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Abstract 

The spread of COVID-19 pandemic since early 2020 has caused significant 

economic turmoil. Diversification is a strategy where a company operates in 

multiple industries, with some studies associating a discount on the com-

pany valuation with diversification, and others a premium. With regards to 

exogenous shocks, diversification is hypothesized to offer an insurance func-

tion that mitigates the negative business effects of the pandemic. Using the 

excess value method on publicly traded US companies in the study period 

2018-2021, the relationship between the value of diversification and the neg-

ative business impact of the pandemic is studied. It is found that the diver-

sification discount deepened during the pandemic, but when controlling for 

industry-specific variation, diversified firms are found to have fared better 

during the crisis.  
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Tiivistelmä 

COVID-19 pandemian leviäminen alkuvuodesta 2020 lähtien on aiheuttanut 

merkittävää taloudellista myllerrystä. Diversifikaatio eli monialaistuminen 

on strategia, jossa yritys operoi usealla toimialalla. Aikaisemmissa tutki-

muksissa diversifikaatioon on yhdistetty sekä yrityksen arvonalenema että 

arvonkasvu. Eksogeenisten shokkien yhteydessä diversifikaation hypoteti-

soidaan tarjoavan yritykselle vakuutusvaikutuksen, joka heikentää pande-

mian negatiivista bisnesvaikutusta. Diversifikaation ja negatiivisen bisnes-

vaikutuksen välistä yhteyttä tutkitaan käyttämällä excess value -metodia yh-

dysvaltalaisiin pörssiyrityksiin vuosina 2018–2021. Diversifikaatioon liitty-

vän arvonaleneman havaitaan kasvavan pandemian aikana, mutta kun toi-

mialojen välinen variaatio otetaan huomioon, monialaisten firmojen havai-

taan pärjänneen kriisin aikana paremmin. 
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1 Introduction 

 

Pandemic outbreaks have historically happened, continue to happen, and are 

inevitable in nature. The present COVID-19 pandemic has far-reaching and 

severe economic consequences that affect businesses globally and may lead 

to changes in business behaviour, and, as pandemics are inevitable, espe-

cially from the perspective of individual companies, measures to mitigate the 

negative impact of pandemic outbreaks are required (Donthu & Gustafsson, 

2020). With over 265 million confirmed cases by December 2021, the 

COVID-19 disease has spread to practically every country in the world, with 

new variants still emerging and the spread of the disease continuing (World 

Health Organization, 2021). 

The effects of the pandemic are not distributed equally across industries, 

as the pandemic imposes a varying impact on different industries. For exam-

ple, the travel industry suffers greatly, including hotel and airline businesses, 

with tourism suffering as travel restrictions and lockdowns are placed (Don-

thu & Gustafsson, 2020). These industry variations could be of particular in-

terest to businesses as they form their strategies to cope with the pandemic. 

Diversification is a strategy where the company expands its business ac-

tivities into industries different from its core business, in the form of indus-

trial diversification, or in the case of global diversification, the company ex-

tends its operations into multiple countries (Pandya & Rao, 1998). While the 

impact of the pandemic on different industries may be easy to observe, an 

interesting point of research emerges when it comes to companies that are 

diversified across industries, and whether the diversification has a relation-

ship to firm performance in the COVID-19 pandemic. 

As time continues to pass since the effects of the pandemic first started 

taking place, more data becomes available for analysis regarding effective 

methods to withstand a pandemic as a business, creating a nascent oppor-

tunity for research. 
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1.1 Effects of the pandemic on business 

 

An interesting element regarding the business impact of the pandemic is the 

fact that by its nature the effects it exerts on businesses are not constant 

across the entire spectrum of industries. Discussing this variation, Donthu & 

Gustafsson (2020) list a number of industries negatively affected by the pan-

demic, with travel, tourism and airline industries as well as industries related 

to mass gatherings, such as events and conferences, mentioned. Further, they 

mention personal services, such as gyms and hairdressers being negatively 

affected as people avoid in-person contact. Besides the industries that rely on  

in-person attendance,  Donthu & Gustafsson also highlight that many man-

ufacturing industries abruptly closed production in the early months of the 

pandemic. 

Conversely, it’s easy to deduce that other industries may face increasing 

demand and more viable circumstances, for example equipment and soft-

ware used for communication is likely to face increased demand as people 

limit face-to-face interaction and work from home. Donthu & Gustafsson 

(2020) further note that people also change their consumption patterns un-

der the pandemic, which has effects on the markets. These changes are not 

necessarily straight-forward or easily predictable. 

The COVID-19 crisis is very different from past crises, especially when 

considering its severity, scope, and cause (Ding et al., 2021). It differs from 

e.g., financial crises in that its origin is not in the financial industry or insti-

tutional issues, but rather it results from the spread of an infectious disease. 

Understanding the differences on the impact that the COVID-19 pandemic 

has on different industries as well as the economy overall is important to 

companies when it comes to formulating a strategic response to the crisis, as 

well as general strategic preparation for adverse external business conditions 

and disruptions. 
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1.1.1 Business and industry specific effects of the pandemic 

 

The COVID-19 pandemic has led to the forced closure of many businesses, 

with unprecedented levels of disruption in commerce within most industry 

sectors, with businesses facing challenges regarding matters such as health 

as safety, as well as business related factors related to e.g., supply-chains, 

cash flows, demand changes, and workforce. (Donthu & Gustafsson, 2020). 

Onali & Mascia (2020) find that exposure to financial industry increases the 

negative effect the pandemic, while exposure to manufacturing industry has 

an opposite effect. The changes may not be straightforward or homogenous, 

with different factors affecting different industries. 

Disruptions to e.g., supply chains, could have far reaching impacts on sev-

eral companies. Ding et al. (2021) find that exposure to international supply 

chains exacerbates the negative effect of the pandemic. For example, as fac-

tories are closed to prevent the spread of the disease, this could have long-

lasting effects on any downstream business’s dependent on these factories. 

While closing factories may happen quickly, restarting production could take 

much longer. The effects are heterogenous and a suite of different effects var-

ying by industry take place. Industries that require physical employee pres-

ence would be more affected by pandemic restrictions, while industries 

where remote work is possible do not suffer similar ill effects. 

 

1.1.2 The progress of the pandemic 

 

In December 2019, the first reports of a new virus emerging and starting to 

spread globally were attested. The COVID-19 outbreak was classified as a 

pandemic March 11th 2020 by the World Health Organization. Arguably 

though, as evidenced by for example the stock reaction to the pandemic oc-

curring already in late February, the disease had already influenced societies 

as well as the expectations regarding the disease, its spread, and the impact 

it would entail even before the official classification. Figure 1 shows that in 

the United States the disease first appeared in early 2020, with cases peaking 
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in late 2020, after which the number of cases started to fall before a new re-

surgence towards the end of 2021. 

 

 

Figure 1: New confirmed COVID-19 cases in the United States presented 

quarterly, showing the progress of the pandemic. Data source: COVID-19 

Data Repository by the Center for Systems Science and Engineering (CSSE) 

at Johns Hopkins University, retrieved through ourworldindata.org. 

 

Beginning in late 2020, vaccines against COVID-19 started being adminis-

tered. Vaccines arguably change the nature of the pandemic and its effects on 

the economy, as the protection from the vaccine would likely change the 

stress the disease exerts on the population. The added protection may alter 

people’s behaviour as well as the measures taken by both companies and gov-

ernments alike.  Figure 2 shows vaccine adoption rate in the United States, 

with vaccinations beginning in late 2020 and the first-dose vaccination rate 

exceeding 70 % by late 2021. 
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Figure 2: Share of people who received at least one dose of COVID-19 vac-

cine, US. Data retrieved from ourworldindata.org. 

 

The nature of the pandemic is further altered by the occurrence of new virus 

variants. The World Health Organization lists a total of five variants of con-

cern, with two variants, Delta and Omicron, still circulating in early 2022, 

with numerous other variants being listed as variants of interest. Depending 

on their interaction with vaccines and the severity of the variants, they may 

alter the way the pandemic impacts societies as the disease continues to sub-

sist. 

