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0. Abstract 
The following research, through the analysis of the operating results of six multinational 

enterprises, seeks to answer the following research question: “have firms learned, from previous 

black swan events, how to face future recessionary shocks?”. The research investigates at studying 

whether previous black swan events have somehow helped companies to develop a sort of 

experience in facing this kind of recessionary shock. Moreover,  the firms that were not impacted 

negatively by the COVID-19 pandemic will be better analysed in detail, in order to understand what 

are the factors that determine the resilience and/or the robustness of a firm’s value chain. 
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1. Introduction 
After the fall of the Berlin Wall and the end of the Cold War, countries around the world started 

having mutual commercial relationships without any limitations. These were the first steps towards 

today’s the globalised world. Throughout the years, free economical relationships among countries 

on a global level, have permitted various firms to shape their own optimised network of clients and 

suppliers. This, in turn, allowed these companies to reach levels of economic efficiency that would 

be unimaginable without a globalised society. Globalisation, therefore, has enabled multinational 

enterprises (MNEs) to have an increasingly efficient value chain that enables them to run their 

activities in the most cost-efficient way (e.g. by maximising their output-input ratio, as suggested by 

Drucker, 1973). 

Unfortunately, during the last few years, some unpredictable institutional and economic events, 

which are also called black swan events, occurred (e.g. the financial crisis in 2008, the war in 

Crimea in 2014, Brexit in 2016, and the most recent trade war between China and the U.S.). These 

events brought uncertainty, high levels of currencies’ volatility, and economical ambiguity. In 

addition, the COVID-19 pandemic, aside from the dramatic effects on the physical and 

psychological well-being of people, caused a severe shock both on the supply and demand side of 

good and services. For the first time in the era of globalisation, this crisis was also happening on a 

global level. The COVID-19 pandemic, therefore, wreaked havoc on the global business 

environment: in spite of being highly efficient, the companies’ value chains revealed themselves not 

to be resistant at all to this kind of negative shock. As a consequence, also the more passionate 

supporters of globalisation started doubting its resistance.  

Nonetheless, despite the negative consequences that an unexpected recessionary event like the 

pandemic can bring with it, the only positive aspect that can come out of a crisis is learning. As a 

matter of fact, in the past, many unpredictable events (black swan events) caused economic 

recessions in various regions of the world. These were, for example, financial crises (in Asia in 

1997, in the Western world in 2008) and environmental disasters (e.g. the Japanese earthquake in 

2011). Firms, therefore, should ideally develop a sort of experience from previous unexpected 

events that have brought any kind of disruption of their supply chains or, in general, of value chains 

of many MNEs. When talking about learning from crises, a good example is Toyota. After the 
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earthquake in Japan in 2011, the car manufacturer developed RESCUE (Reinforce Supply Chain 

Under Emergency), a database of the company’s suppliers’ information that identified 

vulnerabilities and past information of over 650,000 supplier sites (Forbes, 2016). The first question 

that comes to mind is: was this strategy effective? 

The principal aim of this study is to investigate the approach that different MNEs adopted to face 

previous crises, thus seeking to find out whether throughout the years these approaches have 

changed thanks to the companies’ previous experiences in dealing with black swan events. The 

annual reports of six multinational enterprises will be used as a basis for the analysis. Through the 

study of the compositions of their revenues, but also of other operating indexes of the firms (i.e. 

operating expenses and operating margin), it will be possible to see whether, before the pandemic, 

some different strategies were already adopted in order to mitigate the negative impact caused by an 

unpredictable recessionary event. By determining this, it will be easier to understand whether some 

strategies are more likely to resist a global market characterised by higher volatility of currencies 

and unpredictable negative variations.  

This thesis has been divided into five parts. The first part is the literature review, where the pre-

existing literature about these topics is described. In the second part, the theoretical framework, the 

theoretical gap that the study aims to fill is described, and the research question is formulated. The 

third part is the methodology. It contains the description of the methodologies adopted in order to 

develop an empirical analysis. The last two parts are the discussion of the findings and the 

conclusion, which answers the research question. 
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2. Literature Review 
Globalisation has been perceived, until today, as a consolidated phenomenon. Thanks to this 

phenomenon, different economies in the world started operating beyond their borders and, to 

different degrees, started connecting with each other. Companies do not restrict themselves to 

operating in one country and, therefore, can develop a wider range of business activities around the 

world, on a global level.  

The concept of value chain was first introduced by Porter in his work “Competitive-Advantage” 

(1985). According to him, the value chain of a firm is the process by which that company adds 

value to a good, including production, marketing, and the provision of after-sales services. Rather 

than looking at parts or types of accounting costs, Porter's value chain focuses on the systems and 

how inputs are transformed into products that consumers buy. He also divided this process into two 

types of activities: primary activities,  directly related to the creation, sale, maintenance, and support 

of a product or service, and support activities, whom aim is to support the primary functions above. 

Firms, therefore, started operating abroad in order to seek and obtain new economic advantages to 

provide for their value chains. According to Dunning and Lundan (2008), companies are principally 

seeking four factors. The first one is market-advantage, which is obtained by gaining access to new 

markets, or following key customers. The second one is the efficiency-advantage, which means that 

firms move outside their domestic country in order to reduce sourcing and production costs, but also 

to avoid trade barriers. The last two advantages that firms are seeking to gain abroad are the 

natural-advantage, which is the access to raw materials, and the strategic-advantage, described in 

other words as the access to advanced resources. Wernerfelt (1984) stated that a resource can lead to 

high returns over a longer time period if it is not substitutable and if the firm has control over its 

production, in a non-monopolistic market. This was the anticipation of Barney's VRIN model, 

theorised in 1991. According to Barney, a product can give a sustained competitive advantage if it is 

valuable, rare, imperfectly imitable and non-substitutable. Despite this, firms are not only joining 

the global value chain (GVC) to have access to better resources or new markets, but also to be an 

integral part of the global economy and exploit the knowledge exchange in order to adopt new 

practices that are not sufficiently internalised. 
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Following this guideline, firms have been able to outline their activities in all the phases of the 

production and distribution of the product (or service), allocating them outside their domestic 

borders, where they are developed in the most efficient way. As a result, multinational enterprises 

(MNEs) have been seeking economic advantage only through the complexity and distinctiveness of 

their global value chain for many decades. Along these value chains, also the suppliers chose to 

allocate themselves at the most cost-efficient point, trying to maximise their output-input ratio. 

Multinational enterprises have been able to reap the benefits of fragmentation and coordination of 

their GVC by concentrating on their core competencies, saving money, and achieving greater 

returns on their assets and investments (Golgeci, Yildiz, Andersson - 2021).  

