive real number 𝑃𝐶(𝐴𝑖 , 𝐴𝑗) ≡ 𝑎𝑖𝑗 , 

such that: 

1) 𝑎𝑖𝑗 > 1 if and only if 𝐴𝑖 dominates (or “is strictly preferred to”) 𝐴𝑗  according to 

criterion 𝐶;  

2) 𝑎𝑖𝑗 = 1 if and only if 𝐴𝑖  is equivalent (or “indifferent”) to 𝐴𝑗  j according to criterion 

𝐶. 

 

Remark that the 𝑎𝑖𝑗’s of the definition correspond to the entries of the response matrix 𝐴. 

Thus, the definition not only assumes the existence of the “scale” 𝑃𝐶, but also identifies the 

scale values 𝑃𝐶(𝐴𝑖, 𝐴𝑗) as the responses given by the individual in the subjective 

assessments procedure, so that 𝐴 = [𝑎𝑖𝑗] ≡ [𝑃𝐶(𝐴𝑖, 𝐴𝑗)] (Bernasconi, 2009). 

To conduct comparisons effectively, it is essential to establish a numerical scale that reflects 

the degree of importance or dominance of one element over another. This scale quantifies 

how many times one element surpasses the other in terms of the specific criterion or 

property under consideration. By using such a scale, we can systematically evaluate and 
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rank the elements based on the extent to which one outshines the other concerning the 

attribute being compared. This approach ensures that comparisons are precise, consistent, 

and meaningful, providing a clear hierarchy of importance among the elements (Saaty, 

2008). 

Usually, Saaty uses a 1 to 9 scale, but in Ricardo’s example we will use a 1 to 3 scale as 

shown in Table 6, in order to keep the example straightforward, even if the concept would 

exactly the same in other problems. 

Table 3: Saaty fundamental scale reduced for this example.  

 

Let’s now construct our comparison matrices based on our criterias and alternatives, as 

illustrated in Table 7 and Table 8.  

Table 4: Comfort (C) matrix 

 

Table 5: Performance (P) matrix 

 

To make a comparison, Ricardo evaluates cars listed on the left against another listed at the 

top. The task is to determine how many times more, or to what extent, the car on the left is 

preferable (in terms of the criteria) compared to the one at the top. For example, if Toyota 

Yaris Cross comfort is moderately better than Jeep Avenger, the number 2 is entered in the 

(TY/AV) cell. Consequently, it is understood that 1/2 should be placed in the (AV/TY) cell.  

Similarly, if Toyota Yaris Cross comfort is strongly better than Jeep Avenger, the number 3 

is entered in the (TY/AV)) cell, and 1/2 is placed in the (AV/TY) cell. It is important to 

always record the whole number in its correct position and automatically place its 

Intensity of importance Definition Explanation

1 Equal importance i and j  are equally important

2 Moderate importance i is slightly more important than j

3 Strong importance i is much more important than j 

Comfort (C) Toyota Yaris Cross (TY) Jeep Avenger (AV)

Toyota Yaris Cross (TY) 1 2

Jeep Avenger (AV)  1/2 1

Performance (P) Toyota Yaris Cross (TY) Jeep Avenger (AV)

Toyota Yaris Cross (TY) 1 3

Jeep Avenger (AV)  1/3 1
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reciprocal in the corresponding transposed position. This method ensures consistency (that 

we will explain in deep in the following sections) and accuracy.  

 

2.2.4. Find the local priorities of each matrix using mathematical methods 

Once the matrices are constructed, the AHP uses mathematical methods to calculate the 

relative weights of each element. This process, which includes the normalization of 

matrices and the calculation of proper vectors, allows the relative importance of elements 

within the hierarchy to be determined.  

There exist several methodologies to achieve this hierarchical structure, each offering 

unique advantages depending on the context and complexity of the decision problem. 

However, for the purpose of this thesis, the principal eigenvalue method has been chosen 

as the preferred approach. This method is crucial in constructing a comparison matrix that 

allows for a systematic evaluation of various alternatives based on their relative 

significance within the hierarchy.  

By employing the principal eigenvalue method, the thesis aims to provide a robust 

framework for decision analysis, ensuring a focus on consistency (that will be explained 

subsequently) in assessing and prioritizing alternatives according to predefined criteria and 

objectives.  

 

2.3. Eigenvalue method 

In the realm of decision-making, the concept of priority is fundamental, and the method by 

which these priorities are established significantly impacts the decisions made. The concept 

of a priority vector matrix, both directly and through its influence on other components via 

the matrix's powers, plays a crucial role in this process (Saaty T. L., 2001) 

This approach enables the utilization of the principal eigenvector, which is uniquely 

determined up to a positive multiplicative constant (thereby establishing a ratio scale), and 

it becomes uniquely defined through the process of normalization. This principal 
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eigenvector is the most appropriate and justifiable option for expressing priorities obtained 

from a positive reciprocal and nearly consistent pairwise comparison matrix (Saaty T. L., 

2001) 

Imagine we're trying to understand what "priority" really means. Or, to put it another way, 

how do we make sense of a list that ranks different choices like options for a project? 

There are two main ideas about what this list could tell us. First, it might simply show 

which choice comes first, second, third, and so on. But there's another possibility: maybe 

the numbers in the list don't just tell us the order, but also how much stronger one choice 

is than another. Think of it like a scale where the distances between numbers show how 

much better one option is compared to the others. This second way of looking at priorities 

is more interesting to us, especially when we're dealing with a single factor that helps us 

decide (like cost or efficiency) (Saaty T. L., 2001). 

Imagine we're deciding between several options, and we have two things to consider: how 

much we like each option itself (our preference), and how important each option is overall 

(think of it as priority). Here's a nice trick to figure out a final ranking that takes both these 

factors into account:  

- First, a table that shows how much we prefer each option compared to every other 

one is presented.  

- Then, those preference scores are taken and adjusted based on how important each 

option is overall. The more important an option, the more its preference score 

matters.  

- Finally, these adjusted preference scores are added up for each option. This gives 

us a brand new ranking that reflects both how much we like each option and how 

important it is in the grand scheme of things (Saaty T. L., 2001) 

But here's the interesting part: this whole process can be repeated again using the new 

ranking we just created. It's like taking a second look at the preferences, but this time 

considering how important each option was deemed in the first round. With each repetition, 

the ranking gets more and more refined, giving a more precise understanding of which 

option truly comes out on top (Saaty T. L., 2001). Commented [MB8]: In questa parte utilizzi il we  prima 

persona plurale. Devi assicurare consistenza in tutta la tesi 
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This system is based on comparing choices in pairs and figuring out how much we prefer 

one over the other. To fit into this system, our priority list needs to be able to show the same 

strength of preference, no matter how we change the numbers as long as we multiply them 

all by the same amount. This means the priority list must be able to change size without 

changing the order of importance. But there’s another rule: the list also needs to stay the 

same even when we use it to create a new list and then use that new list to make another 

list, and so on. If this doesn’t happen, we’ll end up going in circles without reaching a final 

answer (Saaty T. L., 2001). 

To make sure our priority list is fair and accurate, it needs to match up perfectly with how 

we compare our options. This means that if we change the numbers in the list without 

changing the order of importance, the new list should still give us the same results when 

we compare our options. In other words, the list has to stay consistent no matter how we 

look at it. This is important because it prevents us from getting different answers each time 

we use the list to make decisions (Saaty T. L., 2001). 

Since the AHP works with is based on a matrix 𝐴 of pairwise comparisons of alternatives 

and we can use the Perron-Frobenius theorem in order to validate the eigenvalue method 

(Saaty T. L., 2001) 

The theorem states that: 

- for a given positive matrix 𝐴, the only positive vector 𝑥 and only positive constant 

𝑐 that satisfy 𝐴𝑥 = 𝑐𝑥, is a vector x that is a positive multiple of the Perron vector 

(principal eigenvector) of 𝐴, and the only such c is the Perron value (principal 

eigenvalue) of A.  

To compute the priority vector 𝑤 = (𝑤1, . . . , 𝑤𝑛) one common method involves raising the 

pairwise comparison matrix to a high power, summing the elements in each row, and then 

normalizing these sums. This iterative process is repeated until the difference between the 

priority vectors obtained at the 𝑘𝑡ℎ and (𝑘 + 1)𝑡ℎ iterations becomes smaller than a 

predefined small threshold, ensuring convergence. As a simpler alternative, the priority 

vector can be approximated by calculating the geometric mean of each row and then 

normalizing the resulting vector. This approximation method is computationally efficient 
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and, in the case of matrices of size 𝑛 ≤ 3 produces results that coincide with the principal 

right eigenvector of the matrix. 