 

1.1.3 Stock market impact of the pandemic 

 

In early 2020, the stock markets collapsed by a third in response to the shock 

to world economy by the COVID-19 pandemic (Tokbolat & Le, 2021). More 

specifically, on February 24, 2020, which was the first trading day after lock-

down measures in Northern Italy, a noticeable downturn in the US stock 

market occurred, and volatility expectations also increased (Onali & Mascia, 

2020). This date would form a clear point in time for the initial exogenous 

shock imposed by the pandemic, even though the pandemic is still ongoing 

and developing. 
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Onali & Mascia (2020) point to the CBOE Volatility Index (VIX), which 

sharply increased on the week starting on February 24, and continued to rise 

to its peak value on March 12, 2020. After this, the index started to decline, 

which Onali & Mascia attribute potentially to the stimulus package an-

nounced and approved by the United States. The rise in volatility is also noted 

by Ding et al. (2021). 

In the first five months of 2020 the S&P 500 stock index fell by 34% from 

its high to its low (Ding et al., 2021), indicating a very strong and clear effect 

on the stock market. The development of S&P 500 index is shown in figure 

3. Ding et al. also point to other global exchanges falling by similar numbers.  

 

 

Figure 3: S&P 500 index from October 2019 to October 2021, showing a 

sharp drop in February-March 2020, and recovery to pre-crash levels hap-

pening in late 2020 or early 2021, with growth going beyond this. Data re-

trieved from spglobal.com. 

 

1.2 Diversification and the pandemic 

 

Diversification is a strategy where the company expands its business activi-

ties into industries different from its core business, in the form of industrial 

diversification, or in the case of global diversification, the company extends 
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its operations into multiple countries (Pandya & Rao, 1998). While the im-

pact of the pandemic on different industries may be easy to observe, an in-

teresting point of research emerges when it comes to companies that are di-

versified across industries, and whether the diversification has a relationship 

to the firm performance in the COVID-19 pandemic. 

Generally, in investment strategy, diversification is a measure to reduce 

individual risk associated with businesses when future is uncertain (Lekovic, 

2018). This can be illustrated through the idiom “don’t put all of your eggs in 

one basket”, with the logic being that in the case of a single basket falling and 

the eggs inside it breaking, the eggs in other baskets remain undamaged. 

In the case of systematic risk, however, diversification is not deemed ef-

fective, as system-wide disruptions would affect all industries negatively. In-

deed, through diversification the total risk can at most be brought down to 

the level of the systematic risk (Lekovic, 2018). Systematic risk can be real-

ized in the form of financial crises, for example, which often affect almost all 

industries, since most industries are at least in some form dependent on fi-

nancial industries. 

When it comes to the COVID-19 pandemic, though, a question of the ex-

tent of the systematic risk dimension can be posited: does the COVID-19 pan-

demic, or pandemics in general, form a systematic risk in the same sense as 

e.g., financial crises do, in which case diversification would be ineffective in 

mitigating its negative impact, or is the risk-profile imbalanced, and as such 

can to some extent be mitigated? 

At first glance, the latter would seem to hold true. The pandemic affects 

different industries in different ways. As noted by Donthu and Gustafsson 

(2020), while some industries are negatively affected, others are positively 

affected. Predicting these changes before the pandemic occurs, however, 

could be difficult. While the risk of the pandemic may have always existed, 

the difficulty comes in predicting when exactly it’s going to happen. 

If diversification bears a cost under normal market conditions, companies 

may be tempted to focus their businesses to compete more efficiently. From 

the perspective of investment strategy, in order to maximize gains, an 
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investor with perfect knowledge of the future would only invest into one se-

curity that has the highest gains in the future, however in practice as future 

is unpredictable, this is rarely viable (Lekovic, 2018). If diversification has 

benefits, or the costs of it are reduced during the pandemic, the value of di-

versification increases. In this way, diversification can be seen as serving an 

insurance function, as noted by Kuppuswamy and Villalonga (2016). 

The value of the diversification’s insurance function in the pandemic en-

vironment, however, may not be obvious. If, for example, governments enact 

stimulus packages, or other forms of support, that target all companies indis-

criminately, or target companies in struggling industries specifically, the in-

surance function may not be fully realized as increased value in the changed 

environment since the government actions would instantiate a form of col-

lective insurance. In this case, the companies diversifying would carry the 

costs of the insurance, but as the risks are realized, a collective insurance 

could render the company-specific insurance redundant and lower its value, 

with the cost still being born by the diversifying company in times of non-

distress. 

 

1.2.1 Global and industrial diversification 

 

Pandemics are global, and COVID-19 has spread to almost every country in 

the world, meaning that the entire world is in the same “basket”. While global 

diversification can have some implications, especially in short term, when it 

comes to the uneven spread of the pandemic, it can be argued that pandemics 

are by their nature global, and as such the risk reduction dimension, espe-

cially in extended time terms, becomes more irrelevant for global diversifica-

tion. 

Considering the preceding perspective, the industrial diversification di-

mension is more interesting to study, as the pandemic does not negatively 

affect every industry, and there are more clear winners and losers among the 

industries, highlighting the potential value of diversification during a pan-

demic. 
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Furthermore, reporting regarding international revenues is not standard-

ized across companies, meaning the companies may report their sales very 

differently (Denis et al., 2002). The inconsistencies in reporting make com-

parisons on e.g., individual country-level very difficult considering the avail-

able data, as companies don’t report their global segments uniformly, and the 

data may be obfuscated through the use of different geographical areas and 

reporting practices, with companies having varying degrees of granularity in 

their reporting regarding geography, as well as the definitions for geograph-

ical areas not being standardized. 

Regarding the relationship between global diversification and the negative 

effect of the pandemic, Onali & Mascia (2020) find that international diver-

sification has a dampening effect on the impact of the pandemic, while find-

ing a converse relationship for industrial diversification. For example, they 

note that if a company operates in Italy or the UK, they face a larger impact 

of the crisis on the stock risk, while operating in Germany reduces the effect. 

Regarding research on the pandemic, the international perspective natu-

rally lends itself to research due to the global nature of the disruption, as well 

as the implications it has on international trade and business. However, re-

search focusing on industrial diversification is more lacking, creating a mo-

tivation for studying diversification from this perspective. 

 

1.2.2 Diversification in disruptive environment 

 

The uneven business impact can be illustrated through an example of two 

different, focused companies each operating in their respective single line of 

business: a face mask business, and a travel business. 

The face mask business, in this example, would have positive business im-

plications in the pandemic, as some governments, for example, issue mask 

mandates, obligating the population to wear face masks in certain situations. 

This would increase the demand for face masks, which would be beneficial 

for the face mask business. 
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The travel business, on the other hand, would greatly suffer in the pan-

demic environment, as governments would place travel restrictions, reducing 

the demand for traveling, naturally leading to a reduced viability in the travel 

industry. 

In this two-industry, dichotomous example a third alternative would be a 

diversified company, operating in a combination of the two industries, and 

the exogenous impact on its business by the pandemic would be something 

in between the two focused companies. The difference between the focused 

and diversified firms thus becomes apparent: the focused firms exhibit a 

higher variance in their performance, and the diversified firm exhibits lower 

variance in its performance, even if the expected value for both types of firms 

remains the same. 

While in the previous example it would seem that a focused approach in 

the face mask business would be the most beneficial, it should be considered 

that future is often difficult to predict. To further illustrate the potential ben-

efit of diversification strategy in such an environment, the following example 

is devised: Two companies, A and B, operate in different industries. Each of 

them has a variable representing the size of the business, in this case denoted 

by the letter X. For simplicity, the size of the business is same for each of the 

businesses. Now, the total size of the economy formed by the two companies 

is 2X. 

Next, the following future scenario unfolds: an environmental disruption 

takes places, making the industry in which one of the companies unviable, 

while making the other more viable. For the case of this example, let’s assume 

that one of the businesses goes bankrupt, with the size of the business going 

to zero, while the other one doubles in size, becoming 2X. The economy re-

mains the same size but is now completely encompassed by one of the busi-

nesses. This scenario can happen in two ways: one in which company A re-

mains viable, and one in which company B remains viable. Let’s call the first 

one scenario 1, and the second one scenario 2. 