2.1. The COVID-19 Pandemic was a Black Swan Event 

However, the COVID-19 pandemic caused the breakdown of all the MNEs’ networks for the first 

time in the history of globalisation and revealed the vulnerability of firms’ value creation strategies. 

This breakdown has brought into question (what is) the real efficiency of these strategies?. As a 

result, the notion of resilience has recently been widely used among scholars and has also entered 

into the policy discourse.  

The following question arose: why did the fragility of firms’ global value chain come to the surface 

just after the pandemic? Was it not possible to predict the probability of such an extreme event To 

answer these questions, it is necessary to define what Nassim Nicholas Taleb theorised in 2007: the 

so-called Black Swan event. 

In order to explain this kind of event, Taleb came up with the example of the black swan. Before the 

discovery of Australia, people in the known world were convinced that all swans were white. This 

certainty changed only after the sight of the first black swan, which happened with the discovery of 

Australia. According to the author, this means that one single observation can invalidate a general 

statement derived from millennia of confirmatory sightings (Taleb, 2007). He then theorised the 

Black Swan event by giving it three relevant attributes. First, it has to be an outlier, which means 

that this observation has to differ significantly from the others. Second, it has to carry an extreme 

impact. In the case of the COVID-19 Pandemic, no one would ever imagine that the whole global 

market had to halt for weeks, even in the first phase of the pandemic. Hence, the “extreme impact”. 
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Third, a black-swan event has to become explainable and predictable only after its occurrence. This 

is, for example, what happened in 2008 when all the economists realised that the financial market, 

especially in the United States, was not healthy nor stable only after the beginning of the crisis.  

The corona pandemic had a massive impact, but it was not the first black swan event that occurred. 

In the last two decades, in fact, we witnessed many unpredictable, recessionary events, such as the 

financial crisis in 2008, the Fukushima’s nuclear plant disaster due to the previous earthquake. This 

is the reason why it would have been advisable for firms that operate on a global level to develop 

new attributes of their business models that take into consideration the eventuality of a Black Swan 

event. Some attributes had been already theorised by other authors, like the resilience of the global 

value chain. Others are not well known yet, as the robustness of the value chain.  

2.2. Definition of Ecosystem's Resilience 

When talking about resilience, the first author to quote is Hanley. In fact, in his work “Resilience in 

Social Economic Systems” (1998), he addressed the problem of giving a precise definition and a 

contextualisation to this attribute. According to Hanley, the ecological definition of resilience as 

“the preservation of ecosystem functioning in the presence of exogenous change” (Holling, 1973) 

was not accurate since it did not explain what is wanted to be preserved in an economic system. In 

fact, it is fundamental to understand that resilience is more than mere recovery from disruption. It 

requires the adoption of a long-term view and the maintenance of a survival mindset. Moreover, 

firms’ success and survival are driven by another important factor: competition. One of the main 

outcomes of greater competition is the development of efficiency as a business strategy.  

One of the first authors who tried to theorise the concept of resilience in economics is Ron Martin. 

In his work, published in 2012, he stated that a resilient economy is assumed to be “self-

equilibrating”. This means that any shock that disrupts the economy from its equilibrium state 

activates compensating adjustments that bring it back to that equilibrium (Martin, 2012). (s. 

Appendix, Figure 2.1) 

He also conceptualised resilience in terms of four dimensions: resistance, recovery, re-orientation, 

and renewal. Resistance is the degree of sensitivity of the reaction of a regional economy to a 
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recessionary shock. Recovery is the speed and degree of recovery of a regional economy from a 

recessionary shock. Re-orientation is the extent of adaptation of a regional economy in response to 

recessionary shock. The last dimension is the Renewal dimension, or the extent to which a regional 

economy renews its growth path. The following question can be asked: will the company go along 

in the same pre-recession path or will it make a new shift to a new growth trend? According to 

Martin (2012), another important factor that defines the resilience ability is the growth performance 

prior to the shock. This is important because an MNE that has a strong growth dynamic is likely to 

be more resistant to a recessionary shock. Despite constituting an accurate theoretical analysis, 

Martin’s study only tries to give a definition and a contextualisation of the attribute. Unfortunately, 

the elements that can improve the resiliency of an ecosystem or a firm were not specified in this 

work. 

2.3. Definition of Ecosystem's Robustness 

From Martin’s work on the resiliency of the value chain, one step further has been taken by the 

authors C. Durach, A. Wieland, and J. Machuca. In their work Antecedents and Dimensions 

of Supply Chain Robustness (2014), they conceptualised supply chain robustness as a dimension of 

supply chain resilience. Moreover, they tried to provide theoretical groundwork for this emerging 

theory through the identification of the dimensions that can define robustness as an attribute of the 

value chain. The most important dimensions identified are resistance, as the ability of a value chain 

to withstand change and avoidance, referred to as the ability of a value chain not to be affected by 

change (Durach, Wieland, Machuca, 2014). These two dimensions provided the basis for the 

definition of a robust value chain, which is thus defined by the authors as “the ability to resist or 

avoid change”. 

Both the works of Martin and Durach provide clear definitions of value chain resiliency and 

robustness, serving as a base for future researchers exploring these dimensions of the value chain 

and apply the theory to concrete cases. 
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3. Theoretical Framework 
In the literature review, studies on different dimensions of the global value chain of an MNE were 

presented. These works offer a good starting point for future research. In recent studies, new 

dimensions of the value chain emerged: robustness and resilience. These dimensions can be good 

alternatives to efficiency-seeking management of the GVC. Nonetheless, although these studies are 

recent, the reaction of companies to the negative shocks caused by the black swan events were not 

analysed in depth. This means that, even though robust and resilient value chains have been defined 

and contextualised, there is no academic proof of their real effectiveness in case of an unpredictable 

recessionary event. This research set out to define how robust and resilient GVCs react in such a 

scenario. By analysing the responses to unpredictable shocks with a negative impact on the 

economy, this study aims to answer the following research questions: 

Did Firms Learn from Experience how to Reduce the Negative Impact of a Black Swan 

Event? Which Operating Factors can Mitigate the Negative Impact of a Black Swan Event? 

The operating results presented in the annual reports of six multinational enterprises (MNEs) were 

used as a basis for the creation of the datasets. The aim was to analyse whether these six firms had 

already developed strategies in case of unpredictable events even before the outbreak of the 

COVID-19 pandemic. The aim of these strategies is to increase at least one of the two dimensions 

described above (resilience and robustness). Once determined whether they did or not, it is going to 

be found out if a higher degree of resilience and/or robustness in a firm’s value chain could help to 

mitigate the negative impact caused by a black swan event on the operating results. Thus, a 

correlation between a higher degree of robustness and/or resilience and the reduction in/of the 

negative impact caused by a black swan event (or a quicker recovery from it) should be found.  