It can be shown that for any arbitrary estimate 𝑥 of the priority vector, as 𝑘 approaches 

infinity, 𝐴𝑘 ⋅ 𝑥  converges to a constant multiple of the principal eigenvector of 𝐴. In 

simpler terms, if we start with an estimate and repeatedly apply the matrix 𝐴 to it, the result 

will eventually converge to a constant multiple of the principal eigenvector. To find the 

exact value (or an estimate) of 𝜆𝑚𝑎𝑥 when the normalized form of  𝑤 is available, add the 

columns of 𝐴 and multiply the resulting vector by 𝑤. This will give you 𝜆𝑚𝑎𝑥(or an 

estimate) (Saaty T. , 2008). 

 

2.3.1. Find the Global Priorities using the same process 

Use the priorities obtained from the comparisons to weigh the priorities in the level 

immediately below. Do this for every element. Then for each element in the level below 

add its weighted values and obtain its overall or global priority. Continue this process of 

weighing and adding until the final priorities of the alternatives in the bottom most level 

are obtained (Saaty T. , 2008). 

The AHP also includes a mechanism to check the consistency of the judgments made by 

decision makers. By calculating the consistency index (CI) and the consistency ratio (CR), 

it is possible to assess how logical and consistent the judgments are. A high level of 

consistency indicates that assessments are reliable, improving confidence in the final 

decision.  

 

2.3.2. Consistency check 

The consistency check is a fundamental component of the Analytic Hierarchy Process 

because it ensures the logical coherence of the pairwise judgments provided by the 

decision-maker. Human judgments are often subject to inconsistency due to cognitive 

limitations, subjective biases, or simply mistakes in reasoning. AHP allows some degree of 
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inconsistency, recognizing that perfect consistency is unrealistic in complex decision-

making (Saaty T. , 2008). 

A comparative framework, represented as matrix 𝐴, illustrates key characteristics.  

1. First, it follows the principle of homogeneity, meaning that the value 𝑎𝑖𝑗 = 1  

indicates that elements 𝑖 and 𝑗 are equally important. This is particularly true for 

self-comparison, as 𝑎𝑖𝑖 = 1  for every 𝑖, affirming their equivalence.  

 

2. Second, the property of reciprocity is maintained, ensuring that 𝑎𝑗𝑖 =
1

𝑎𝑖𝑗
 for all 

pairs 𝑖 and 𝑗, thus preserving symmetry in comparisons.  

 

3. Beyond these properties, a third essential attribute of a comparison matrix is 

consistency. This characteristic ensures that the matrix remains reliable and 

uniform, which is crucial for its effective use in decision-making and analysis. 

 

A positive 𝑛 × 𝑛 matrix is defined as consistent if the condition 𝑎𝑖𝑗 × 𝑎𝑗𝑘 = 𝑎𝑖𝑘  holds true 

for all 𝑖, 𝑗, 𝑘 ranging from 1 to 𝑛. This consistency signifies that there is a logical coherence 

in the comparisons made between the elements of the set. Since preferences are inherently 

subjective, it is understandable and sometimes even advantageous for there to be some 

inconsistency. In cases where intangible factors are involved, it is rare to find completely 

consistent judgments unless they are enforced by strict rule (Saaty, 2002).  

The Analytic Hierarchy Process (AHP) allows for some inconsistency because people often 

make judgments that are not perfectly precise. This happens because estimating exact 

values is difficult, especially when dealing with intangible things. For example, someone 

might prefer item 𝑎 to item 𝑏 by twice as much, and item 𝑏 to item 𝑐 by three times as 

much, but then only prefer item 𝑎 to item 𝑐 by five times as much. This shows an 

inconsistency (Saaty, 2002). 

Additionally, they might prefer item 𝑎 to item 𝑏, item 𝑏 to item 𝑐, but then prefer item 𝑐 to 

item 𝑎, which is another kind of inconsistency. Filling out the entire matrix helps make 

these judgments more accurate in the real world. When dealing with tangible things, a 
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comparison matrix might be perfectly consistent but still inaccurate. A bit of inconsistency 

can actually be helpful, while forcing everything to be perfectly consistent can be 

unhelpful. If we insist on perfect consistency, it would be like asking people to act like 

robots, unable to change their minds or reflect their true thoughts and feelings. (Saaty, 

2002) 

To measure how inconsistent a reciprocal pairwise comparison matrix 𝐴 is, Saaty 

introduced something called the consistency index (C.I.). This index is found using the 

formula 

𝐶. 𝐼. =  
𝜆𝑚𝑎𝑥− 𝑛

(𝑛−1)
  

where 𝜆𝑚𝑎𝑥 is the largest eigenvalue of the matrix 𝐴. The consistency index is a way to 

quantify or put a number on how inconsistent the judgments in the matrix are. Essentially, 

it helps us understand the degree to which the comparisons in the matrix do not perfectly 

align. This index is useful for identifying and correcting inconsistencies in decision-making 

processes. 

The consistency ratio (C.R.) is used to check how consistent a set of comparisons is by 

comparing the consistency index (C.I.) to a random consistency index (R.I.). The R.I. 

values are obtained from a large sample of 500 randomly generated matrices. These 

matrices use a scale that ranges from (
1

9
,

1

8
, . . . . . . . , 1, . . . . . . . , 8,9) making sure they are 

similar to the matrix we are evaluating. The R.I. values change depending on the size of 

the matrix 𝑛.  (Saaty, 2008)   

Table 6: Random Consistency Index.  

 

To calculate the consistency ratio (C.R.), you use the formula 

 𝐶. 𝑅. =
𝐶.𝐼.

𝐶.𝑅.
 

n 1 2 3 4 5 6 7 8 9 10

Random Consistency 

Index (R.I.)
0 0 0,58 0,9 1,12 1,24 1,32 1,41 1,45 1,49
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This formula helps us understand how much inconsistency is in our comparisons. If the 

consistency ratio is around 0.10 or less, it means the level of inconsistency is acceptable. 

This suggests that the judgments made in the comparisons are reliable. (Saaty, 2008)   

However, if the consistency ratio is higher than 0.10, it means there is too much 

inconsistency. In this case, it is a good idea to go back and review the judgments. You might 

need to revise some comparisons to make them more consistent. This process helps ensure 

that the decision-making process is based on solid and reliable comparisons, leading to 

more accurate and dependable results. (Saaty, 2008)   

By calculating the consistency ratio, we can identify when our comparisons are too 

inconsistent and take steps to improve them. This is especially important in situations 

where making accurate decisions is critical, as it ensures that the process we are using to 

make these decisions is sound and trustworthy. (Saaty, 2008)   

When we evaluate facts, errors in measuring consistency can vary a lot. So, having 

inconsistency around 10% is okay and doesn't need to be lower. Trying to reduce 

inconsistency to 1% or 0.1% is not practical and isn't needed. The main reason for allowing 

this level of inconsistency is that it shows the complexity and differences in people's 

judgments. It gives flexibility and allows for new information to come in, which can change 

preferences. Expecting all knowledge to be perfectly consistent doesn't match real-world 

experiences, where new insights and understanding often change our views. (Saaty, 2008)   

By keeping a 10% inconsistency level, we understand that some variability is natural and 

helpful. This amount of tolerance helps capture the differences in human judgment and the 

changing nature of knowledge. It supports a more realistic and flexible decision-making 

process. This approach makes sure the system can adapt to new information and changing 

perspectives, making it more useful and practical in real life. Allowing a bit of 

inconsistency also means we recognize that humans are not perfect and that their judgments 

can change over time. This is important because it makes the process more human and less 

rigid. It helps in creating decisions that are better suited to real-world situations, where 

things are always changing and new information is always coming in, as explained above. 

(Saaty, 2008)   
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In summary, accepting a 10% inconsistency helps to make our decision-making process 

more flexible, realistic, and adaptable to new information. It acknowledges the natural 

variability in human judgment and the evolving nature of knowledge, ensuring that our 

approach remains practical and effective in real-world applications.  

The final two paragraphs of this chapter are dedicated to the analysis of selected case 

studies in which the Analytic Hierarchy Process (AHP) has been effectively applied. These 

case studies focus specifically on manufacturing companies, chosen to represent a range of 

organizational sizes and complexities. The first case concerns a large, structured company 

operating in the railway industry. This organization was selected due to the high degree of 

complexity involved in its internal decision-making processes, which span multiple 

departments and require coordination across technical, logistical, and managerial units. The 

case demonstrates how AHP can be employed as a systematic framework capable of 

supporting decisions in environments where traditional methods struggle to ensure 

consistency and transparency. 

The subsequent case studies involve small to medium-sized enterprises (SMEs) operating 

in various manufacturing sectors, including mechanical engineering, industrial automation, 

and consumer goods. These companies were selected for their contrasting organizational 

profiles, often characterized by limited internal resources and a tendency to rely heavily on 

informal, intuition-based decision-making practices. The implementation of AHP in these 

settings allowed for a more rational and structured evaluation of strategic options, such as 

technology investments, supplier selection, and product development priorities. 