For an investor, the investment decision in these scenarios would be triv-

ial: invest into the company that remains viable in the new environment. 
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However, if the future is unpredictable, it becomes impossible to choose the 

correct company with certainty. An investor has three choices: investment 

strategy A: invest all into company A; investment strategy B: invest all into 

company B; or investment strategy C: diversify and invest all into some com-

bination of A and B. 

If scenario 1 and 2 are each as likely to happen, the expected value for each 

of the strategies is the same. What differs between the strategies is the vari-

ance. For strategies A and B, the variance is 2X, while for strategy C it is X, if 

the investment is split equally among the firms, and at most 2X for other 

combinations. If we assumed that investors are risk-averse, they would pre-

fer strategy C. 

Lekovic (2018) presents a generalized version of the formula for portfolio 

variance calculation, 

 

 𝜎𝑝
2 = ∑ 𝑤𝑖

2𝜎𝑖
2𝑛

𝑖=1 + ∑ ∑ 𝑤𝑖𝑤𝑗𝜎𝑖𝑗
𝑛
𝑗=1

𝑛
𝑖=1 , (1) 

 

where 𝜎𝑝
2 is the variance of the portfolio p, 𝑤𝑖 is the share of the i-th security 

in the portfolio, 𝑤𝑗 is the share of the j-th security, 𝜎𝑖𝑗 is the covariance be-

tween the returns on the securities i and j, and n is the number of securities 

in the portfolio. According to Lekovic, when it comes to efficient diversifica-

tion that seeks to eliminate unsystematic risk, the portfolio should be con-

structed in a way where the covariance is zero. The unsystematic risk consists 

of company-specific factors that influence the variance of the security. The 

point of covariance refers to industry variation, meaning that diversification 

without diversifying across industries is not as efficient as diversifying across 

multiple industries. Lekovic notes that companies that operate in different 

industries, especially in industries with different characteristics, have lower 

covariances.   

In the preceding, we have considered the perspective of an outside inves-

tor. However, the possibility of a corporate strategy remains as well, meaning 

that the company itself can expand its operations into multiple industries. 
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The performance of the diversified company in this environment would in 

part rely on its ability to flexibly shift its operations across the affected indus-

tries. This, on the other hand, could depend on the management and its abil-

ity to efficiently allocate internal resources (Kuppuswamy & Villalonga, 2016; 

Tokbolat & Le, 2021), and regarding the company’s value to outside inves-

tors, the relationship between the company’s internal efficiency and the effi-

ciency of external markets and external investment opportunities is central. 

If the company is seen as a portfolio of its business activities across the 

industries it operates, then it should follow that in a disruptive environment 

a diversified company, analogous to a diversified portfolio, would exhibit 

lower variance when the disruption is impacting industries differently. If this 

risk reduction is valued by investors, these companies could end up being 

valued higher by investors. Further, if investors are reallocating investments 

from companies operating in suffering industries to more viable companies, 

the diversification discount could reduce as diversification may be seen as a 

resource rather than a hindrance in times of distress, especially when the val-

uation of diversified companies is compared to focused firms serendipitously 

operating in industries that are benefitting from the pandemic, and who may 

as such have become more expensive for investors compared to the expected 

returns. 

 

1.3 Research questions 

 

Prior research has shown that under normal circumstances diversification 

leads to increased firm performance, while lowering company valuation. Re-

search on the impact of the pandemic on company performance has been 

limited, and specifically studying it in relation diversification is warranted. 

Especially, as more time has passed since the beginning of the pandemic, fi-

nancial data regarding the effects of the pandemic is available from an ex-

tended period of time. Considering the previous, this poses the research 

questions regarding whether diversification helps to protect businesses 

against the adverse effects of the pandemic in the medium-term time frame. 
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Research question 1: Does the value of industrial diversification change as a 

result of the COVID-19 pandemic? 

 

Research question 2: How do the possible changes in value of industrial di-

versification in the pandemic environment vary from other exogenous 

shocks? 
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2 Literature review 

 

2.1 Diversification 

 

Diversification is a strategy where the corporation expands its operations 

from its core business into other product markets (Pandya & Rao, 1998). 

Denis et al. (2002) define industrial diversification as the corporation oper-

ating in multiple lines of business, and global diversification as the corpora-

tion operating in different national markets. 

Pandya & Rao (1998) state that diversification as a strategy is used by 

many companies to increase company performance by expanding their core 

business into other product markets. Specifically, they mention that diversi-

fication is used to improve for example productivity, debt capacity, asset de-

ployment and profitability, while reducing the chance of bankruptcy and var-

iability of operating cash flow as well as pooling unsystematic risk. Further, 

they note that diversified businesses also benefit from being able to shift re-

sources from one business unit to another without incurring costs or taxes.  

 

2.1.1 Diversification discount 

 

Diversified businesses are normally valued lower than the value of their busi-

ness segments would suggest, a phenomenon which is often referred to as 

diversification discount (Denis et al., 2002; Mansi & Reeb, 2002). Explana-

tions for the source of the diversification discount vary across studies. For 

example, one of the ideas is that while diversification may reduce the risks 

that the company faces, for investors, the diversification of a firm may not 

provide any additional benefit, as investors are already able to mitigate idio-

syncratic risk in their investment portfolios (Mansi & Reeb, 2002). This is 

also noted by Montgomery & Singh (1984), who note that once the investors 

have sufficiently diversified their investment portfolios, only the systematic 

risk remains of concern. 
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One way for companies to diversify is through mergers and acquisitions, 

which can also affect the company’s valuation. Porter (1989) notes that upon 

mergers and acquisitions, the acquiring companies often have to pay a pre-

mium on the market price of the company being acquired, meaning that the 

merged company will exhibit lower value than the market value of its original 

constituents, leading to a discount in the valuation of the now diversified 

company.  

Kuppuswamy & Villalonga (2016) discuss the role of diversification dis-

count as a form of insurance premium. If the diversification provides a pro-

tection, similar to insurance, in cases of unfavourable external conditions, 

the diversification discount acts as a premium that is paid for this insurance. 

Considering this together with the perspective presented by Porter (1989) of 

companies paying a premium when acquiring another company, the source 

of diversification discount as an insurance premium becomes more apparent. 

Additionally, diversified businesses may misallocate resources into less 

profitable parts of their business, further reducing investor value. Despite di-

versification potentially harming the company value, managers often opt into 

it as they presume it reduces company risk (Mansi & Reeb, 2002). This re-

duced company risk, while beneficial for the managers, is not necessarily 

something that investors value, as they would be able to diversify the risk in 

their investment portfolios in any case by choosing to invest into a diversified 

set of firms. 

Santalo & Becerra (2008) find in their study that diversification discount 

is industry-dependent, with diversification discount only occurring when the 

diversified company is operating in an industry with several competing sin-

gle-segment companies, or alternatively when the focused firms have a sig-

nificant market share. Conversely, they find that diversified companies oper-

ating in industries with a small number of competing focused firms, the di-

versified companies experience a premium. This suggests that when studying 

diversification, adjusting for the industry that the company operates in is im-

portant, as the effect of diversification on the valuation of the company may 

be different based on the industry it operates in. 
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Onali & Mascia (2020) state that individual investors may have under-di-

versified portfolios, resulting from the fact that some investors may not have 

the financial literacy to be able to value diversification, or  they may be unable 

to diversify their portfolios due to other reasons, and to such investors idio-

syncratic risk may form a considerable portion of their total portfolio risk. In 

such a case, an investor invested in diversified firms could find themselves 

better protected against industry-specific risk compared to an investor in-

vested in specialized firms, especially if they exist within a narrow range of 

industries. 

While a diversified company as a whole may be less susceptible to singular 

risk, increased diversification makes it more likely to face exogenous shocks, 

as more of its operations are exposed to risk. If an investor considers the op-

erations of a company in one industry as low-risk, but at the same time con-

siders another industry that the company operates in as more risky, the in-

vestor may see the overall risk of the company as higher than if it only oper-

ated in the industry deemed low-risk. 