If a correlation exists, the empirical analysis of the datasets should reveal what are the operating 

elements that favour the resilience or robustness of a value chain, without depriving the enterprise 

from its competitiveness in the global market. 
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Figure 3.1 describes clearly the framework. It shows that black swan events affect negatively the 

operating margins of multinational enterprises, but the strategies developed thanks to the experience 

of previous black swan events, together with other operating elements (such as services) have the 

ability to improve the resilience and the robustness of the value chain. These two dimensions of a 

company’s value chain should have the effect to mitigate the negative impact caused by a black 

swan event. On the one hand, robustness is meant as a proactive strategy, which is a strategy active 

before the impact of an unpredictable recessionary event. Its aim is to reduce that negative variation 

in the operating margin. On the other hand, resilience is meant as a reactive strategy, which is a 

strategy that activates after the occurrence of a black swan event. The aim of this strategy is to 

reduce the recovery after the negative shock on the operating margin. 
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4. Methodology 
4.1. Description of the Methodology 

This research will be performed with a quantitative approach in order to gain deeper insight into 

what are the consequences of a recessionary black-swan event. In particular, the operating incomes 

and expenses of several multinational enterprises (MNEs) were analysed in order to obtain this 

information. All the MNEs selected for the sample operate at least in three different regions of the 

world. The operating income and expenses are considered to be good indicators to measure how an 

unpredictable, recessionary event can have an impact on a company in the short run. Moreover, it is 

important to analyse firms that have relationships with several countries in different regions and 

different cultures. This heterogeneity is relevant since the quality of the supply chain and the 

distribution channels will play an important role in the analysis. These elements are important in 

order to discuss whether the firms developed different management strategies for their global value 

chain after negative shocks in the revenues caused by black swan events. 

The presented data covers a time span that ranges from the fiscal year 2006 to the fiscal year 2021. 

Over this time frame, there have been many unpredictable events that had negative, shock-like 

consequences for the economy. Some of these events had a global impact, such as the 2008 

financial crisis, and the COVID-19 pandemic. Some of the analysed black-swan events were 

circumscribed to a particular region, e.g. the 2011 earthquake in Japan with the consequent disaster 

of the Fukushima nuclear plant, while others were circumscribed just to one firm, such as 

Volkswagen’s “Dieselgate” scandal. By describing these events and the consequences that these had 

on the revenues of the selected firms, it will be possible to analyse whether these firms have shown 

some sort of “experience” when dealing with crises in the last two decades. Therefore, it will 

possible to determine if the negative variations became smaller or if any other strategy was been 

adopted. 

Six multinational enterprises have been selected for this study: Samsung, Toyota, Apple, 

Volkswagen Group, Starbucks, and Inditex. 

Samsung and Apple as well as the Volkswagen Group and Toyota, not only are respectively 

competitors in their respective sectors, but they also share many intermediary products for their 
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production process. The most important among these components are without any doubt the 

semiconductors, but only Samsung produces them. Starbucks and Inditex, on the other hand, 

operate in sectors where innovation is not the only engine for competitiveness. In addition, in their 

sectors, it is not necessary to invest large amounts of capital in research and development. 

Therefore, every company has distinguishing characteristics and will have to adopt strategies, 

linked to its region, the sector in which it operates, and the black-swan events that had a negative 

impact on its revenues.  

The relevant data was collected by using the annual reports of every firm, for all the years taken 

into analysis. All the amounts presented in the tables, charts, and regressions are expressed in € 

million. By doing this, it will be possible to compare the values and also the volatilities of different 

currencies, in relation to Euros (i.e. USD, Yen, Won). All the currencies and volatilities have been 

expressed with their annual average (of the year analysed), and are taken from the site 

exchangerates.org.  

Revenues, operating expenses (net of any other operative income different from the revenues), and 

operating margins have been consulted to collect the desired data. All the data was published in the 

companies’ annual reports. In particular, all the revenues are divided per division or per product. 

Thus, the sum of all those segments should correspond to the total of the revenues. This is relevant 

because it will help to determine which segments cause negative shocks (or which resist) in case of 

a recessionary black-swan event. In the same way, the overall percentage variation of the total 

revenues of each firm should correspond to the sum of the percentage variations in revenues of 

every segment that is present in the analysed firm. All the revenues expressed, for every company, 

are net of any inter-segment operation. Therefore, only the operations external to the firm will be 

discussed for the analysis. 

4.2. Description of the Regressions 

The last empirical analysis will be performed through regression analysis. All the variables 

presented in the models are expressed in “€ million”. The statistics program that was adopted is 

“STATA”.  
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For each firm, the dependent variable is “Operating Profit/Loss”, which indicates the operating 

margins recorded each year by the company. The independent variables are all the divisions or 

products that, summed up, account for a firm’s total revenues. Every inter-segment operation within 

the firm was eliminated. The years taken into account for the analysis comprehend the time frame 

between the fiscal year 2006 and the fiscal year 2021. 

Each regression model includes the variables , , and .  is called the intercept. It represents 

the value of the independent variable whether all the other coefficients would be equal to 0 (value 

of Y when X = 0).  includes all the model’s unobserved factors. These factors are all the 

independent variables that were not included in the model. The coefficient  represents all the time-

invariant elements observed in the regression. These time-invariant elements could be, for example, 

the seasonality of the revenues: in some months customers would tend to buy more (e.g. December, 

Christmas holidays) and periods of the year where the revenues are lower than usual (e.g. July, 

August, summer holidays). Another factor that is important to remove for the validity of the 

research, are the differences between regions in buying one product rather than another. In other 

words, there will always be a geographical preference in choosing a certain product or a service 

rather than the another one (e.g Apple sells more in the U.S., and Samsung does the same in Korea). 

If this trend proves itself to be time-invariant, it would be eliminated by regressing the model in 

First-Difference. 

4.2.1. Apple’s Regression Models 

Apple is an American MNE that operates in the technology sector. The company is specialised in 

consumer electronics and online services. The independent variables presented in Apple’s model are 

the products that the company offers: 

 

The independent variable (IV) wearable and accessories ( ) includes the products that are not 

defined in the other variables (i.e. AirPods, cases for iPhone or iPad). The IV services includes all 

the services offered by Apple. The most important are, for example, AppStore, AppleCare, 

AppleMusic, AppleTV, and ApplePay. 