By including both large-scale and smaller enterprises, the aim is to illustrate the 

adaptability and scalability of AHP across different operational contexts. The selected cases 

serve to underscore the method’s potential not only in managing complexity in large 

organizations, but also in enhancing decision quality and strategic clarity in more agile, 

resource-constrained environments. Ultimately, these examples provide empirical support 

for the argument that AHP is a versatile and broadly applicable tool, capable of delivering 

value regardless of company size or industry sector. 
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2.4. Example of the use of AHP in the literature related to decision-making in large 

and structured companies: Ansaldo Breda case study.  

As anticipated in the introduction to this chapter, following an in-depth exploration of the 

theoretical and mathematical foundations of the Analytic Hierarchy Process (AHP), we 

now begin to examine its practical applications. The first case study focuses on a major 

Italian company operating in the transportation sector, primarily in rail services. This 

example illustrates how AHP can be successfully implemented within large, complex, and 

highly structured organizations, where decision-making involves numerous interdependent 

variables and multiple stakeholders. 

This case study is particularly valuable within the broader context of the thesis, as it serves 

to complement the subsequent examples involving small and medium-sized enterprises. 

Together, these cases collectively demonstrate the remarkable flexibility and scalability of 

the AHP methodology. Regardless of the size, structure, or complexity of the organization, 

AHP proves to be a robust and adaptable decision-support tool, capable of enhancing 

strategic planning, improving prioritization, and ensuring more rational and transparent 

outcomes across a wide range of contexts.  

This case study has been presented using a step-by-step approach, mirroring the structure 

adopted in the theoretical explanation of AHP provided in the previous chapter. This 

methodological choice was made to ensure a coherent and seamless transition from theory 

to practice. By aligning the practical application with the theoretical framework already 

discussed, the aim is to facilitate the reader’s understanding of how each phase of the AHP 

process can be operationalized in a real-world organizational setting. 

Ansaldo Trasporti is a global player, an integrated company able to offer vehicles for rail 

transport, a capability that allows it to work in the design and implementation, installation, 

integration, management and maintenance of "turnkey" rail and metro transport systems 

throughout the national and international territory.  

AnsaldoBreda (AB) is a prominent player in the Italian railway sector, outsourcing 

approximately 70% of the components and subsystems needed for building railway 

locomotives and electric traction systems. This extensive network involves around 500 
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suppliers, ranging from small to medium-sized businesses, located both within Italy and 

internationally. These suppliers display significant diversity in terms of their quality, 

technological capabilities, costs, and relationships with secondary suppliers (Bruno, 2012).  

Over the years, AB has continuously refined its methods for evaluating and selecting 

suppliers. In the 1980s, the company relied exclusively on expert judgments, lacking any 

formal assessment system. By the 1990s, AB implemented a quantitative index to monitor 

defect rates in delivered parts. In the early 2000s, they introduced measures to track 

delivery timeliness. Currently, AB is moving towards a more advanced and structured 

approach to achieve more accurate and precise supplier rankings, making it an ideal subject 

for research studies (Bruno, 2012). 

This research focuses on suppliers that provide bogies, also known as wheel trucks, which 

are vital components for rail vehicles. Bogies play a crucial role in supporting the vehicle 

body, ensuring stability, comfort, and safety, and they are technologically advanced. The 

study looks at four potential suppliers for these components, all of whom have passed AB's 

pre-qualification stage, confirming that they meet the necessary technical and technological 

standards. These suppliers are first-tier and are part of AB's mechanical subsystem. 

Evaluating suppliers in a complex supply system like AB's requires careful consideration 

of the specific components, their technological and technical characteristics, and their 

standardization levels. Suppliers who provide advanced, high-tech systems need different 

assessment criteria compared to those supplying basic capacity. Therefore, it is crucial to 

define the unit of analysis clearly and understand the exact elements that need evaluation. 

Simple one-on-one evaluations are inadequate because assembling a train involves 

integrating various parts and components from different technological areas (Bruno, 2012). 

The research approach was a collaborative effort between the research team and managers 

from AB. A mini-focus group was created, comprising members from four departments: 

Material Planning, Industrialization, Quality Management, and Purchasing. Over four 

months in 2010, around 20 focus group sessions were held at the company, facilitated by 

the research team. These sessions covered all stages of the methodology implementation: 

identifying attributes and their hierarchical model, defining characteristics, making 

comparative judgments, calculating global scores, and discussing post-implementation 
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outcomes. To implement the methodology, in-person interviews were carried out with the 

entrepreneurs or production managers of the four supplier companies. During these site 

visits, a questionnaire was used to gather the necessary data and insights from the suppliers 

(Bruno, 2012).  

 

2.4.1. Structuring the problem into a hierarchy 

The AB committee was tasked with selecting the most important attributes from an existing 

list, with no limit on the number they could choose. Recognizing that not all listed attributes 

suited their requirements, they were also permitted to propose new ones. After a series of 

discussions, the committee identified four key attributes:  

1. Process and Product Quality: assesses how efficient and effective the 

manufacturing processes are and evaluates the quality of the final products 

produced.  

 

2. Service Level: focuses on the timeliness of deliveries and the adherence to 

contractual agreements.  

 

3. Management and Innovation: looks at the supplier’s investment in strategic 

research and development, their human resource management, and their capability 

to manage customer relationships.  

 

4. Financial Position examines the supplier’s ability to generate profits and sustain 

liquidity. These attributes were chosen to ensure that the supplier evaluation process 

comprehensively reflects AB’s key requirements and priorities.  

 

In reality, the chosen attributes mirrored the views of different departments within the 

committee, as expected. For instance, the Service Level attribute was highlighted by the 

Material Planning executive, while the Industrialization representative prioritized 

Management and Innovation. The Quality Management vice-president stressed the 

importance of product and process quality, and the Purchasing director focused on the 

financial health of the suppliers (Bruno, 2012).  
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Let us now move on to the application of the AHP method in the AB case following an 

explained step-by-step approach as done previously for the banal example of Ricardo in 

the previous paragraphs. This parallelism is deliberately specified because it wants to 

highlight the fact that the procedure to be followed is always the same, regardless of the 

complexity of the case. On a theoretical level, nothing changes, the only difference is to be 

more careful in the drafting of data, which being sometimes many, risks to be a dispersive 

procedure. However, once the procedure is understood, it is the same for problems with 2 

alternatives and 2 criteria as for problems with 100 alternatives and 100 criteria (Bruno, 

2012).  

 

2.4.2. Comparative judgements 

To build a robust evaluation framework, it was necessary to connect each attribute to 

specific, measurable characteristics. Merely defining the attributes was insufficient; 

identifying quantifiable traits for each one was essential. Through multiple meetings with 

the AB committee, three characteristics were identified for each attribute. This structured 

approach is illustrated in the hierarchical scheme shown in Figure 1. 

Figure 1: Hierarchical structure of the problem – Source: G. Bruno et al. / Journal of Purchasing & Supply Management 

18 (2012) 159–172 
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As seen above, the second step regards comparative judgements, or build pairwise 

comparison martices. To determine the weights for supplier evaluation, each member of 

the working committee was asked to compare pairs of attributes and characteristics using 

a specific ratio scale.  

Ensuring correct application of the AHP methodology requires careful comparison and a 

consistency check to verify reliable outcomes (Saaty, 1980, 2001a). When a single 

decision-maker is involved, maintaining consistency is relatively straightforward through 

repeated interviews that reduce inconsistencies in pairwise comparisons. However, with 

multiple decision-makers who have varying preferences, reaching a consensus is more 

complex and demands significant effort (Bruno, 2012). 

To address this, each committee member provided their own preferences by creating pair-

wise comparison matrices for the four attributes and their characteristics. These individual 

matrices were then combined using the geometric average method (see Tables 10–14). All 

combined matrices passed the consistency test. 

Table 7: Aggregated pairwise comparison matrix of the four attributes - Source: G. Bruno et al. / Journal of Purchasing 

& Supply Management 18 (2012) 159–172 

 

Table 8: Aggregated pairwise comparison matrix of the three characteristics of PPQ - Source: G. Bruno et al. / Journal 

of Purchasing & Supply Management 18 (2012) 159–172 
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Table 9: Aggregated pairwise comparison matrix of the three characteristics of SL - Source: G. Bruno et al. / Journal of 

Purchasing & Supply Management 18 (2012) 159–172 

 

Table 10: Aggregated pairwise comparison matrix of the three characteristics of M&I – Source: G. Bruno et al. / Journal 

of Purchasing & Supply Management 18 (2012) 159–172 

 

Table 11: Aggregated pairwise comparison matrix of the three characteristics of FP - Source: G. Bruno et al. / Journal 

of Purchasing & Supply Management 18 (2012) 159–172 

 

 

2.4.3. Calculation of the attribute weights 

Once the assessments of each attribute's importance and their characteristics were gathered, 

the next task was to determine their priority vectors. Various methods exist in AHP 

literature for deriving these vectors from the pairwise comparison matrix. For this study, 

the method using the eigenvector corresponding to the maximum eigenvalue was chosen 

(Saaty, 1980). This approach involves assigning a priority (𝑤𝑖) to each attribute based on 

the components of this eigenvector, adhering to the normalization condition (Bruno, 2012). 
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This normalization condition is also applied to the characteristics of each attribute. The 

resulting priorities for each attribute and their characteristics are shown in the hierarchical 

scheme in Figure 2. 