 

2.1.2 Diversification premium 

 

While some research has indicated a reduction in company value when 

diversification is present, Chang et al. (2016) argue that, at least in the case 

of global diversification, this results from self-selection of companies with 

poor performance choosing to diversify globally in times of despair, and show 

that when correcting for the selection bias, the value of multinational com-

panies rises during a crisis, indicating value-adding quality associated with 

global diversification. That is, when it comes to global diversification, the as-

sociated loss of value is not a result of the diversification, but rather that the 

diversification is a result of companies looking for growth selecting to diver-

sify their operations globally, with the value of diversification becoming 

prominent during times of crisis when operational flexibility allows the com-

panies to shift their activities among countries.  
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Similar to the results by Chang et al. (2016) regarding global diversifica-

tion, Campa & Kedia (2002) observe that when controlling for the endogene-

ity with econometric techniques in the case of multi-segmented firms, the 

observed discount drops and sometimes turns into a premium. They high-

light that diversification is a choice by the company, and it is influenced by 

the company’s characteristics. The companies that make the choice to diver-

sify is not a randomly selected sample of all companies, but rather, there are 

endogenous factors that influence the choice to diversify. 

Rajan et al. (2000) note the role of internal capital markets in diversified 

companies, referring to the Efficient Internal Capital Market models, accord-

ing to which diversification increases company value as diversified compa-

nies pool resources and then allocate them according to their best use, while 

also mentioning that in a diversified company resources can be shifted from 

areas with poor growth opportunities to other areas with better opportuni-

ties. In times of crisis, the ability to reallocate resources efficiently between 

segments operating in different industries could prove to be valuable, as the 

company would be able to exploit growth opportunities in industries with 

newly presented, superior growth opportunities while diverting resources 

from industries with poor opportunities.  

Berger and Ofek (1995) mention theoretical arguments in favour of diver-

sification’s value-enhancing effects. They mention, for example, that greater 

operating efficiency when operating different business lines may give rise to 

company value, as well as other factors, such as better debt capacity, invest-

ment ability and lower taxation leading to increased value. On the level of the 

multidivisional firm, Berger & Ofek refer to value-enhancing effects coming 

the management concerned with the coordination of specialized divisions, 

and the presumed higher efficiency of internal capital markets compared to 

external capital markets. 
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2.1.3 Diversification trends 

 

The level of diversification among companies has varied over time, with dif-

ferent trends influencing the degree of diversification, including the rate of 

companies diversifying or specializing, and the total number of diversified 

companies. 

In the 1950’s and 1960’s, companies diversified heavily through mergers 

and acquisitions, with the peak of the trend occurring in the late 1960’s, lead-

ing to a number of large conglomerate firms (Berger & Ofek, 1995). However, 

starting from the 1980’s, a reversal in the trend began, with companies being 

more focused on specializing, and the degree of industrial diversification de-

creasing since (Berger & Ofek, 1995; Denis et al., 2002).  

Varying reasons for the change in trends have been given. Denis et al. 

(2002) note that this reversal has been attributed to changes in anti-trust 

laws allowing companies to better focus on their core business, or the com-

panies being pressured into specializing in global competition. They also 

mention the view of specialization emerging as a result of failed diversifica-

tion strategies, with Berger and Ofek (1995) stating that the more recent push 

to specialize can be a result of the view that diversification reduces the com-

pany’s value. 

The variation in trends regarding diversification reflect changes in the 

strategies that companies employ. This highlights the importance of diversi-

fication research, as understanding its effects on business performance can 

hold significance to company decisionmakers in charge of the strategy. The 

COVID-19 pandemic is unique in its magnitude when considering the major-

ity of diversification research, which has mainly focused on the decades fol-

lowing the second world war, in turn meaning that research on the role of 

diversification with regards to the effects of the pandemic is lacking, and fur-

ther research on the matter could have an effect on future strategies em-

ployed by companies and drive future trends. 
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2.1.4 Reasons behind a diversification strategy 

 

When pursuing diversification as a company policy, it should follow that the 

decision to diversify is one that is made with the expectation of some sort of 

a benefit. Chang et al. (2016) model this based on endogenous firm charac-

teristics in combination with exogenous influence, with companies choosing 

to diversify when the benefits of the diversification decision outweigh the 

costs. 

Campa & Kedia (2002) list a number of gains that can arise from diversi-

fication, among them managerial economies of scale, increased debt capac-

ity, efficient resource allocation through internal markets, and gains coming 

from firms-specific assets that can be applied in other markets. For costs, on 

the other hand, they mention inefficient allocation of resources between di-

visions inside the firm, difficulties regarding incentivization of managers, in-

formation asymmetries leading to high costs of multi-segment operation, 

and opportunities for managers to undertake value-destroying endeavors. 

Weighing these benefits against the costs thus becomes relevant when mak-

ing decisions on diversification. 

Kuppuswamy & Villalonga (2016) consider the role of diversification 

working as an insurance for the investors, together with the framework that 

internal capital markets enable internal resource allocation that can be used 

to mitigate the effects of an exogenous financial crisis. In this context, diver-

sification would work as a method for the company to insure specifically 

against times of financial strain where external money becomes harder to ac-

quire. When diversification is used as a preparatory insurance, the costs of 

diversification during secure times can be justified by the expected protection 

during adverse conditions. 

Lecraw (1984) discusses various reasons for companies to undertake a di-

versification strategy. Lecraw mentions that vertically integrated firms may 

be incentivized to diversify in order to secure their supply chains, while also 

mentioning that companies may be able to leverage their existing intangible 

assets that they have developed in new industries, in the case of related 
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diversification. Lecraw also mentions that a company with significant brand 

recognition may be able to leverage its brand in other industries, further pro-

moting the idea of diversification. For unrelated diversification, Lecraw men-

tions that companies operating in low-growth industries may be seeking ex-

pansion to industries with better growth opportunities. The division of com-

panies into different groups based on their mode of diversification highlights 

that diversification is not necessarily a straight-forward strategy with a single 

type of effect regarding the businesses’ value, but rather that different objec-

tives regarding the goals of diversification as well as the company’s present 

position influence the resulting type of diversification choice. 

It follows that companies choosing to diversify may have two expectations 

regarding the functionality of diversification: to seek growth during stable 

times through the expected synergy benefits as well as possible new growth 

opportunities coming from expansion into new industries, as well as the pro-

tection against changes in the business environment deriving from the po-

tential insurance function of diversification. 

It should be noted that the decision to diversify may also be done in the 

interest of the managers responsible for the diversification decision. For ex-

ample, Singhal & Zhu (2013) mention that while diversification can be bene-

ficial for the company through reduction of bankruptcy risk, it can lead to 

underperformance when compared to focused firms, and  the main benefi-

ciaries of diversification are the managers who enjoy increased job security. 

This perspective is also noted by Denis et al. (2002), who note that industrial 

diversification has potential benefits for the managers, for example in the 

form of increased power and personal reduction risk, and posit that the cost 

of the agency relationship between managers and shareholders can partially 

also explain the diversification discount.  

 

2.2 Exogenous shocks and company crisis responses 

 

The pandemic can be seen as an exogenous shock acting on companies and 

the economy. The pandemic and the changes brought by it to the business 
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environment may elicit a strategic crisis response from firms that alters their 

actions. Viewing pandemic in this framework allows studying it in the context 

of previous exogenous shocks and existing research on them. Further, con-

sidering the actions that companies have been observed to take when facing 

such shocks can be utilized to understand the theoretical background regard-

ing exogenous shocks and company behaviour in changing environments. 

 

2.2.1 Exogenous shocks 

 

Miklian & Hoelscher (2022) define exogenous shocks as unpredictable or un-

expected events with negative effects that affect a market, company, or coun-

try without being initiated by it. They note that this definition is broader than 

some other definitions, noting for example a definition by IMF where an ex-

ogenous shock is defined as a sudden negative event beyond the control of 

authorities. They further classify exogenous shocks to four main categories: 

financial, natural disasters, armed conflicts, and societal insecurity. Despite 

the definition, judging by the initial market and government reactions to the 

pandemic, it clearly constitutes an exogenous shock. Understanding the na-

ture of the pandemic as an exogenous shock is important to recognize the 

way it affects the business environment as different types of exogenous 

shocks exhibit different effects. For example, Miklian & Hoelscher state that 

financial crises primarily affect the companies’ ability to acquire credit as 

banks are less solvent.  