β0 αi ut β0

ut

αi

operat ingmarginit = β0 + β1iPhoneit + β2macit + β3iPodit + β4accessor iesit + β5ser vicesit + αi + ut

β4
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The first regression that was run is a Pooled OLS: 

As the Figure 4.1. shows, not all the independent variables are statistically significant. In fact, the 

variables mac, wearables, and services are not. However, it was possible to run an F-test of jointly 

significance: 
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Figure 4.1. - Apple’s Pooled OLS Regression

Figure 4.2. - Apple’s Jointly Significance Test



This means that, even though some variables are not statistically significant if taken singularly, the 

hypothesis H0: “no joint significance” is rejected (Figure 4.2). This can be explained by the 

presence of unobserved, unit-specific, and time-invariant components ( ), which can create some 

biases in the regression because they are correlated to the explicative variables. To eliminate this 

factor, a First Difference regression should be run since by doing this, the time-invariant variable  

is eliminated 

Note of the Author:  

Before continuing the description of the regression models, it is important to notice that the 

F-test of jointly significance between independent variables is automatically tested by 

STATA in each regression run. It is possible to see the results of this test under the voice 

“number of obs” [F(6, 9) is 162.53 in both models, in the same way, Prob > F = 0.0000 in 

both models]. However, the test will be represented interlay for a better understanding. 

 

αi

αi
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Figure 4.3. - Apple’s First Difference Regression



After running the First Difference regression (Figure 4.3), as a matter of fact, the coefficients are 

now different. In particular, it can be observed that the standard errors have decreased in every 

variable (except for iPad and iPod variables). However, many variables are still not statistically 

significant. This can be explained by the lack of observations. A test of joint significance was then 

run: 

By running this test (Figure 4.4), it can be seen that the variables are jointly significant since it was 

not possible to reject H0: “no jointly significance”. The coefficients, therefore, are valid. 

To verify this statement, the author decided to run a test for heteroskedasticity. Another test, the 

Breusch-Godfrey test, was used to find evidence of first-order autocorrelation. The first test to be 

run is the test for heteroskedasticity, also known as the Breusch-Pagan test (Figure 4.5). The 

presence of heteroskedasticity means that the variance of the residuals is not equal over the range of 

the sample, which might result in invalid results. 
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Figure 4.4 - Apple’s F. D. Jointly Significance Test



  




After the regression of the squared residuals, the Breusch-Pagan test was then carried out to 

determine whether there was any evidence of heteroskedasticity (Figure 4.6). 
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Figure 4.5 - Apple’s Heteroskedasticity Test

Figure 4.6. - Testing the Hypothesis of non Heteroskedasticity



Since it was impossible to reject H0: “presence of homoskedasticity”, the results may be considered 

valid.  

The last test to be run was the Breusch-Godfrey test, which looks for any evidence of first-order 

autocorrelation. This test indicates whether the error term  is correlated with . Under the 

assumption of strict exogeneity, the test is carried out by running the regression of the following 

model:  

 

As shown in Figure 4.7, the p-value of the variable L1.uhat is 0.122. Hypotheses H0: “no first-order 

autocorrelation” is accepted (the coefficient of L1.uhat is equal to 0). The absence of first-order 

autocorrelation is also confirmed by the p-value of the F-test (0.1218). This means that a model 

with or without the lagged residuals (L1.uhat) has the same residual variance, thus that variable is 

not useful for the model. 

ut ut−1

ut = α0 + α1ut−1 + ϵt
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Figure 4.7. - Apple’s First-Order Autocorrelation Test



4.2.2. Samsung’s Regression Models 

Samsung Electronics is a South-Korean multinational electronic corporation. It is the most relevant 

company of the Samsung Chaebol (Samsung Group). The company owns production plants and 

distribution channels in 74 countries around the world (Samsung Annual Report 2020). With its 

intermediary products (e.g. semiconductors, displays, and image sensors), Samsung Electronics also 

supplies its direct competitors, such as Apple. The following model includes all the divisions that 

are present in Samsung Electronics’ total revenues: 

 

The Consumer Electronics division (CE) includes televisions, refrigerators, and air conditioning 

units. In the IT and Mobile division (IM), products such as mobile phones, computers and 

communication services are included. The Device Solution division (DS) (the name of the division 

was LCD until 2013) contains intermediary products such as LCD and OLED screens, memory 

cards and LED bulbs. In the Semiconductor division, they include operations regarding the business 

of semiconductors. The last division is Harman (acquired in 2016). Harman is the market leader in 

connected car solutions, and it is specialised in the Internet of the Things and Machine Learning 

softwares related to the car market. 

Firstly, the Pooled OLS regression was run: 

op . prof itit = β0 + β1CEit + β2IMit + β3DSit + β4semiconductorsit + β5har manit + αi + ut
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Differently from Apple (described in Figure 4.1), in this regression we can observe that two 

divisions, Consumer Electronics (CE) and Harman, have a negative coefficient (Figure 4.8). This 

means that an increase of one unit in Consumer Electronics decreases the Operating Profit (the 

dependent variable) by -0.44 units, ceteris paribus. In the case of Harman, an increase of one unit 

decreases the operating profit by -3.45 units, all else equal. On the one hand, this can be expected 

since Harman is a branch that operates in an emerging industry (AI and Internet of Things 

connected to the automotive) that needs a lot of research and investments but, on the other hand, CE 

is one of Samsung’s biggest divisions (it includes televisions and electrical appliances). Therefore, 

the negative coefficient was an interesting result. The following regression and test can help find 

viable reasons for the CE’s negative coefficient. Nonetheless, these causes can also be exogenous. 

In fact, the Consumer Electronics division lost part of its sales share between 2013 and 2018. 

Moreover, the recession in the TV market also began in 2012. 
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Figure 4.8. - Samsung’s Pooled OLS Regression



 

Even though some variables, as stand-alone factors, are not statistically significant (i.e Consumer 

Electronics), the F-test shows that they are jointly significant (hypothesis H0 rejected) as shown in 

Figure 4.9. 

Similarly to Apple’s model, by running a First Difference regression, it was possible to remove 

time-invariant, unit-specific factors ( ): 

 

αi
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Figure 4.9. - Samsung’s Jointly Significance Test

Figure 4.10. - Samsung’s First Difference Regression



The changes are less accentuated than those observed in Apple’s case but the model is more precise. 

In fact, as Figure 4.10 illustrates, the standard errors and p-value are lower. Moreover, the 

coefficients of variables IM and Semiconductors increased (Samsung’s division, Semiconductors, 

has the biggest share in positively determining the Operating Profit of the firm) and the DS 

coefficient was more than halved. The CE division is still negative. 

To test the validity of the independent variables, the Breusch-Pagan test and the Breusch-Godfrey 

test were run: 

 

As described in Figure 4.11, the hypothesis H0: “presence of homoskedasticity” is accepted            

(p-value = 0.4533), hence the results may be considered valid. 