Figure 2: Hierarchical structure of the problem with priority vectors - Source: G. Bruno et al. / Journal of Purchasing & 

Supply Management 18 (2012) 159–172 

 

 

2.4.4. Calculation of global score 

After determining the weights for each attribute and characteristic, the next step was to 

assign a global score to each supplier. This required identifying a specific indicator for each 

characteristic. Financial indicators used were common measures in standard accounting 

practices, but developing other indicators required significant effort to ensure they were 

comparable and could be aggregated into a single score. To solve this issue, they created a 

sort of resume table in which they provide the explanations that were used to evaluate the 

different performances. These synthesized indicators are shown in Table 15. 

(Bruno/Esposito/Genovese/Passaro, 2012) 
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Table 12: Supplier indicators performance - Source: G. Bruno et al. / Journal of Purchasing & Supply Management 18 

(2012) 159–172 

 

 

Even if appropriate indicators are established to measure supplier performance, they might 

not accurately reflect how the customer perceives this performance based on their own 

preferences. For instance, if one supplier has an indicator score of 0.8 and another has 0.9, 

it's evident that the second supplier performs better. However, if the customer's preferences 

dictate that any score above 0.7 is perceived equally, both suppliers would be rated the 

same by the customer. This highlights the potential gap between objective performance 

measures and subjective customer evaluations. (Bruno/Esposito/Genovese/Passaro, 2012)  

These points highlight that after identifying the set of twelve indicators, an additional step 

is required to create value scales that align with customers’ needs and perceptions for each 

indicator. The process of identifying these value scales involved three steps: 

1. Definition of labels representing the range of values for each indicator;   

To better reflect the perception of performance differences, the initial step involved 

associating ranges of numerical values with five ordered labels for each indicator: 

Outstanding (A), Above Average (B), Average (C), Below Average (D), and Poor (E). This 
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method helps to represent perceived differences between performance values more 

accurately. Often, using interval-based labels is preferable, especially when differences 

along the scale are not uniformly perceived. For instance, a 0.1 difference might be seen as 

minor below a certain threshold but significant above another. Although interval labels 

might cause discontinuities due to boundary effects, this issue can be mitigated by carefully 

choosing numerical encodings with the help of decision-makers or using intervals. 

(Bruno/Esposito/Genovese/Passaro, 2012)  

To address this, AB managers were consulted through mini-focus groups to define 

performance ranges for each indicator. The resulting performance ranges are detailed in 

Table 16. 

Table 13: Scale of interval labels - Source: G. Bruno et al. / Journal of Purchasing & Supply Management 18 (2012) 

159–172 

 

 

2. Definition of the pair-wise comparison matrices for the labels associated to each 

indicator;   

In the second step, a pair-wise comparison matrix for the five labels (A, B, C, D, and E) 

was created for each indicator. The AB committee evaluated the extent to which each 

performance level was preferred over the others for each indicator. This process resulted in 

12 matrices, each with an acceptable level of inconsistency. The highest eigenvalue and its 

corresponding eigenvector for each matrix were then identified, as shown in Table 17 

(Bruno/Esposito/Genovese/Passaro, 2012). 
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Table 14: Maximum eigenvalues and associated eigenvectors - Source: G. Bruno et al. / Journal of Purchasing & Supply 

Management 18 (2012) 159–172 

 

3. Calculation of the value scales. 

In the third step, eigenvectors from each pair-wise comparison matrix were converted into 

derived scores representing the scale values of indicators, using standard normalization 

operations. These initial steps allowed for the evaluation of the four suppliers. Each 

supplier's indicators were calculated and translated into qualitative levels, resulting in a 

performance vector. The outcomes of these steps are presented in Table 18.  

Table 15: Vectors of suppliers performances – Source: G. Bruno et al. / Journal of Purchasing & Supply Management 18 

(2012) 159–172 

 

By combining the priority vector with the supplier performance vector, a composite global 

score for each supplier was determined using a weighted sum of performances and weights. 

The final global scores for each supplier, ranked accordingly, are illustrated in Figs. 3-6.  
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Figure 3: Evaluation tree of supplier Beta - Source: G. Bruno et al. / Journal of Purchasing & Supply Management 18 

(2012) 159–172 

 

Figure 4: Evaluation tree of supplier Alpha - Source: G. Bruno et al. / Journal of Purchasing & Supply Management 18 

(2012) 159–172 
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Figure 5: Evaluation tree of supplier Delta - Source: G. Bruno et al. / Journal of Purchasing & Supply Management 18 

(2012) 159–172 

 

Figure 6: Evaluation tree of supplier Gamma - Source: G. Bruno et al. / Journal of Purchasing & Supply Management 

18 (2012) 159–172 

 

 

2.4.5. Analysis of the results obtained 

The result of this process has been a ranking of the four potential AB suppliers, from the 

one with the highest (Beta, 0.72) to the one with the lowest score (Gamma, 0.58). It is 

worth to notice that the relative score difference between the first and the last supplier in 

the ranking is quite limited, and that the first three suppliers are standing very close, 
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reporting a negligible relative difference. This suggests a first shortcoming in the adoption 

of AHP-based methodologies: slight variations in the indicator scores and/or managers’ 

judgments can modify the final ranking. This aspect was also highlighted by AB managers, 

who recognized that such results would still require expert judgments to ‘‘break the 

tie’’(Bruno/Esposito/Genovese/Passaro, 2012). 

 Nevertheless, the evaluation tree also provides relevant indications to the actions to be 

adopted to increase the global score. For example, in the case of Beta, since the priority of 

SL is higher than that of MI, the model suggests that, to improve the global score, it is more 

effective to leverage the SL attribute. In this sense the approach is a useful decision support 

tool. Furthermore, if the evaluation system is known to the potential suppliers, it allows 

identifying appropriate strategies in order to improve their own performances. For instance, 

given the priorities, it is more effective to leverage the punctuality results than the 

flexibility ones. These considerations underline that a formalized supplier evaluation 

method can play a role as a useful management tool for both customers and suppliers. In 

fact, the customer may use this approach for managing the entire supply system (for 

example, adopting specific actions to support suppliers), whereas suppliers may use the 

evaluation tree as a tool to identify their strengths and weaknesses and adopt corrective 

actions to improve their position within the supply system. 

This case study demonstrates how AHP can be an extremely valuable support even in very 

complex and structured situations, where the degree of specificity is extremely high and 

detailed. However, it is also evident that this approach is not totally exact science, because 

in this case where the work group includes people from different departments with 

therefore different focus, one can lose some consistency. In fact, especially in the final part 

of the case study, we see how this process, more than making a decision helps to make a 

sort of screening of the various suppliers, evaluating them by criteria and sub-criteria, 

providing interesting insights to be able to have a more profitable collaboration relationship 

in the future. This approach also helps not only to have a better view of the suppliers who 

are outside the company, but it helps the company to better understand what aspects 

according to their executives are most important. These can be decisive indicators to 

improve both the performance of suppliers and the company itself. 
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2.5. Examples of the use of AHP in the literature related to entrepreneurial decision-

making in start-ups or small and medium-sized enterprises (SMEs) 

This section plays a particularly valuable role within the broader structure of the thesis, as 

it seeks to provide an applied translation of the theoretical concepts outlined in the first two 

chapters. Specifically, it aims to bridge the foundational elements introduced in Chapter I, 

including definitions of startups, decision-making, and the cognitive biases that often 

interfere with rational choices, with the theoretical exposition of the Analytic Hierarchy 

Process (AHP) presented in Chapter II. 

To this end, a set of case studies was deliberately selected, focusing on the implementation 

of AHP within small businesses, where decision-making processes tend to be more 

informal, intuitive, and less structured. Each case study begins with a contextual analysis 

of the specific business environment in which the decisions were made, followed by a 

detailed account of the outcomes obtained through the application of the AHP 

methodology. 

At first glance, the AHP model may seem overly complex or best suited to large, structured 

organizations with clearly defined decision-making hierarchies. However, as the case 

studies will illustrate, AHP is not only compatible with smaller firms; it may be particularly 

well-suited to their needs. Its systematic yet adaptable framework empowers Small and 

Medium-sized Enterprises (SMEs) to make strategic, evidence-based decisions, even in the 

absence of dedicated analytical departments or sophisticated decision-support tools. The 

structured nature of AHP offers these organizations a replicable methodology that supports 

transparency, rationality, and consistency, helping to counterbalance the limitations that 

typically characterize smaller business settings. 