Li & Tallman (2011) classify exogenous shocks impacting businesses in the 

global business environment (GBE) into two categories: convergence and re-

orientation. They state that convergent disruptions are disruptions with ef-

fects that take place incrementally and are consistent with the system’s exist-

ing activities and orders, accelerating patters that already exist in the envi-

ronment. Li & Tallman use reorientation, on the other hand, to refer to dis-

ruptions that are simultaneous and discontinuous, and transform the sys-

tem’s structures and control mechanisms in a way that disturbs the 
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fundamental order of the GBE. Li & Tallman note that he latter tend to hap-

pen independently of the existing GBE but can have massive effects on it. 

In the context of convergent and reorienting exogenous shocks, the pan-

demic would be classified as belonging to the latter group of reorientating 

disruptions as it has sudden effects that subject the GBE to sizable changes 

that are not a direct result of the existing patterns in the environment, but 

rather it changes the environment in a short duration of time into operating 

under very different circumstances as government action as well as changes 

in people’s behaviours take place. 

 

2.2.2 Crisis responses 

 

Based on an overview of articles published in strategic journals, Wenzel et 

al. (2020) categorize strategic responses to crises into four different groups: 

retrenchment, persevering, innovating, and exit. In their article, Giones et al. 

(2020) on the other hand construct a framework for entrepreneurial action 

in response to an exogenous shock. The framework describes adjustments in 

the entrepreneurial action through three categories: business planning, fru-

gality, and emotional support. These are further inspected in three temporal 

dimensions of pre-crisis, in-crisis, and post-crisis. Miklian & Hoelscher 

(2022) highlight that responses are dependent on the nature of both the crisis 

as well as the characteristics of the firm, with smaller firms more likely to 

employ riskier responses out of necessity. 

Wenzel et al., (2020) use retrenchment to refer to a response strategy 

where the firm seeks to reduce costs often by narrowing the scope of their 

business activities and refocusing the effort to the most viable parts of the 

business. They state that some researchers consider it to be a response that 

focuses on long-term recovery through stabilization of the business, while 

others argue that especially during long-lasting crises the strategy can lead to 

underperforming by eroding valuable resources and capabilities, and as such 

works best as a short-term response in situations where it’s necessary.  
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Wenzel et al. (2020) state that persevering is a strategy that aims to main-

tain business activities through a crisis, and thus reduce the stress on the 

company by not compounding internal disruption together with the external 

disruption brought on by the crisis itself. While perseverance may expose the 

company to a greater risk during the crisis especially in the case of diversified 

businesses, it should allow for a faster recovery in the post-crisis situation 

where the company can better leverage its resources and capabilities. Miklian 

& Hoelscher (2022), however, note that crises may lead to a new equilibrium 

rather than a simple recovery, and expecting a return to the pre-crisis state 

may not be viable. Miklian & Hoelscher also state that larger companies are 

better equipped to persevere crises without need for realignment, and Wen-

zel et al. further state that the perseverance response is dependent on the 

company having sufficient resources to last through the crisis and is best used 

medium-term as sustaining through long-lasting crises with this method may 

prove more difficult. 

According to Wenzel et al. (2020), innovating response leverages the new 

possibilities that emerge in the crisis environment, opening new opportuni-

ties for strategic renewal amid a crisis. Innovation is recognized as a business 

respond also by Morgan et al. (2020), who classify it under the broader re-

sponse of pivoting. They define pivoting as a response where the company 

gauges changes in the new environment and then seeks to exploit new oppor-

tunities according to its capabilities, with arbitrage being another pivoting 

response in addition to innovation. Arbitrages are smaller opportunities that 

emerge from information asymmetries or price disequilibriums, however 

they rarely form entirely new business opportunities (Morgan et al., 2020).  

In the changing environment, the company may be incentivized to invest 

and proactively seek new business opportunities that present themselves as 

the crisis transpires. According to Wenzel et al. (2020) this can take place in 

the form of acquisitions, which have been found to be most positively related 

to firm performance during crises. They further state that this strategy may 

be especially viable as a response to a long-term crisis but is dependent on 

the company having sufficient excess resources to pursue innovation unless 
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it is able to divert its existing capabilities appropriately. Miklian & Hoelscher 

(2022) and Morgan et al. (2020) also state that the innovation and pivoting 

responses are largely dependent on the capabilities of the firm, and the deci-

sion to pivot can be detrimental if the company is unable to carry it out effi-

ciently. 

(Wenzel et al., 2020) mention that exit strategy may be utilized by com-

panies who deem survival in the crisis to be very difficult and may be the best 

response if the company considers its resources being at risk of becoming 

liabilities and hard-to-replace in the middle of a crisis. Miklian & Hoelscher 

(2022) note that small businesses are more likely to exit amid a crisis, as they 

are more likely to lack the resources to sustain through it. According to Wen-

zel et al., exit-strategy is more likely in the wake of e.g., a technological dis-

ruption than in the presence of a natural disaster, and its probability is re-

duced by effective actions by external institutions, for example government 

response to the crisis. Wenzel et al. also note that exits can release the re-

sources used by the companies and contribute to the formation of new ven-

tures. This could mean that while from a company perspective the exit strat-

egy is disadvantageous, from the broader perspective of the entire economy 

it can end up being more positive than the alternative of tying up the re-

sources in a non-sustainable business. 

 

2.2.3 Responses in the context of the pandemic 

 

Considering the previously mentioned crisis responses in the context of the 

pandemic, the retrenchment strategy can be seen as an opposite measure to 

diversification, where the company intentionally seeks to narrow its opera-

tions. However, this response may rely on pre-existing diversification, as if 

the business’s activities already exist on a narrow basis, refocusing further 

may prove impossible, and an exit could become inevitable. In the case of a 

crisis, a company operating in a diverse array of industries could theoretically 

shift resources from its waning operations to more viable ones without the 

need to expand beyond its current business activities, creating a strategic 
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advantage to diversified firms when considering this approach. Miklian & 

Hoelscher (2022) note that small, agile firms are quick to react to black swan 

events by deferring investments and reducing costs, which runs opposite to 

the idea of innovation in times of distress. 

Perseverance and innovation strategies form the opposite response to the 

retrenchment and exit strategies, where the company pursues to either pre-

serve or broaden its existing operations and thus maintain or further increase 

the level of diversification present in its activities. The impact of new invest-

ments in pursuit of innovation may need to be accounted for when studying 

the financial performance as it may affect the business’s short-term profits if 

it chooses to reinvest its resources back into the business, requiring care 

when assessing the impact of the pandemic on business performance. In ex-

cess value research, such as by Kuppuswamy & Villalonga (2016), this is often 

accounted for by controlling for the ratio of capital expenditure to sales. 

The time-perspective of responses explored by Giones et al. (2020) is in-

teresting in comparison to the crisis measures presented by Wenzel et al. 

(2020) that only consider actions after the exogenous shock. For example, 

pre-crisis, the company can plan for contingencies in before the onset of a 

crisis, highlighting the strategic significance of preparation. Further, the per-

spective of post-crisis responses emphasizes that some long-term effects of 

the pandemic in the business behavior may not be recognizable until after 

the crisis has passed, meaning they may elude research while the pandemic 

is still on-going, calling for research further into posterity. Considering crisis 

responses, diversification could be seen as a pre-emptive measure that ena-

bles a wider variety of possible strategic responses in the times of a crisis and 

increases the organizations resilience at a time of crisis.  

 

2.3 Effects of the pandemic on business 

 

Ding et al. (2021) study the effects of the pandemic on business extensively, 

arriving at several discoveries. They discover that financial state of the firm 

before the pandemic has a clear bearing on the effect of the pandemic, for 
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example companies with cash and other financial assets at their disposal per-

form better. Further, they note that having international supply chains and 

customers expose companies to the effects of the pandemic more. Taking into 

account these factors when conducting research on the effects of the pan-

demic may be important. 