As illustrated in Figure 4.12, the second test (Breusch-Godfrey) seeks to find evidence of first-order 

autocorrelation, under the assumption of strict exogeneity. 
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Figure 4.11. - Samsung’s Heteroskedasticity Test



 

The p-value of the independent variable L1.uhat is 0.775, thus hypothesis H0: “no presence of first-

order autocorrelation” was accepted. 

4.2.3. Toyota’s and the Volkswagen Group’s Regression Models 

The following multinational enterprises analysed are also the two biggest car manufacturers in the 

world (in terms of production volume), according to OICA (the international organisation of motor 

vehicle manufacturers). 

Toyota Motor Corporation (commonly known as Toyota) is headquartered in Japan. The company 

produces passenger vehicles and offers related services. Under Toyota, we can find many car brands 

such as Lexus, Ranz, and Subaru. The following model describes the company’s divisions that 

compose its operating margin. 

 

The first independent variable represents the revenues of passenger vehicles, while the second IV 

describes the revenues from the services that Toyota offers. These services are financing and leasing 

services and warranty on cars. The division Others includes two sectors, where Toyota operates, 

which are different from the company’s main business. They are housing and telecommunications. 

ToyotaOpProf itit = β0 + β1automot iveit + β2 f inancialser vicesit + β3otherit + αi + ut
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Figure 4.12 - Samsung’s First-Order Autocorrelation Test



The Volkswagen Group is headquartered in Wolfsburg, Germany. The company designs, 

manufactures and distributes passenger and commercial vehicles as a principal business. The 

Volkswagen Group is also the biggest car manufacturer in the world. The model below introduces 

the Volkswagen Group’s division: 




The independent variable Passenger Cars includes the revenues of the various brands of passenger 

vehicles and motorcycles that are included in the group. These brands are: Audi, Porsche, Seat, 

Skoda, Volkswagen, Ducati, and Lamborghini. The variable Trucks includes the revenues of the 

commercial vehicles. This division includes the revenues of MAN, Scania and IC Bus, which all 

produce trucks and buses. The Services division includes services related to the car market, which 

are quite similar to those offered by Toyota, such as financing and leasing. The last variable, Power 

Engineering, represents the Volkswagen Group’s division specialised in the production of engines 

for ships and turbomachines (a particular typology of engine also used in wind turbines). 

The following models represent the pooled OLS regressions for both companies: 

 

V WOpProf itit = β0 + β1passengercarsit + β2trucksit + β3 f inancialser vicesit + β4 powerengit + αi + ut
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Figure 4.13 - Toyota’s Pooled OLS Regression Model



 

As Figure 4.13 and Figure 4.14 illustrate, one striking result that emerges from the data is the fact 

that in both models, the variables Financial Services have negative coefficients. This means that an 

increase of one unit in the revenues of Financial Services (e.g. customer financing, car leasing, and 

insurance activities) resulted in a decrease of 0.139 units in the Operating Profit (the dependent 

variable), ceteris paribus. A negative coefficient can also be seen in the Volkswagen Group’s 

division Power Engineering (engines for ships and turbomachinery), even though it must be said 

that this particular division mostly operates in a difficult market environment, with high expenses 

and low revenues. Moreover, even though the coefficients of Automotive (Toyota) and Passenger 

Cars (the Volkswagen Group) are positive, they do not seem to influence the result of the Operating 

Margin. 

Subsequently, a joint significance test (F-test) was run: 
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Figure 4.14 - The Volkswagen Group’s Pooled OLS Regression Model

Figure 4.15. - Toyota’s Pooled OLS F-test Figure 4.16. - the Volkswagen Group Pooled OLS     
           F-test 



For the first time, by running an F-test of jointly significance, the hypothesis H0: “no jointly 

significance” is accepted (in the case of the Volkswagen Group, Figure 4.16). The results, therefore, 

are not valid. In the case of Toyota, represented in Figure 4.15, the variables are statistically jointly 

significant. At this point in the research process, it was considered interesting to find out whether 

something changed when working with differences (First Difference regression). 
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Figure 4.17. - Toyota’s First Difference Regression Model

Figure 4.18. - the Volkswagen Gropu’s First Difference Regression Model



The biggest difference is presented in the Volkswagen Group’s model. Toyota’s model, instead, 

presents the same coefficients, solely with little variations in the coefficients and standard errors. 

The only exception is presented by the independent variable Financial Services, which has a 

coefficient of -3.30 (Figure 4.17). Differently from the regression in Figure 4.14, the Volkswagen 

Group’s variable Trucks and Buses now has a negative coefficient in Figure 4.18 (regression model 

in First Difference). In addition to this, the independent variable Financial Services increased 

considerably its negative coefficient considerably, which went from -0.139 to -4.72 (also, the 

standard error is considerably higher in Toyota’s case).  

The results obtained  by running an F-Test are consistent with the predictions of the author: 

 

In general, the results showed that Toyota’s independent variables are still statistically jointly 

significant (Figure 4.19), while those of the Volkswagen Group are not (Figure 4.20). According to 

the author, there should be a plausible reason that could explain the biases presented in the 

Volkswagen Group’s model. However, it is important to see whether it is possible to find the 

elements that caused the biased results. The first test that was run was the Breusch-Pagan test, 

which was needed to verify the presence of homoskedasticity in the observations (see Figure 4.21 

and Figure 4.22). 
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Figure 4.19 - Toyota’s F.D. F-test Figure 4.20 - the Volkswagen Group F.D. F-test



 

 

For both models, the hypothesis H0: “presence of homoskedasticity” is accepted. 
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Figure 4.21. - Toyota’s Heteroskedasticity Test

Figure 4.22 - the Volkswagen Group’s Heteroskedasticity Test



The last test that was run was the test for first-order autocorrelation of the error term (Breusch-

Godfrey test): 

 

 

As can be seen from Figure 4.23 and Figure 4.24, both models failed to reject hypothesis H0: “no 

first-order autocorrelation”. Thus the error term is not correlated over time. In conclusion, the 

results should not be biased. 

The two models that have been analysed in this chapter revealed that the Volkswagen model’s 

results are somewhat biased. This can be explained by the fact that the model is influenced by other 

factors. In other words, there could be endogenous variables in the model that create biases when 

the regression is run.  
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Figure 4.23. - Toyota’s First-Order Autocorrelation Test

Figure 4.24. - the Volkswagen Group First-Order Autocorrelation Test



4.2.4 Inditex’ and Starbucks’ Regression Models 

Inditex and Starbucks are the last two firms that will be analysed in the thesis. Inditex (Industria de 

Diseño Textil) is a Spanish clothes manufacturer, headquartered in Arteixo, Galicia. The company, 

through its branches, operates in 6,477 different stores, spread over 93 countries all over the world 

(Inditex annual report, 2021). The clothing brands that are included in the Inditex’s group are 

Massimo Dutti, Berschka, Oysho, Pull & Bear, Stradivarius, and, most important, Zara.  