 

2.5.1. AHP for choosing an ERP system in a manufacturing SME 

The first case study examined illustrates how the Analytic Hierarchy Process (AHP) can 

be effectively applied within a small or medium-sized manufacturing enterprise (SME) to 

support the selection of the most appropriate Enterprise Resource Planning (ERP) system 

among various available alternatives. The choice of an ERP system represents a strategic 
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decision of considerable importance for any manufacturing firm seeking to enhance its 

organizational structure and operational efficiency. This decision-making process, 

however, is often particularly complex for SMEs, which typically operate under significant 

resource constraints, both in terms of financial capacity and access to specialized personnel 

required for successful implementation (Klos, 2014).  

Given the long-term strategic implications associated with ERP adoption, the application 

of a structured and rational decision-making methodology is not only justified but 

necessary. This case study proposes an AHP-based framework specifically tailored to the 

operational and structural characteristics of SMEs. Unlike large multinational corporations, 

which generally span numerous functional domains and manage intricate organizational 

hierarchies, SMEs are characterized by a more focused set of business processes and 

functional requirements. Consequently, the decision criteria for ERP selection in SMEs can 

be more clearly defined and prioritized (Klos, 2014). 

The strength of the AHP approach lies in its ability to break down complex decisions into 

a hierarchy of more manageable elements, facilitating the systematic comparison of 

alternatives based on both qualitative and quantitative factors. In this context, a critical 

component of the decision-making process is the accurate identification of key ERP 

functionalities and business priorities to ensure alignment with the company's strategic 

objectives and operational needs (Klos, 2014). As highlighted by Klos-Trebuna (2013), the 

effectiveness of such a framework depends heavily on the clarity and relevance of the 

selected evaluation criteria. Ultimately, the application of AHP in this scenario 

demonstrates its potential to empower SMEs with a robust, transparent, and replicable 

methodology for navigating high-impact technological decisions. 

 

2.5.2. AHP for choosing ERP system in a small Turkish company in the milk sector 

Another illustrative case study demonstrates how the Analytic Hierarchy Process (AHP) 

can be effectively applied within a small Turkish dairy company to identify the most 

effective strategies for market expansion. In this context, the company evaluated a range 

of strategic alternatives, including—but not limited to—increasing milk consumption, 
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enhancing public health awareness, strengthening brand recognition, adopting a targeted 

market positioning strategy, and improving the dissemination of marketing messages. Each 

of these strategic options was assessed through a hierarchy of sub-criteria, allowing for a 

nuanced comparison of their potential impact on the company’s growth objectives 

(Ayúenur, 2015).  

The strength of this approach lies in its ability to facilitate incremental performance 

improvements that are, at a minimum, aligned with the relative weight and long-term 

contribution of each strategic alternative. This alignment ensures that resources are 

allocated following priorities that are both data-informed and strategically coherent. AHP, 

as a structured instrument rooted in multi-attribute decision theory, provides a rigorous and 

transparent methodology for navigating complex decision-making environments (Ayúenur, 

2015). 

Within this framework, decision-makers are equipped with a systematic tool for evaluating 

diverse strategic options based on multiple, and sometimes conflicting, criteria. The 

findings from this case study underscore the method’s capacity to support rational, 

evidence-based choices in scenarios characterized by limited resources and high 

uncertainty—conditions often faced by SMEs. The successful implementation of AHP in 

this instance not only enabled the identification of the most suitable business development 

strategy but also confirmed the method’s reliability and practicality for guiding managerial 

decisions. 

Furthermore, the study introduces a novel application of AHP by exploring its potential to 

evaluate how a firm's learning orientation may influence the relationship between 

leadership behavior and organizational performance. This dimension, examined for the first 

time in this context, marks a significant contribution to the existing literature by extending 

the utility of AHP beyond traditional strategic evaluations (Ayúenur, 2015). The results 

suggest that AHP can serve as a versatile and adaptable tool, applicable across a wide range 

of strategic and organizational challenges, particularly in the SME sector. 
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2.5.3. AHP for changing Balkan’s company decision-making 

The final case study examined highlights how AHP can also be effectively implemented in 

small enterprises, even in contexts where intuition-based decision-making is deeply 

embedded in the local business culture. This demonstrates the potential of AHP to introduce 

a more structured and analytical approach, enhancing the quality and reliability of strategic 

decisions.  

In many countries of the Western Balkans where Albanian is spoken, decision-making is 

still predominantly guided by intuitive approaches. While intuition can be useful in certain 

contexts, it doesn’t possess the methodological rigor necessary to ensure optimal choices. 

To improve the assessment and prioritization of business objectives, it is really important 

to adopt structured decision-making methodologies. Among the various multi-criteria 

decision-making (MCDM) methods, the Analytic Hierarchy Process (AHP) stands out as 

a particularly effective tool that has not yet received the level of attention it deserves. This 

study, along with the others proposed, have the objective to highlight the relevance and 

applicability of AHP in business decision-making, demonstrating its potential through a 

case study. AHP operates through a structured approach, in which decision-making criteria 

are identified based on managerial and consumer perceptions, in order to ensure a 

comprehensive evaluation framework (Canco, 2021). 

The goal of this study is to demonstrate how AHP can aid in selecting the most suitable 

alternative solutions through a structured evaluation process. Optimal decision-making 

involves both a temporal dimension-ensuring decisions align with long-term strategic 

objectives-and a qualitative dimension-ensuring that well-defined criteria support 

decisions. Planning plays a fundamental role in this process by enabling decision-makers 

to establish independent objectives, define measurement standards, translate strategic 

values into actionable initiatives, and optimize resource allocation. Without a structured 

planning approach, decision-making risks becoming ineffective, leading to suboptimal or 

inconsistent outcomes (Canco, 2021). 

In many centralized business cultures, decision-making remains primarily intuitive, with 

managers relying on their experience rather than structured methodologies. While intuition 



54 

 

can be an asset when combined with expertise, it does not have the systematic evaluation 

mechanisms necessary to ensure consistency and objectivity. The limitations of intuition-

based decision-making become particularly evident when managers are faced with 

complex strategic choices that require the evaluation of multiple interdependent factors. As 

a result, there is an increasing need to shift towards analytical approaches that leverage 

statistical, econometric, and mathematical models. Modern decision-making is more and 

more recognized as a data-driven science, where structured methodologies such as AHP 

offer a clear advantage (Canco, 2021). 

AHP provides a robust and reliable decision-making framework, supported by a strong 

mathematical foundation that ensures the consistent evaluation and selection of 

alternatives. The growing academic interest in AHP is evidenced by the increasing number 

of research publications on the topic, with over 800 studies published between 2013 and 

2015 alone. The versatility of AHP is further demonstrated by its application across various 

domains, including business, government, the military, and industrial sectors. While AHP 

has proven to be valuable in numerous contexts, its adoption is particularly crucial for 

developing economies, where structured decision-making can provide solutions to 

complex economic challenges (Canco, 2021).  

One of the key strengths of AHP lies in its ability to integrate both qualitative and 

quantitative aspects into the decision-making process. By incorporating expert judgment 

and empirical data, AHP transforms subjective assessments into objective and measurable 

criteria. This methodological rigor ensures that decision-makers can systematically 

compare alternatives through pairwise comparisons, ultimately deriving priority scales 

based on expert evaluations. Saaty, the developer of the AHP methodology, emphasizes the 

importance of pairwise comparisons in establishing the relative importance of decision 

criteria. The structured nature of AHP allows for a transparent and replicable decision-

making process, minimizing biases and ensuring that strategic choices are well-founded 

(Canco, 2021). 

Given the complexity of modern business environments, AHP emerges as one of the most 

suitable methodologies for addressing multi-criteria decision-making challenges. The 
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method enables businesses to evaluate multiple strategic factors simultaneously, ensuring 

a comprehensive and comparative analysis of the criteria that influence decision-making. 

This structured approach enhances the ability of managers to identify the most viable 

alternatives and make informed decisions that align with long-term business objectives. 

The findings of this study underscore the practical benefits of adopting an analytical 

decision-making methodology based on AHP. By comparing AHP-based decision-making 

processes with traditional intuitive approaches, it becomes evident that AHP provides a 

more structured, efficient, and rational framework for strategic decision-making. The case 

study presented in this research serves as a practical demonstration of how AHP can be 

successfully implemented in business contexts, particularly in the Western Balkans region 

(Canco, 2021). 

Furthermore, the use of AHP in real-world business scenarios, such as its application in the 

decision-making processes of small and medium-sized enterprises (SMEs), highlights its 

accessibility and feasibility. Given its structured yet flexible nature, AHP can serve as a 

valuable decision-making tool for managers, allowing them to navigate complex business 

environments with greater confidence and precision. The insights provided by this study 

contribute to the existing economic literature by offering a detailed analysis of AHP’s 

advantages and practical applications (Canco, 2021). 