Ding et al. (2021) also refer to a number of management characteristics of 

the firm, noting corporate social responsibility activity as having a positive 

effect on the stock price, while entrenched executives have a negative effect. 

The corporate structure and ownership also affect stock performance. This 

highlights the importance of proper management on the businesses’ ability 

to withstand the disruption. 

 

2.3.1 Government responses to the pandemic 

 

When assessing the impact of the pandemic with regards to companies, at-

tention should be paid towards the different government responses, such as 

any possible subsidy-programs intended to alleviate the negative impacts of 

the pandemic. 

Government actions can have both direct and indirect, and positive and 

negative effects, with the effects varying as time progresses. For example, 

many governments instated restrictions on travel, which would naturally re-

flect on travel businesses negatively. However, if the restrictions manage to 

reduce or halt the spread of the disease, this could reduce the direct negative 

effects from increased number of infections, while indirect effects from the 

closure on business could have negative effects in their stead. Donthu & Gus-

tafsson (2020) state that countries are incentivized to uphold basic infra-

structure intact to ensure that the population can remain productive. 

Giones et al. (2020) state that due to the lack of short-term medical rem-

edies to counteract the virus, governments are likely to instate lockdowns and 

other measures, such as travel restrictions and border control, to limit the 

spread of the virus. Such actions can disrupt the economy in unprecedented 

ways. 
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Moser & Yared (2021) study the role of government actions in the pan-

demic, especially in the context of government-imposed lockdowns. They 

state that lockdowns have both health benefits as well as output costs, with 

health benefits resulting from reduction in the spread of the disease, and 

costs incurring from a two-channel effects from reduction in labor supply, 

and from lower investment levels as the expectations for future returns de-

crease. Governments will have to balance the negative and positive effects of 

the crisis measures. 

Government responses are also not uniform between countries, with some 

countries opting for stronger restrictions than others, motivated by both the 

status of the pandemic in each country, as well as political aspirations by each 

government’s decision makers. Ding et al. (2021) list a number of country 

characteristics varying between countries, stating differences in the number 

of cases, containment and closure policies and stimulus policies. Addition-

ally, country characteristics regarding for example the financial status of the 

country could have effects on the government responses, with Donthu & Gus-

tafsson noting that some countries have chosen to support businesses, while 

other countries with less favorable financial conditions may find themselves 

unable to do so. 

Stimulus packages show that government responses are not limited to just 

restrictions and lockdowns. Both the restrictive and supportive actions by the 

government have business implications for companies. For example, Giones 

et al. (2020) note that supportive actions by governments often prioritize the 

protection of established businesses and are focused on maintaining existing 

jobs, with less attention towards nurturing nascent business activity and in-

novation, with emerging businesses not getting the same level of support as 

more established ones.  

Discussing government responses to the crisis, Clarida et al. (2021) note 

that the policy response to the pandemic in the United States has been un-

precedented. They state that from March 2020 to March 2021, the govern-

ment passed legislation providing a total of $5.8 trillion of stimulus, a num-

ber equating to over a quarter of the United States’ Gross Domestic Product, 
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with the stimulus measures being categorized into four categories: conven-

tional monetary policy measures, measures to increase liquidity and funding, 

Federal Reserve facilities launched to provide direct flow of credit, and regu-

latory changes intended to incentivize further flow of credit. These massive 

stimulus measures are likely to have an impact on the market and the econ-

omy, changing the nature of the pandemic compared to a hypothetical sce-

nario without government support. 

Gharehgozli & Lee (2022) mention a number of measures taken to combat 

the effects of the pandemic. Among these, they mention very low interest 

rates and loan programs as well as asset-purchase programs, together with 

the fiscal policy measures. Together with the measures mentioned by Clarida 

et al. (2021), it becomes rather clear that the government response is ex-

tremely strong even in historical perspective. 

Onali and Mascia (2020) notice that the CBOE volatility index (VIX) 

started to decline after the United States policymakers decided on a stimulus 

package to combat the effects of the pandemic in March 2020. This is one 

indicator for how government fiscal actions can affect the status of the busi-

nesses and the markets reflecting them. 

 

2.3.2 Relationship between diversification and the pandemic 

 

Simoens & Vennet (2021) studied the impact of the Covid-19 pandemic on 

the valuation of European banks with regards to their diversification. They 

assess that banks can diversify in three dimensions: functional, geographical 

and loan exposures. The study found that functional diversification protected 

the banks’ valuation by approximately 10 points against the shock caused by 

the pandemic, while the loan portfolio diversification of the banks also damp-

ened the effect but to a smaller degree of only 4.4 percentage points. Geo-

graphical diversification, however, was found to have no impact on the stock 

performance of the studied banks. They note that previous research has 

shown functional diversification to improve bank profitability, stability and 

franchise value, and stress that functional diversification remains the most 
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significant dampening factor even in the pandemic environment. Naturally, 

these results are limited to the financial and banking sector, which may have 

its own specific traits, meaning the results cannot be broadly generalized out-

side the original scope.   

In another study, Onali & Mascia (2020) study idiosyncratic and total 

stock risk with regards to diversification, as disclosed under SFAS 131 issued 

by Financial Accounting Standards Board, which is a regulation requiring 

companies to disclose segment data in their annual reports. They note that 

diversification in multiple segments may be ineffective in the pandemic en-

vironment as the pandemic broadly affects multiple sectors of the economy. 

The researchers find that international diversification reduces the negative 

price effect shock of the pandemic on the companies, while business diversi-

fication amplifies the effect of the pandemic idiosyncratic and total volatility. 

However, they note that the impacts appear heterogenous and depend on 

factors such as the countries in which the companies operate, signifying the 

unequal impact of the pandemic. 

Tokbolat & Le (2021) study the effect of company diversification on stock 

returns, analysed during and after the sudden market downturn induced by 

COVID-19 in early 2020. Interestingly, they find that diversified companies 

face worse returns and slower improvement over time after the initial crash, 

although diversified companies that traded at a premium prior to the crash 

experienced converse effects. They argue that this could be a result of the in-

efficient use of the internal capital markets, as managers may over-invest or 

the information asymmetry between headquarters and lower-level manager 

could lead to inefficient use of resources. 

When trying to understand the effect of the pandemic on business with 

regards to diversification, reviewing similar research on previous exogenous 

shocks may be warranted. Kuppuswamy & Villalonga (2016) study the rela-

tionship between diversification and excess value before and during the 

2007-2009 financial crisis. Their results indicate that the value of diversifi-

cation increased during the financial crisis, which they attribute to a coinsur-

ance effect granted by the diversified firms, and the phenomenon of internal 
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capital markets becoming more effective as external markets become more 

constrained. The coinsurance effect is also noted by Singhal & Zhu (2011), 

who studied the impact of diversification on bankruptcy rate of companies, 

finding that diversified firms are less likely to file for bankruptcy. 

Based on previous research regarding both current pandemic as well as 

the financial crisis, it could be expected that diversification would increase 

the value of companies during the pandemic. When considered together with 

the perspective of portfolio theory regarding risk, the excess value of diversi-

fied companies could see a relative increase when compared to focused firms 

during the exogenous shock posed by the COVID-19 pandemic as the coin-

surance effect protects against variance and risk realization in the valuation 

of diversified firms. 

In the case of multinational firms, Denis et al. (2002) and Chang et al. 

(2016) argue that diversification increases operational flexibility, which be-

comes valuable especially during crises that impact countries unevenly as the 

diversified firms are able to shift their operations from one geographical lo-

cation to another with more favorable conditions. It could be that for indus-

trial diversification, a similar effect could exist when the impact of the crisis 

is uneven across industries, and diversified firms have better ability to flexi-

bly shift operations towards more viable and lucrative industries, especially 

when considered together with the previously discussed crises responses 

available for diversified firms, such as refocusing. This is also referenced to 

by Rajan et al. (2000), who mention that one way for diversified firms to add 

value is by shifting resources towards better performing divisions, also called 

“winner-picking”. The increased operational flexibility of diversified firms, in 

turn, could be valuable to investors, reflected as a relative increase in diver-

sified companies’ excess value during a crisis. 
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3 Research material and methods 

 

The study will rely on quantitative measures for measuring both diversifica-

tion and the firm performance. The study will partially replicate the method-

ology from the Kuppuswamy & Villalonga (2016) study that studied the rela-

tionship between diversification and the company’s excess value. As there 

have recently been issues raised regarding the poor level of replicability of 

experimental research in various fields of science, including economics 

(Willer & Emanuelson, 2021), the replication of a previous study also adds to 

the scientific value of the thesis by testing and verifying the applicability of a 

previous study in a new setting. 