The other MNE that will be analysed in this chapter is Starbucks. The brand is an American 

coffeehouse chain headquartered in Seattle, Washington. The company has 38,833 stores, where 

they serve coffee supplied by different producers spread in over 30 different countries (Starbucks 

annual report, 2021). 

Both firms offer only one type of product, which are clothes in the case of Inditex and coffee in the 

case of Starbucks. Even if the product is divided in divisions, each division sells the same product. 

For example, Inditex divides its total revenues per brand, but the variations in revenues in the case 

of a black swan event are the same because the offered product is the same. Thus, a regression 

model where the operating margin is defined only by the revenues of one type of product would be 

superfluous for this analysis. Despite this, the data collected from the annual reports of the time 

frame between 2006 and 2021(s. Appendix) gives important insights for the discussion. 

32



5. Results and Interpretations 
Upon analysis of the collected data and the regressions run, a number of interesting insights can be 

provided. 

5.1 Overall Analysis 

Table 5.1 and  Table 5.2, which were created on the basis of the author’s calculations, take into 

consideration the two biggest unpredictable recessionary global events: the financial crisis of 2008 

and the COVID-19 pandemic. These tables represent the percentage variations in revenues, 

operating expenses, and operating margin of the years before, during, and after these two black-

swan events. 
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Table 5.1. - Impact and Recovery from Financial Crisis in 2008 
Table 5.2. - Impact and Recovery from COVID-19 Pandemic



The results highlight three notable findings. First, Toyota is the only analysed company that had a 

negative impact during the pandemic, which was much lower than the impact the company had in 

2008. As a matter of fact, the revenues fell by 8% and the operating margin recorded a negative 

variation of 123% (2008), while in 2020 the Japanese car manufacturer recorded a negative 

variation of just 1% both in the revenues and the margin. Unfortunately, Toyota also recorded a 

negative variation the following year (-12% in revenues and -13% in the operating margin). 

Volkswagen, in contrast to its Asian competitor, scored a positive variation both in revenues (+11%) 

and in the operating margin (+99%) in 2021. The second notable finding is that Apple has never 

recorded a negative variation, neither during the financial crisis of 2008 nor during the COVID-19 

pandemic. Third, Inditex not only did not have any repercussions during the financial crisis but in 

2008, the Spanish group also registered a 7% increase in revenues and a 9% increase in the 

operating margin. On the other hand, as expected, the only negative variation that the company has 

recorded was during the first lockdown year, in 2020, when the principal distribution channel 

closed. 

The exchange rates between currencies also play an important role in this analysis. In particular, as 

concerns their volatilities. Figure 5.1 indicates the average annual volatility (in percentage) of the 

South-Korean Won, the Japanese Yen, and the United States Dollar. 

34

Figure 5.1. - Average Annual Volatility of Currencies



As expected, the highest peak in average annual volatility was reached in 2008. It is interesting to 

note that, although the 2008 financial crisis started in the United States, the U.S. Dollar recorded 

lower volatility than the two Asian currencies (the average annual volatility of the U.S. Dollar was 

28.03% against 43.65% of the South-Korean Won and 45.46% of the Japanese Yen). In addition, the 

Yen kept a high volatility level also in the following years. This fact can be explained by the natural 

disasters that the country suffered in 2011, which have brought uncertainty to the Japanese economy 

even after the 2008 events. After 2014, the currencies seemed to stabilise, even though the Won and 

the Yen presented greater variations in volatility than the U.S. Dollar. As concerns the years to 

come, it can be expected that, in the following years, the Asian firms, led by their experience in 

dealing with different types of crises, should be more skilled in avoiding negative fluctuations of the 

currency. By now, they should have developed financial tools that help mitigate these negative 

fluctuations. Thus, they will probably have smaller variations compared to the Western countries. In 

fact, recent data shows that in 2020 the U.S. Dollar registered a higher average annual volatility 

(15.27%) than the Japanese Yen (10.87%) and the South-Korean Won (10.65%). 

5.2. Considerations on Toyota and the Volkswagen Group 

The following chart shows the operating margins that were recorded by Toyota and the Volkswagen 

Group between the fiscal year 2006 and the fiscal year 2021. 
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Figure 5.2. - Toyota’s and the Volkswagen Group’s Operating Margin from 2006 to 2021



The results of the present study show some clear trends. Prior to the 2008 financial crisis, Toyota’s 

operating margin was far bigger (€14,897 million in the F.Y. 2008) than the margin of the 

Volkswagen Group (€6,333 million in F.Y. 2008). This situation changed drastically in 2008. In fact, 

as Table 5.1 shows, Toyota lost 123% of its operating margin (€ -3,538 million in F.Y. 2009). This 

sum is much larger compared to the Volkswagen Group, which “only” lost the 71% of its margin (€ 

1,856 million in F.Y. 2009). The Volkswagen Group’s management strategies revealed themselves 

to be not only more robust than Toyota’s, but also more resilient. In fact, the German car 

manufacturer recovered its loss in just one year (€ 7,141 million in F.Y. 2010). Toyota, not only did 

not recover from the negative impact experienced (€ 1,266 million in F.Y. 2010), but its recovery 

was also made more difficult by the environmental disaster that happened in 2011 in Japan 

(earthquake with magnitude 9.1). This tragic event had enormous consequences on all the Asian 

archipelago, provoking the closure of many production plants and the nuclear accident in 

Fukushima (the tsunami cooled three reactors of the plant, causing the melting of all the three 

cores). This critical situation, however, was a groundbreaking moment for the firm. In fact, in 2012, 

the operating margin of Toyota started increasing more than in the previous years and reached its 

peak in 2015, the same year in which the Volkswagen Group's scandal known as the “Dieselgate” 

happened. Nonetheless, the Volkswagen Group’s value chain showed to be incredibly resilient, 

recovering from this shock in just two years. The variations caused by the coronavirus pandemic are 

revealing: as Table 5.2 shows, Toyota’s value chain revealed itself to be more robust than that of its 

European competitor. Even though the previous table (Table 5.2) showed that Toyota recorded 

negative variations also during the following year (in fact, Volkswagen Group’s value chain is still 

more resilient), those variations still are smaller than those of Volkswagen Group. 