In conclusion, this research reaffirms the importance of AHP as a reliable and effective 

decision-making methodology. By providing a systematic approach to evaluating 

alternatives, AHP enhances the quality of decision-making and contributes to improved 

business performance. The adoption of AHP in business environments, particularly in 

developing economies, can serve as a catalyst for more structured and strategic decision-

making processes, ultimately fostering economic growth and organizational success 

(Canco, 2021). 
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2.6. Reflections on the Use of AHP in Different Organizational Contexts 

The comparative analysis of the case studies highlights how the implementation of the 

Analytic Hierarchy Process (AHP) varies significantly depending on the organizational 

context in which it is applied. In large companies, where structured and often formalized 

decision-making processes are already in place, AHP tends to be integrated as an additional 

layer of support within existing frameworks. These organizations are generally more 

accustomed to the use of analytical tools, and the presence of specialized departments 

facilitates the allocation of time and resources needed for the method’s application. 

Consequently, AHP often serves to refine and legitimize decisions that would otherwise be 

managed through complex multi-criteria processes. 

In contrast, small and medium-sized enterprises (SMEs) often operate in environments 

where decision-making is more centralized, less formalized, and frequently based on the 

experience or intuition of a limited number of individuals. In these cases, the introduction 

of AHP represents not only a methodological shift but also a cultural one, and this aspect 

will be highlighted during the case study presented in the next chapter. It encourages a 

more transparent and structured approach to evaluating alternatives, often bringing greater 

clarity and internal alignment in strategic choices. However, SMEs may initially face 

challenges in adopting such methods due to limited familiarity with decision science and a 

lack of dedicated internal expertise. 

These differences underscore the importance of adapting the implementation of AHP to the 

specific characteristics and needs of each organization. While the method itself is robust 

and universally applicable, its true value emerges when it is tailored to the decision-making 

culture of the enterprise. As pointed out by Saaty (2008), the strength of AHP lies in its 

ability to bridge intuition and rational analysis, making it a particularly powerful tool across 

diverse organizational scales and sectors. 
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Chapter ⅠⅠⅠ - Case study - Fido Saliscale 

3.1 History of the Company 

3.1.1. Origins and Market Context 

The origins of th product Fido Saliscale originated over 30 years ago in June 1993, when 

Giancarlo Bonafè founded Mario Srl and invented Mario, the first electric 3-wheel 

stairclimber. Designed to assist professionals in transporting heavy loads on stairs, Mario 

quickly became successful in Italy, establishing the company as a market leader in stair 

logistics and intralogistics. The product line expanded to over ten models, each tailored to 

specific professional uses. 

By 2015, the company had consolidated its position in the professional market. However, 

increasing demand emerged from private consumers seeking stair transport solutions for 

domestic use. Existing products were bulky, heavy, and expensive, making them unsuitable 

for private households. Market research revealed approximately six million Italians over 

60 living in buildings without elevators. This insight prompted the company to explore the 

development of a stairclimber designed specifically for domestic users. 

 

3.1.2. Development and Launch of Fido Trolley 

In 2015, the company began developing a domestic stairclimber prototype named Fido 

Trolley, due to its trolley-like appearance. Production of 500 units commenced in mid-

2016, supported by extensive marketing. Despite strong initial interest, sales were limited 

by the product’s €600 price, which many potential customers considered too high. 

Consequently, investment was reduced by mid-2018, and the product was relegated to a 

secondary position in the catalog. The founder identified a key branding issue: the term 

“Trolley” created misleading price expectations, as conventional trolleys are significantly 

cheaper. Future versions were therefore renamed Fido Saliscale to better reflect the 

product’s specialized purpose and value. 
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3.1.3. Rebirth of Fido Saliscale and Startup Formation 

In late 2020, leveraging government incentives to support innovation after the COVID-19 

pandemic, the company established Fido Saliscale as a standalone startup (before it was 

incorporated within Mario Srl), Fido Srl, focused on innovative stair transport solutions. 

Initial delays caused by the pandemic slowed progress, but the product was improved with 

enhanced power and battery capacity. 

From 2021, Fido Srl developed its operational and commercial structures, refined 

marketing strategies, and launched an e-commerce platform. Sales began in April 2022, 

primarily through online channels, supplemented by telephone sales and demonstrations. 

An omnichannel marketing approach and presence on major platforms such as Amazon 

increased product visibility. 

By the end of 2023, sales had doubled compared to the previous year, confirming the 

effectiveness of digital advertising. Early 2024 saw continued sales growth despite a price 

increase, indicating strong market acceptance. 

 

3.1.4. Production Relocation and Cost Optimization in China 

To ensure sustainable profitability, the company aimed to significantly reduce production 

costs. After assessing Eastern European manufacturing options and finding them 

unsuitable, the focus shifted to China. 

Following supplier evaluations, MEC, a reputable manufacturer (Ikea, De’ Longhi and 

Custom as main customers) based in Suzhou, was selected. Preparations during 2022 led 

to a formal collaboration agreement in early 2023, supported by legal counsel. 

Transitioning from artisanal to mass production required a comprehensive redesign to 

simplify the bill of materials and reduce assembly time. From mid-2023, the company 

worked closely with MEC and Chinese suppliers to optimize the design, culminating in 

final approval in June 2024. The redesign reduced components by nearly 50%, facilitating 

efficient mass production. 
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3.2. Decision-making process in Fido Saliscale  

This paragraph analyzes the decision-making process within Fido Srl, a small enterprise 

characterized by a centralized management structure and a strong cultural orientation 

toward artisanal values. These two elements, the dominant role of the founding 

entrepreneur and the company’s craftsmanship ethos, constitute the organizational context 

in which decisions are made, shaping both strategic and operational choices. 

Decision-making authority is concentrated almost entirely in the hands of the owner, who 

demonstrates a limited tendency to delegate. This centralized control, facilitated by the 

firm’s small size (four employees), enables a process that is both rapid and flexible, but 

potentially exposed to individual biases. 

The objective of this chapter is to assess how the introduction of structured, data-supported 

approaches can contribute to more rational and effective decision-making within such a 

setting. Drawing on the theoretical framework outlined in Chapter I, particularly 

concerning cognitive biases and bounded rationality, the chapter adopts a case-based 

approach to examine how decision processes unfold in practice. 

The analysis proceeds as follows. First, the current state of decision-making within the firm 

is described, highlighting the tools and practices presently in use. Particular attention is 

given to recurrent behavioral patterns that may reflect unconscious cognitive distortions. 

Second, the main limitations of the existing approach are identified and discussed in light 

of the relevant literature. Third, a targeted intervention is presented, based on the adoption 

of a structured decision-support model implemented in Excel. Finally, the chapter possibly 

assesses the benefits observed following implementation and outlines potential future 

improvements. 

Through this structured progression, the chapter aims to demonstrate how, even in small, 

informally managed firms, the use of analytical tools can help reduce bias, enhance 

transparency, and support more deliberate strategic choices. 
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3.2.1. Tools Currently in Use 

The decision-making process within Fido Srl is deeply embedded in the entrepreneurial 

culture shaped by its founder, who possesses over 30 years of industry experience. This 

strong reliance on personal intuition, derived from hands-on knowledge and anecdotal 

evidence, has historically constituted the cornerstone of all strategic and operational 

decisions. In both Fido Srl (domestic stairclimbers) and its sister company Mario Srl 

(professional stairclimbers), decision-making authority is centralized and non-delegated. 

There are no intermediate figures or structured advisory systems; all decisions rest 

exclusively with the founder. 

Over the years, this informal approach has proven effective, particularly due to the small 

size of the company (four employees), which enables swift and agile responses. The 

founder’s convictions, honed through decades of entrepreneurial success, have led to a 

consistent, although informal, modus operandi. Business practices have therefore relied 

heavily on instinctive judgments, with limited recourse to structured data analysis or 

formalized evaluation mechanisms. 

 

3.2.2. Problems Associated with Current Tools 

While the founder's intuitive decision-making style has often yielded positive results, this 

reliance on non-analytical judgment introduces significant risks. Strategic choices are 

frequently made without the support of quantitative evidence, increasing the likelihood of 

systematic cognitive distortions. Key biases identified include overconfidence, 

overoptimism, and the law of small numbers. 

Overconfidence leads to an overestimation of one’s own forecasting abilities, particularly 

when previous successes reinforce a belief in personal infallibility. The law of small 

numbers manifests when generalizations are made based on a limited set of past 

experiences or outcomes, without considering broader empirical evidence. Overoptimism 

refers to the inclination to anticipate favorable outcomes, even in situations where such 
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expectations lack a logical foundation. These biases interact synergistically, reinforcing 

misperceptions and weakening the objectivity of strategic assessments (Abatecola, 2021). 

Consequently, decisions are vulnerable to misjudgments, especially in areas requiring 

resource allocation, market positioning, and long-term planning. Without systematic data 

validation, intuition-based decisions may perpetuate outdated assumptions, reduce 

adaptability, and hinder innovation. 