Focusing on the excess value model from the Kuppuswamy & Villalonga 

(2016) study, the theoretical model has excess value calculated based on the 

imputed segment values, which are derived from industry multipliers that 

are calculated from single-segment firms operating inside their specific in-

dustries. Using a multi-variate ordinary least squares (OLS) regression, the 

relationship between the diversification and the excess value is studied. 

 

3.1 Measuring diversification 

 

Numerous methods exist for measuring diversification. Measuring diversifi-

cation can rely on measures such as industry classification systems, categor-

ical approaches, for example the Specialization Ratio (SR) (Rumelt, 1982), or 

measuring the entropy of diversification (Palepu, 1985). 

The approach using SR classifies businesses according to the ratio be-

tween the company’s largest business unit’s revenue and the total revenue of 

the company, with a large number signifying higher degree of specialization 

(Rumelt, 1982). The number is easy to calculate and has been widely used in 

the diversification literature, as noted by Pandya & Rao (1998). 

Further, the companies can be analyzed according to how related or unre-

lated their business units are, by grouping how large of a fraction of the 
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businesses revenues come from units that are related to its largest revenue 

generating unit (Rumelt, 1982). This system, however, relies on subjective 

interpretation of business unit categories and their relatedness (Palepu, 

1985). The subjective nature of the measure can make it hard to compare di-

versification measured in this way to other methods. 

Palepu (1985) says that the entropy measure approach it relies on meas-

uring the diversification across three elements: the number of product seg-

ments, the distribution of revenue across segments, and the relatedness 

among the segments. Specifically, Palepu asserts that the entropy measure is 

superior to industry classification measures in the aspect that it accounts for 

the degree of relatedness between the business units. In this way, the entropy 

measure provides three indices: index of related diversification, index of un-

related diversification, and the index of total diversification, which is the sum 

of the two first indices. The entropy method is more sophisticated than many 

of the other methods but may also be harder to calculate. 

The standard industry classification (SIC) is used by the United States Se-

curities Exchange Commission. It classifies companies according to a 4-digit 

hierarchical code. The code describes the industry with increasing accuracy 

depending on the number of figures. For example, all companies with codes 

in the range 2000 to 3999 fall under manufacturing, with companies in the 

more specific range of 2000-2099 operating in food and kindred products. 

Measuring diversification through the use of SIC numbers is used by a num-

ber of researchers, including Berger & Ofek (1995), Denis et al. (2002) and 

Kuppuswamy & Villalonga (2016). As SIC is a standardized measure, using it 

to evaluate diversification provides somewhat of an objective methodology. 

For the purposes of this study, the diversification is measured using the 

SIC values reported for the companies in the Compustat database. The data 

includes SIC codes the company segments as well as for the company itself. 

From this data, variables for diversification are constructed. A dummy vari-

able called Diversified is given to companies with at least two reported SIC 

codes. Additionally, a dummy variable to signify whether the company’s di-

versification is related or unrelated is constructed by comparing the first two 
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digits in the SIC code, following the example in the study by Kuppuswamy & 

Villalonga (2016), who measured relatedness similarly. If a diversified com-

pany reports SIC codes in two or more business segments with different 2-

digit SIC codes, it is reported as Unrelated, and otherwise it is reported as 

Related.  Finally, the total number of reported business segments can also be 

used as an alternative measure of diversification. 

 

3.2 Measuring business performance 

 

Several measures exist for business performance. Venkatraman & Ramanu-

jam (1986) divide measurements for business performance into different cat-

egories, for example into the domains of solely financial performance, finan-

cial and operational performance, and organizational effectiveness. As finan-

cial measures, they list measures such as sales growth, profitability, and earn-

ings per share. They state that profitability, for example, can be measured 

using an array of methods, including ROI, ROE, and Tobin’s q, among others. 

Further, they state that operational perspective looks at measures such as 

market-share, new product introduction and market effectiveness. 

When it comes to measuring business performance in the context of the 

pandemic, care must be applied. For example, the crisis responses employed 

by the firms may affect certain business performance measures, such as prof-

itability, while not necessarily being clearly indicative how well the business 

is enduring the impact of the pandemic, as a company may sacrifice short-

term profitability for long-term survivability. Financial measures, such as 

growth and profitability, are however easy to obtain from primary and sec-

ondary sources and they are very objective in nature. 

Li & Tallman (2011) study the effect of international diversification on 

company performance when facing an exogenous shock. Specifically, they fo-

cus on multinational corporations and how they perform after the sudden 

change in environment, using the September 11th of 2001 attacks as a re-

search setting. Li & Tallman measure the immediate performance after the 

event using cumulative abnormal returns (CAR) on shares, and use Tobin’s 
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q-ratio to measure the long-term performance. They state that Tobin’s q has 

been widely used to study long-term performance in strategy research, and 

that it is oriented towards future while being risk-adjusted, reflecting both 

current and anticipated profitability. 

Villalonga (2004), as well, discusses the use of Tobin’s q-ratio as measure 

for excess value, referencing previous studies using a difference between a 

company’s real q-ratio and its imputed q-ratio, and another method of com-

puting the excess value as a natural logarithm of the company’s Tobin’s q and 

the imputed q. These methods differ from the method used by Li & Tallman 

(2011), where only the q-ratio itself is used without the comparison with the 

imputed q-ratio. 

Much of the previous research studying the relationship between diversi-

fication and business performance has used the excess value method calcu-

lated from imputed segment values, as described by Berger and Ofek (1995). 

They calculate the imputed excess values for diversified firms by calculating 

the difference between total capital and the sum of the imputed values of 

their segments as stand-alone domestic firms. The imputed segment values 

are calculated by multiplying the median ratio, for single-segment, purely do-

mestic firms in the same industry and the same year, of total capital to sales 

by the level of the sales for the segment. The industry median ratio is re-

trieved by grouping the single-segment domestic firms according to the nar-

rowest SIC grouping which includes at least 5 firms with operating revenue 

of over $20 million. The ratios are calculated for these single-segment firms 

and then summed across the segments within the firm to obtain the result for 

the imputed value for the entire firm. 

This excess value method is utilized also, e.g., by Denis et al., (2002), 

Campa & Kedia (2000), Chang et al., (2016) and Kuppuswamy & Villalonga 

(2016), with some variations. More specifically, Kuppuswamy & Villalonga 

(2016) use the ratio of the market value of the company to the total sales of 

the company when calculating the imputed values, while also including an 

analysis using the asset-based measures. 
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While the excess value method using imputed segment values is popular, 

it also comes with issues, as noted for example by Kuppuswamy & Villalonga 

(2016) and Berger & Ofek (1995). The segment data, to begin with, could be 

vulnerable to manipulation, as the managers may have incentive to misrep-

resent the data to the extent that they are able to allocate sales and expenses 

between the segments. This means that the segment data could be unreliable. 

For example, in the case of Apple Inc., Compustat segment data only pro-

vides information on a single segment reported under the SIC code 3663, 

while Apple reports its SIC code as 3571 on the SEC website. Furthermore, in 

its 2020 annual report Apple reports its sales segmented by product lines in-

stead of business segments and mentions that it is managed mostly through 

geographical segments. The stated product lines would possibly fall under 

different SIC codes, depending on the classification methods, which is not 

reflected in the data provided by database providers. This makes it difficult 

to reliably compare segment data between different companies, as the report-

ing is not uniform across companies, in addition to the potential inaccuracies 

rising from managerial manipulation of the business segment data, as it is 

not strictly regulated, and the methods could vary significantly from com-

pany to company. 

Additionally, with the excess value method, the industry multipliers are 

also applied to the focused companies that are used to calculate the ratios. 