It is possible to conclude that Toyota learned more from experience than its German competitor. Not 

only Toyota had a greater negative shock on its operating margin rather than the Volkswagen Group, 

but the Japanese car manufacturer experienced an unexpected natural disaster that brought an 

additional (economic) recession in Japan. As a consequence, the firm developed a more robust 

global value chain than the Volkswagen Group, as the findings demonstrate. 
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5.3. Considerations on Apple and Samsung Electronics 

The purely efficiency-seeking strategies for the management of the global value chain of a firm 

(ability to keep the best possible ratio of outputs to inputs in a value creation system) seemed not to 

be so efficient in the long run. Moreover, these strategies could result in unfair procedures (e.g. 

“Dieselgate”). Nonetheless, there are firms that, even though they are principally adopting 

efficiency-seeking strategies, do not feel the negative economic impact that a black-swan event 

could have, even in the long run. The American multinational technology company, Apple, serves as 

a good example.  

Apple outsources most of its production. This means that the company does not pursue an 

internalisation politics of its production process. Moreover, it only offers a small range of products 

(i.e. five products plus one division for Apple’s Services). Despite this limited product range, Apple 

recorded a negative variation in the operating margin, as well as in revenues, only in 2016. The 

causes were not even related to any recessionary shock, but only to the fact that, in 2016, the 

revenues of iPhone decreased by 11.5%, which  corresponds to the 101% negative overall variation 

of the total revenues. That year, the only division that recorded a positive variation in revenues was 

Apple’s Services (+23%) (source: Apple’s 2016 annual report). 

Samsung’s position, however, is somewhat different. On the one hand, the South-Korean company 

offers a greater range of products in different branches of the technological sector. On the other 

hand, differently from Apple, the Asian company internalised many phases of its production 

process, besides producing intermediary products that are sold also to Samsung’s direct competitors 

(e.g. Samsung supplies Apple with OLED displays that are used both for iPhones and iPads). 

Among these intermediary products, the most important are the semiconductors. Samsung, together 

with TMSC (Taiwan Semiconductor Manufacturing Company), is one of the only two producers of 

the most innovative nano chips in the world (that are smaller than 7 nanometres). Moreover, by 

looking back at Samsung’s First Difference regression model (Figure 4.10), it emerges that the 

Semiconductors independent variable had a coefficient of 1.05 in relation to the operating margin of 

the firm. This means that, ceteris paribus, an increase of one unit in semiconductors increases 

Samsung’s operating margin by 1.05 units. This result is impressive, not only because the 

independent variable has the highest coefficient observed, but also because the iPhone variable, 
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which describes all the revenues of the iPhone in one year (Apple’s most sold product), has a 

coefficient of 0.49 (Figure 4.3). 

The pie charts represented above show the share that each product (in the case of Apple, Figure 5.4) 

and division (in the case of Samsung, Figure 5.5) had in the overall revenues of the companies from 

2006 to 2021. It is interesting to observe that, even though the commercialisation of the iPhone 

began in 2007, it accounts for the 54% of Apple’s overall revenues. As a matter of fact, in 2007 

iPhone division recorded revenues for €89 million, in 2021 iPhone division revenues had a value of 

€157,613 million. Other Apple products have, more or less, the same share of revenues (except for 

the iPod, whose production was halted in 2015). On the other hand, Samsung’s Mobile division 

accounts for 40% of the company’s total revenues (as a matter of fact, Samsung is the second bigger 

seller of mobile phones). Despite this, the intermediary products considered together (i.e. 

Semiconductors, Displays, and Harman) had an overall share in revenues of 38%. Consumer 

Electronics, which includes electrical appliances and televisions, has a share of 22%. 

The trend chart below (Figure 5.6) represents the operating margins both of Apple and Samsung, in 

the period ranging from 2006 to 2021. 

38

Figure 5.4. - Composition of Apple’s Revenues from 2006 to 2021 
Figure 5.5. - Composition of Samsung’s Revenues from 2006 to 2021



 

Figure 5.6 reveals that both the companies did not experience a recession neither during the 2008 

financial crisis nor during the COVID-19 pandemic. Samsung suffered a fall in the operating 

margin in 2019 (before the pandemic) due to the semiconductors division that, in the same year, lost 

29% of its revenues compared to the previous year. The reason behind this fall is the rising of 

another competitor of Samsung: Intel. That year, in fact, Intel became the first producer in the world 

of semiconductors, overtaking Samsung. Another interesting finding regards the fact that, after 

2009, Apple’s operating margin increased a lot (in comparison to Samsung’s margin), as can be seen 

in Figure 5.6. This finding is particularly relevant because it shows how purely efficiency-seeking 

management of the GVC can result in really good returns, also during a black-swan event. This is 

especially true if the product is perceived by the customers as the most innovative in its sector. On 

the one hand, diversification strategies of the suppliers and distribution channels, as well as the 

internalisation of the production phases have the main effect of increasing the robustness but also 

the resiliency of a value chain. On the other hand, these strategies also increase the operating 

expenses of a firm, thus reducing its operating margin. 
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Figure 5.6. - Apple’s and Samsung Electronics’ Operating Margin from 2006 to 2021



5.4. Considerations on Inditex and Starbucks 

Further observations can be made on the operating margins of European clothes manufacturer 

Inditex (Industria de Diseño Textil) and the American multinational chain of coffee-houses known 

as Starbucks. These two companies operate in two very different sectors, but both have some 

common elements. First, both firms sell their products principally through official retailers. Second, 

both the sectors where Inditex and Starbucks operate do not require major investments in research 

and development in order to maintain competitiveness.  

The following trend chart (Figure 5.7) illustrates the operating margins of the two MNEs, from 

2006 to 2021. 

As it can be seen, both companies followed a regular pace of growth through the years. The only 

significant negative variation, connected to a black swan event, was recorded during the 2020 

pandemic, therefore when all the principal distribution channels of the two firms were closed due to 

the lockdown. Starbucks’ negative variation of the operating margin, that was recorded in 2013, was 
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Figure 5.7. - Inditex’ and Starbucks’ Operating Margin from 2006 to 2021



due to a litigation charge (that is an extraordinary operating expense) of €2,096 million ($2,784 

million) as a result of the conclusion of the arbitration with the American brand Kraft (source: 

Starbucks 2013 annual report). It is not possible, therefore, to analyse any “experience effect” 

resulting from previous unpredictable recessionary events. Despite this, there is also another factor 

to take into consideration. The trend that both companies are following results from the fact that 

Inditex and Starbucks’ products cannot be included in Barney’s VRIN model (s. Literature Review). 

As a matter of fact, these companies operate in sectors where the operating incomes and expenses 

are strictly connected (in other words, the cost of sales represents almost the total value of the 

operating expenses). Thus, these MNEs for many years have been able to develop highly efficient 

value chains for many years without perceiving any unpredictable recessionary shock in revenues. 