 

3.2.3. New Tools Introduced 

To counterbalance the risks associated with intuition-dominated practices, Fido Srl started 

to introduce a structured decision-making support system based on data collection and 

analysis. The initiative, led by a newly hired graduate, aimed to foster an evidence-based 

culture using accessible and familiar tools, particularly Microsoft Excel. 

The intervention involved the creation of centralized databases, weekly updates of relevant 

indicators, and the development of dynamic dashboards. This marked a shift toward 

formalizing information flows and increasing decision transparency. All data was collected 

manually due to the absence of advanced enterprise systems, reflecting both the resource 

constraints and the pragmatic orientation of the company. 

The implementation process was not limited to technical adjustments; rather, it involved a 

gradual cultural transformation. Employees and stakeholders were encouraged to 

reconceptualize data as a strategic asset rather than an administrative formality. 

 

3.2.4. Description of the New Tools 

The new data infrastructure encompassed two main business areas: commercial and 

production. 
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In the Commercial Area, historical sales data were retrieved and organized to allow for 

accurate tracking and performance evaluation. Visual tools, such as graphs and pie charts, 

were integrated into dashboards that updated in real time. 

In the Production Area, several structured Bill of Materials (BOM) were developed, 

enabling clearer cost breakdowns and process transparency. Component-level analysis was 

made possible by itemizing all production inputs and linking them with supplier-specific 

quotations. 

The dashboards were designed for high flexibility and intuitive comprehension, allowing 

decision-makers to shift their focus depending on strategic priorities, whether assessing 

marketing effectiveness or evaluating production efficiency. These tools not only facilitated 

real-time performance monitoring but also enabled retrospective analysis for strategic 

learning. 

 

3.2.5. Benefits Obtained 

The implementation of structured data analysis revealed several insights that challenged 

existing beliefs within the company: 

a) Sales Channel Effectiveness 

A significant case involved the evaluation of advertising performance. While print media 

campaigns had historically been perceived as successful, data analysis showed that they 

generated less than 10% of total sales, despite absorbing a substantial share of the 

marketing budget, as shown in Figure 7. In contrast, digital channels such as Google Ads 

and the company website, initially undervalued, emerged as far more effective. These 

findings led to a strategic reallocation of marketing resources, grounded in empirical 

evidence rather than anecdotal impressions. 
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Figure 7: Selling per Source – Source: Fido Saliscale. 

 

 

b) Customer Acquisition Time (CAT) 

Another misconception pertained to customer behavior. It was commonly believed that 

clients required several months before completing a purchase. However, empirical data 

indicated, as shown in Figure 8, that over 85% of purchases occurred within the first month 

of initial contact. This insight challenged long-standing assumptions about customer 

decision timelines and provided a more accurate foundation for planning communication 

strategies. 

Figure 8: Customer Acquisition Time – Source: Fido Saliscale. 
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c) Product Redesign Cost Evaluation 

The most comprehensive application of the new data system occurred during the economic 

evaluation of a product redesign initiative. Initially, the founder had estimated significant 

cost reductions based on a simplified assembly process and a lower component count. 

However, a detailed spreadsheet model shown in Figure 9, populated with real supplier 

quotations, revealed that the overall material cost reduction was insufficient to meet 

expectations. Some new components were, in fact, more expensive. This analysis 

prevented strategic missteps and illustrated how structured data can counterbalance 

intuitive, yet flawed, forecasts. 

Figure 9: BoM of the stariclimber – Source: Fido Saliscale  

 

These three cases underscore how even basic data tools, when applied systematically, can 

improve strategic clarity, correct biases, and lead to more informed decisions. 
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3.3. AHP implementation in Fido Saliscale through an Excel-based file 

3.3.1. Introduction and Contextual Background 

In the context of Fido Srl, a small, founder-led enterprise, strategic decisions were often 

made based on intuition, prior experience, and anecdotal evidence. As explained in the 

example above, the entrepreneur’s strong belief in newspaper advertising as the most 

effective channel for acquiring new customers. This belief stemmed from previous 

campaigns conducted for a related company, Mario Srl, and was reinforced by a recent 

spike in sales following a newspaper advertisement. Despite its anecdotal nature, this short-

term success heavily influenced the decision-maker’s perception. 

Such reliance on intuition and isolated events exposed the need for a more structured 

decision-making tool, capable of integrating subjective preferences with objective data. 

The Analytic Hierarchy Process (AHP) was therefore introduced using Microsoft Excel to 

evaluate marketing alternatives systematically and mitigate cognitive distortions in 

managerial reasoning. The reason for choosing Microsoft Excel is that it is a well-known 

tool worldwide for office use, and can be easily understood and utilized by anyone.  

 

3.3.2. Excel File structure 

As illustrated in Figure 10, the initial phase of the tool consists of a structured input sheet 

where users are prompted to define the objective of the analysis, identify the decision-

maker, and list the criteria to be evaluated. This introductory section serves both as a guide 

and a framework, ensuring that the AHP process begins with clarity and purpose. The 

intuitive layout facilitates immediate engagement and reduces the cognitive load typically 

associated with more sophisticated decision support systems. 
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Figure 10: Initial setting – AHP Excel file implementation 

 

 

As illustrated in Figure 11, the tool provides operational guidance on how to construct and 

accurately complete the pairwise comparison matrix consistently and comprehensively. 

Clear instructions are given to support the user in applying the methodology correctly, 

minimizing the risk of errors that could compromise the reliability of the results. 

This phase also includes a direct reference to Saaty’s AHP Fundamental Scale, previously 

introduced in Chapter II. By embedding this reference directly into the working 

environment, the model bridges theoretical foundations and practical application, thereby 

reinforcing the analytical rigor of the approach while maintaining its accessibility. 
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Figure 11: Saaty Fundamental Scale – AHP Excel file implementation 

 

 

Consequently, as presented in Figure 12, the pairwise comparison matrices are presented 

in a ready-to-use format, where users are required to input their judgments regarding the 

relative importance of each criterion and alternative.  

The spreadsheet includes a modular layout that separates the pairwise comparison matrices, 

the calculation of priority vectors, and the consistency checks. 

 This implementation allowed the decision-maker not only to generate a ranked list of 

alternatives but also to assess the internal consistency of the judgments, ensuring 

methodological robustness.  

By minimizing computational complexity and manual intervention, this phase exemplifies 

the tool's aim: to make a robust, theory-based decision model operationally feasible for 

SMEs. It empowers users to obtain meaningful insights with efficiency and clarity, even in 

the absence of advanced analytical expertise. 
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Figure 12: Ready-to-use Parwise Comparison Matrix – AHP Excel implementation. 

 

 

3.3.3. Step 1: Pairwise Comparison Matrix of Alternatives (Single Layer AHP) 

The first phase of the analysis consisted of a pairwise comparison exclusively among 

alternatives (Google Ads, Web Site, Mario Srl, Facebook and Newspapers), without 

incorporating any evaluation criteria. The decision-maker was asked to compare each 

marketing source based on an overall perception of effectiveness. This single-layer model 

offered a preliminary prioritization and served as a baseline for understanding intuitive 

preferences. 

Although this step lacks the multidimensional depth of a criterion-based model, it plays a 

vital role in capturing unstructured, perception-driven judgments, offering a reference point 

for comparison with the more robust two-layer analysis introduced in Step 2. 

 

3.3.4. Step 2: Criteria-Based Prioritization and Final Ranking (Two-Layer AHP) 

To complement and enhance the single-layer comparison, a two-layer AHP model was 

developed. In this configuration, three evaluation criteria were introduced: Cost, Reach, 

and Time to Implement. These criteria were selected collaboratively by the entrepreneur 
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and a recently graduated analyst, who supported the implementation of the model. The 

criteria reflected both strategic relevance and practical considerations in the context of the 

company’s marketing activities. 

Each criterion was assigned a relative weight through a pairwise comparison matrix as 

shown in Figure 13. This matrix, as well as all subsequent evaluations of the alternatives 

against each criterion, were completed directly by the decision-maker (the entrepreneur), 

as shown in Figure 14. His subjective preferences were elicited using structured pairwise 

comparisons, which required him to express the relative importance of each element in a 

consistent and traceable manner. 

The structured process led to an important realization for the decision-maker: by 

quantifying and organizing his intuitions, he was able to recognize a degree of 

misalignment between his initial assumptions and the weights he ultimately assigned. In 

particular, he expressed surprise at how the formal structure of AHP helped surface 

priorities that had not been immediately apparent to him beforehand. 

This feedback underscores one of the central advantages of the AHP framework in the SME 

context: beyond merely generating a ranking of alternatives, it fosters introspective 

reflection, encourages transparency, and helps clarify the decision-making logic—

especially in scenarios where choices are typically guided by intuition or anecdotal 

evidence. 

Figure 13: Criteria Pairwise Comparison Matrix.  
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Figure 14: Alternatives against Criteria Pairwise Comparison Matrix. 

 

 

In order to estimate priority vectors, the eigenvector calculation has been iterated twice in 

order to enhance the approximation of the dominant eigenvalue and ensure consistency. 