This does not mean that Starbucks and Inditex do not need to adopt strategies to increase the 

robustness and resiliency of their value chains. Future research might explore whether Inditex and 

Starbucks changed their GVC management, especially as concerns the distribution channels that 

both firms adopt. 

5.5. What Are the Elements that Help to Reduce a Negative  
Variation? 

The final part is dedicated to the operating factors that can help to reduce the negative shock that a 

black swan event can cause. The first important element that makes a difference in terms of 

resiliency is the category of intermediary products. These are unfinished goods that are made from 

raw materials and then employed during the production process to manufacture the final goods. 

Manufacturing this type of products increases the resiliency of a firm’s supply chain. In fact, a 

company such as Samsung not only can produce these intermediary products for its own production 

process, but it can also sell them to other firms (e.g. Samsung supplies Apple with displays). As a 

matter of fact, Samsung’s division Semiconductors has a coefficient of 1.05 on the whole operating 

margin of the company (Figure 4.10). This means that an increase of one point in the revenues of 

the division Semiconductors directly increases the operating margin of Samsung by 1.05 points, all 

else equal. Samsung’s division device solutions also has a positive coefficient of 0.24. So, not only 

this category of products helps to increase the resiliency of a company’s supply chain (after a crisis, 

they are the first products to be sold because they are the key elements of the production) but it also 

helps a company to have high levels of competitiveness by selling the intermediary products to the 
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other firms that need their unfinished goods. Thus, outsourcing the principal components of the 

products is not thought to be the most efficient choice in the long run. 

Another important factor that is relevant in terms of the robustness of a value chain are the firm’s 

services. In the last years, many companies have understood this and they started offering their own 

firm-specific services (just think about how many different subscriptions a person can choose from 

to listen to music?). 

The chart above (Figure 5.8) shows the trend of the category services for each firm in the last 16 

years. Three companies were analysed: Apple, which offers music and film subscriptions, Toyota 

and the Volkswagen Group which offer leasing and financing and insurance services. After the 

financial crisis in 2008, not only did they start to grow, but this trend continued and their growth 

increased more sharply (except for Toyota) after 2018, without being affected neither by the corona 

crisis. The division Services is also an important operating shield against the fluctuations of the 

exchange rates. In fact, the money earned through the selling of services is easily transferable from 

the moment of payment. Despite this, the segment financial services in Toyota and Volkswagen 

Group still has a high coefficient but negative coefficient. This does not hold true for Apple, whose 

services division has a positive coefficient of 0.88 in defining the operating margin. The negative 
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Figure 5.8. - Revenues of the Services Division from 2006 to 2021



coefficients of Toyota and the Volkswagen Group are particularly striking since their services 

divisions experienced revenues growth almost every year (especially true for the Volkswagen 

Group). This surprising result can be explained by the fact that, since the services divisions have 

always enjoyed increases in revenues also during the recession periods (e.g. financial crisis of 2008 

for both, 2015 “Dieselgate” scandal for Volkswagen, 2011 earthquake in Japan for Toyota), the 

models explained these decrease in operating profits with the increase of financial services. This 

resulted in a negative coefficient. It must be noted that, even though the coefficient is negative, the 

financial services division has always been a division that scored an increase in revenues (every 

year). The robustness of this division, meant as the maintaining of a good pace even during 

recessions, is therefore undeniable. 

6. Conclusion 
6.1. Did Firms Learn from Experience? 

The current study highlighted the presence of multinational enterprises (MNEs) that, before the 

occurrence of the COVID-19 pandemic, realised and accepted the possibility that a black swan 

event could halt part or the whole production and distribution. The purpose of this study was to 

assess whether companies, driven by previous experiences, adopted some different strategies on 

their value chain in order to mitigate the negative impact given by an unpredictable recessionary 

event. The awareness demonstrated by these firms originates primarily from previous black swan 

events that had already halted their production and/or distribution in the past. Led by experience, 

these firms have been able to develop new strategies that increased the level of resilience (the 

ability to recover from a negative exogenous shock) and robustness (the ability to withstand or 

avoid a negative exogenous shock). 

Toyota was a clear example of an enterprise that learned from the previous crises. The Japanese car 

manufacturer, in fact, has been able to strengthen those aspects of its value chain that showed 

weaknesses during the pre-pandemic crises (e.g. suppliers’ diversification, financial services). As a 

matter of fact, during the COVID-19 pandemic, Toyota’s supply chain revealed itself to be much 
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more robust than it was in the past (the negative variation in revenues and operating margin was 

much smaller than, for example, the negative impact experienced in the financial crisis in 2008).  

Through the analysis of Samsung and Apple, we learned that an efficiency-seeking value chain can 

also withstand the recessionary shocks originating from a black swan event (as in the case of 

Apple). Even though Samsung's strategies are characterised by strong attributes of resilience and 

robustness, the operating margin of Apple is every year greater (as can be seen in Figure 5.6 s. 

Discussion). 

Lastly, let us consider those companies that produce goods but do not fit into Barney's “VRIO 

Model” (s. Literature Review). On the one hand, these firms will perceive less or no negative 

variations in the case of a black swan event. On the other hand, the shock of the distribution 

channels caused by the lockdown in early 2020 did impact these companies considerably, especially 

since they have never experienced anything similar. It has also been forecasted that these companies 

will now adopt strategies aimed at increasing (especially) the robustness of their value chains, in 

particular the distribution side. 

6.2. What are the Elements that Characterise the Robustness 
and Resilience of a Value Chain? 

Research suggests that the most effective strategy to mitigate the negative shocks caused by black 

swan events is the internalisation of the production process. As indicated by the findings, this 

strategy was especially used by Samsung. Moreover, the manufactured intermediary products can 

also be supplied to the firm’s competitors, thereby increasing the resilience of the value chain of the 

firm that produces them. This was confirmed empirically by the high positive coefficients of 

intermediary products (i.e. “Semiconductors” and “Display Solutions”) in Samsung’s regression 

model. 

Unfortunately, there was no empirical evidence that the diversification of the supplied goods would 

improve the robustness of a company’s value chain in the short run. As a matter of fact, this is a 

strategy that pays back in the long run. As suggested by the results of this study, having many 

different divisions can increase the operating expenses rather than the operating margin in the 
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beginning. Future researchers could therefore focus more on the correlation between goods 

diversification in a firm and the robustness and resilience of its value chain. 

The evidence from this investigation suggested that, in the short run, services sold by a MNE are a 

factor that reduces the overall negative variation in revenues caused by a black swan event. We 

learned that every firm sells its own specific services, but all of the supplied services have rarely 

perceived a negative shock in revenues due to the occurrence of a black swan event. Thus it can be 

concluded that, especially in the short run, selling services increase the robustness of an MNE’s 

value chain. 
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