The consistency ratio (CR) was calculated to assess the logical coherence of the pairwise 

comparisons. The final scores for each alternative were obtained by aggregating the 

weighted priorities across all criteria. 

This second step provides a comprehensive and multi-dimensional understanding of the 

decision problem, integrating both subjective preferences and data-informed judgments. 

 

3.3.5. Rationale for a Two-Step Approach 

Implementing both Step 1 and Step 2 proved to be a valuable component of the overall 

decision-making process. Step 1 served not only as a diagnostic tool for capturing the 

entrepreneur's intuitive mental model, shaped by past experiences and potentially biased 

reasoning, but also as a transitional mechanism that facilitated the shift toward a more 

analytical mindset. 
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By initially focusing on a single-layer comparison, free of complex criteria, the model 

allowed the decision-maker to engage with the AHP method in a familiar and accessible 

way. This gradual introduction was instrumental in fostering acceptance of a structured 

approach and mitigating resistance to methodological change. In this sense, Step 1 

performed a bridging function, helping the entrepreneur internalize the value of formal 

analysis before being asked to evaluate alternatives against a set of defined criteria in Step 

2. 

Step 2 then added a layer of rationality and strategic coherence, enabling the formal 

integration of relevant decision criteria such as Cost, Reach, and Time to Implement. The 

juxtaposition of the two steps not only revealed discrepancies between intuitive and 

structured evaluations but also enhanced the decision-maker’s self-awareness regarding the 

influence of cognitive biases. 

Ultimately, this two-step approach contributed to a more transparent, justifiable, and 

evidence-based allocation of marketing resources—aligning operational decisions with 

both empirical data and clearly articulated strategic priorities.. 

 

3.3.6. Results and Strategic Implications 

The two-layer AHP analysis produced results that differed significantly from the decision-

maker’s original expectations. As illustrated in Figure 15, Google Ads and Web Site 

emerged as the most effective marketing channels, based on the weighted evaluation across 

the three selected criteria (Cost, Reach, and Time to Implement). These two alternatives 

consistently scored highest when analyzed through the structured lens of the AHP 

framework. 

In contrast, Newspapers, which the entrepreneur had initially considered the most strategic 

and impactful medium, were ranked last in the final hierarchy. This outcome was 

particularly striking given the decision-maker’s strong prior belief in the channel’s 

effectiveness, which had been shaped by anecdotal success and recent short-term results. 
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Mario Srl and Facebook Ads occupied intermediate positions in the ranking, but still 

underperformed relative to the top two alternatives. 

The divergence between initial assumptions and the model’s output led to a strategic 

realignment of the company’s marketing investments. Resources previously allocated to 

underperforming channels, particularly Facebook Ads and collaborations with Mario Srl, 

were re-evaluated and ultimately suspended. Most notably, substantial budget cuts were 

applied to newspaper advertising, which had historically absorbed a large share of the 

company’s promotional spending. 

Instead, the entrepreneur chose to reinvest in high-performing channels, directing financial 

and operational efforts toward the optimization of the company website and the 

intensification of Google Ads campaigns. This decision marked a turning point in the 

company’s marketing strategy, signaling a shift from a predominantly intuition-driven 

approach to one grounded in empirical evidence and structured prioritization. 

Beyond its direct operational impact, the application of the two-layer AHP served to 

validate the role of structured decision-support tools in guiding resource allocation within 

SMEs. It demonstrated that, when clearly defined criteria and consistent evaluation 

methods are applied, decision-makers are better equipped to recognize misalignments 

between perceived and actual performance—ultimately leading to more effective and 

justifiable strategic choices. 

Figure 15: Results – Overall Preceferences.  
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3.3.7. Mitigating Cognitive Biases through AHP implementation in Fido Saliscale. 

The implementation of the Analytic Hierarchy Process (AHP) proved instrumental in 

mitigating the impact of several cognitive biases that had previously influenced the 

entrepreneur’s decision-making. By introducing a structured, transparent, and repeatable 

evaluation method, the AHP framework promoted a shift from intuitive judgment to 

evidence-based reasoning. Specifically, three key biases were addressed: 

 

Overconfidence Bias: The AHP model required the decision-maker to express preferences 

through explicit pairwise comparisons and provided consistency ratios as a built-in 

feedback mechanism. This process compelled the entrepreneur to reflect critically on his 

assumptions and revise overly confident judgments. The entrepreneur’s reaction—marked 

by surprise at the final rankings—clearly illustrates the bias-reducing effect of the tool. The 

act of formalizing subjective preferences exposed internal inconsistencies and prompted a 

more cautious, deliberate approach to evaluation. 

 

Law of Small Numbers: Prior to the AHP analysis, the entrepreneur placed disproportionate 

weight on a recent spike in sales following a newspaper advertisement, interpreting this 

isolated event as indicative of broader trends. The AHP methodology, by contrast, 

encouraged a comprehensive assessment based on multiple alternatives and criteria. This 

systematic approach diluted the influence of anecdotal evidence and promoted a more 

robust, long-term perspective on performance. 

 

Juxtaposition Bias: The entrepreneur’s belief in the effectiveness of certain channels, 

particularly newspapers and referrals from Mario Srl, was largely based on historical 

successes observed in a different organizational context. The AHP tool challenged this bias 

by situating the analysis within the current strategic and operational environment. 

Alternatives were evaluated not on past outcomes, but on their present alignment with the 
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company's specific goals and constraints. This shift enabled a more objective and context-

sensitive reassessment of each option's value. 

 

Taken together, these bias-mitigation effects significantly enhanced the rationality and 

reliability of the decision-making process. By fostering reflective thinking and anchoring 

choices in structured analysis, the AHP model contributed to more transparent, justifiable, 

and strategically coherent decisions. These outcomes are fully consistent with the broader 

objectives of the thesis: to demonstrate how even small enterprises, often guided by 

informal and intuitive logic, can benefit from adopting formalized tools that counteract 

cognitive distortions and improve decision quality. 
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Conclusions 

Ultimately, this thesis demonstrates that improving the quality of decision-making within 

small organizations does not necessarily require complex infrastructures, sophisticated 

algorithms, or extensive data analytics capabilities. On the contrary, it provides concrete 

evidence that even minimal and accessible tools, when grounded in sound methodological 

principles, can lead to meaningful improvements in decision outcomes. 

The most compelling aspect of this work lies in the real-life application of a simple AHP-

based Excel tool, specifically designed to be intuitive, adaptable, and independent of any 

technical expertise. During implementation, it became clear that small businesses, despite 

often lacking formal structures for data analysis, can significantly benefit from the 

introduction of lightweight decision-support mechanisms. In this case, the decision-maker, 

initially used to relying purely on instinct and informal criteria, was able to visualize and 

rationalize alternatives more clearly through pairwise comparisons. The result was not only 

a more defensible and transparent decision but also a surprising shift in perspective for the 

decision-maker, who expressed genuine astonishment at how such a simple tool could lead 

to such clarity and confidence. 

This outcome reinforces the central premise of the thesis: in startups and SMEs, where 

decisions are frequently taken under pressure and with limited information, introducing 

even the most basic structured methodology can help prevent costly mistakes. The stakes 

in these environments are often high, and an ill-judged decision, whether in investment, 

hiring, or product development, can have consequences that reverberate through the entire 

organization. In this context, rationalization is not an academic luxury but a critical 

necessity. The AHP method, by breaking down complex decisions into manageable, 

comparable elements, empowers small teams to make smarter choices without sacrificing 

agility. 

The Excel tool developed as part of this thesis is deliberately simple, with no programming 

or advanced statistical knowledge required. Its clarity, transparency, and ease of adaptation 

make it highly replicable in other small business contexts, regardless of industry.  
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On a broader scale, this thesis contributes to the growing body of literature that calls for 

democratizing access to decision-support tools (Schmoldt, 2001). While much of the 

academic and technological discourse focuses on large enterprises and data-driven 

environments, this research brings attention back to the reality of smaller businesses, which 

represent the majority of the economic fabric in many countries, especially in Italy. By 

offering a practical, low-barrier entry point to more rational decision-making, the thesis 

aligns with the goals of inclusive innovation and sustainable business development. 

Finally, on a personal level, the research journey behind this thesis has been an opportunity 

to cultivate a mindset centered on analytical reasoning, methodological discipline, and the 

ability to translate abstract theoretical frameworks into practical, usable tools. These skills 

will not only support future academic or professional endeavors but also serve as a 

foundation for continued exploration into the intersection of simplicity and effectiveness 

in organizational contexts. 

In conclusion, this work is a confirmation of the idea that even the most modest 

methodological interventions can spark meaningful change, especially in environments 

where every decision counts. It invites small businesses to rethink how they approach 

strategic choices and encourages researchers to continue exploring practical, scalable, and 

human-centered ways to enhance decision quality in organizations of all sizes. 
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