However, the theory behind the imputed values is based on the idea that the 

imputed values represent the value of the segment as it would be priced by 

the market. However, when applied to the focused companies, there is a dif-

ference between the imputed value and the real market value of the company, 

indicating that the imputed value is indeed not the same as the real value 

assigned by the markets to that single-segment company. However, it could 

be assumed that the difference between the imputed value and the real mar-

ket value are not entirely down to diversification, meaning that some of the 

excess value is derived from factors other than diversification, and when a 

large number of companies is analyzed with regards to the excess value, the 

effect of diversification on the excess value can be discerned. 
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It should be noted that the excess value used here is a market-based meas-

ure, and as such it is dependent on the assumption that the markets are able 

to efficiently and accurately evaluate the value of the companies, reflecting 

the reality. This is noted for example by Miller (2006), who states that when 

using market-based measures, investors may not have sufficient levels of in-

formation to accurately value companies. 

 

3.3 Sample selection 

 

This study will focus on collecting information on publicly traded companies 

using the Compustat database maintained by the Wharton Research Data 

Services. The Compustat database  is the same database as used for example 

by Kuppuswamy & Villalonga (2016), and Berger & Ofek (1995). 

The data collection is focused on publicly traded companies operating in 

the United States of America. This choice is made for data accessibility rea-

sons, and to ensure the high quality and comparability of data. Within the 

United States, all publicly traded companies report their financial data in 

United States dollars, removing the need for currency conversions and con-

sideration of conversion ratios between currencies that vary across time, 

which would complicate analysis with regards to the time dimension. 

Additionally, focusing on American companies allows the consistent use 

of Standard Industry Classification, which is the industry classification 

method used by the United States Securities Exchange Commission. This 

means that all the companies will be classified according to the same rules, 

making diversification measurements more reliable, and controlling of in-

dustry specific impacts uniform across the data set. 

The focus on publicly traded companies ensures the uniformity, quality 

and availability of the financial data reported by the companies as required 

by the United States regulations. Further, by limiting the dataset to American 

companies, they are all theoretically treated equally when it comes to any 

possible government measures, such as stimulus packages and other sup-

portive programs. Including foreign companies could skew data, as 



45 

 

international companies listed in US exchanges would likely be larger in size, 

as well as more likely to be diversified, but not necessarily eligible for support 

from the US government, while smaller, American companies listed in the 

same exchanges would be eligible for any such support measures. 

For these purposes, the chosen data set is based on publicly traded com-

panies that are headquartered in the United States. Similar to Onali & Mascia 

(2020), the dataset is limited to companies listed under the stock exchange 

codes 11, 13, and 14. 

Following the methodology set in other studies, such as Berger & Ofek 

(1995), Denis et al. (2002), and Kuppuswamy & Villalonga (2016), companies 

operating in the utility and finance industries, denoted by SIC codes 4900-

4999 and 6000-6999 respectively, are excluded. This exclusion is done due 

to the differences in accounting methodology, ensuring the availability and 

uniformity of data so that it remains comparable between companies. 

Additionally, companies with sales under $10 million in any year between 

from 2017 to 2021 are excluded to avoid numbers that are too small and dis-

proportionately small companies that might produce extreme values, with 

companies reporting segment sales below $2.5 million excluded as well. 

Denis et al. (2002) exclude firm-years where a company has a segment with 

under $20 million in sales, reasoning that this means that segments with very 

small sales won’t be compared to single-segmented companies with much 

larger sales. Berger & Ofek (1995) have a limitation of $20 million dollars on 

annual sales of the company, with the goal of avoiding distortion regarding 

the multipliers when it comes to companies with very small sales. 

Kuppuswamy & Villalonga (2016) do not impose any such restrictions on 

the size of the companies for their sample, with only limiting the companies 

to those who reported segment sales for their last fiscal year ending before 

March 2015. Additionally, as the companies are only required to disclose seg-

ment sales that exceed 10% of the total sales of the company, all of the previ-

ously mentioned studies exclude companies whose segment sales do not add 

up to within 1 % of the total sales of the companies to ensure that the included 

companies report all of their sales within the segment figures.  
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While the chosen sales limits are to some extent arbitrary and differ from 

the figures used in some of the other studies, it produces a data set of firms 

that is similar in magnitude to the ones used in other studies. Even though 

the excess value calculations for the regression were done from years 2018 to 

2021, the year 2017 needed to be included to calculate the industry multipli-

ers for the imputed values, as they were calculated based on the latest four 

quarters of the company. Companies with missing information on market 

capitalization, sales, total assets, or capital expenditure were also removed 

from the data set. Further, only companies that had closing dates for their 

annual figures in either March, June, September, or December were in-

cluded, following other similar studies. Finally, it was required that the in-

cluded companies reported information for each quarter in the observation 

period. 

The resulting data set contained a total of 14,624 firm-quarters, of which 

25.8 % were from diversified firms. This differs from the sample size of Kup-

puswamy & Villalonga (2016), who had a sample of 68,724 firm quarters, 

though the period they used was slightly longer. However, it should be noted 

that they did not impose limits on the company sales as for example Berger 

& Ofek (1995) and Denis et al. (2002) did, which explains the larger sample 

size in part. Kuppuswamy & Villalonga also do not limit the sample to US 

companies, and also include companies headquartered elsewhere without 

controlling for this. 

While these choices are made to ensure the quality of the data collection 

and analysis, the methodology does instill limitations to the analysis, extend-

ing it to only the aforementioned data set, meaning that generalizations be-

yond the analyzed data would need to be verified by further studies incorpo-

rating more extensive data sets. However, such studies would still need to 

ensure that the data used is high-quality. 
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3.4 Data analysis and control 

 

The collected data will be studied by carrying out a regression analysis with 

regards to the diversification data and the business performance data. The 

main line of analysis will follow the Kuppuswamy & Villalonga (2016) study, 

which studied the relationship between diversification and the negative busi-

ness impact of the financial crisis beginning in 2007.  

As the effects of the pandemic affect different businesses heterogeneously 

(Onali & Mascia, 2020), controlling for variation between industry groups is 

important to discern the effect of diversification from the effect of some com-

panies within certain industries for example serendipitously benefiting from 

the pandemic effects. 

Having a control group is difficult as the effects of the pandemic are global 

and broad. Controlling will be carried out by including a period from before 

the pandemic in the analysis sample. 

The Kuppuswamy & Villalonga (2016) model can be described in simple 

terms by the equation (2), where EV is the dependent variable for excess 

value, D is diversification, C is the crisis (in their study, the financial crisis, 

and in this case, the pandemic), and 𝑏𝑛 is the regression coefficient. In prac-

tice, they measure the crisis with three dummy variables and various contin-

uous variables. The model assumes an interaction where the excess value is 

affected differently for diversified companies in the crisis environment. Con-

trol variables are omitted here for brevity. 

 

 𝐸𝑉 = 𝑏0 + 𝑏1(𝐷) + 𝑏2(𝐶) + 𝑏3(𝐷 × 𝐶) (2) 

 

Equation (3) shows the adjusted model, where an added interaction for 

the industry variation is introduced, signified by the letter I. 

 

 
𝐸𝑉 = 𝑏0 + 𝑏1(𝐷) + 𝑏2(𝐶) + 𝑏3(𝐼) + 𝑏4(𝐷 × 𝐶) +  𝑏5(𝐷 × 𝐼)

+  𝑏6(𝐶 × 𝐼) +  𝑏7(𝐷 × 𝐶 × 𝐼) 
(3) 
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In this equation, the term of particular interest is the one concerning the 

interaction of diversification and the crisis with the regression coefficient  𝑏4. 

In this model, it is expected that the change that the pandemic brings on the 

excess value is not in one direction depending merely on the interaction with 

diversification, and instead is also dependent on the industry. This allows the 

observation of the interaction between diversification and the pandemic sep-

arately from the industry variation. 

 

3.4.1 Dependent variable for evaluation of excess value 

 

Following the Kuppuswamy & Villalonga (2016) study, the excess value is 

calculated using the imputed segment value method, which is also used by 

Berger & Ofek (1995) and Denis et al. (2002).  

In this study, the industry matching was done using the narrowest SIC 

grouping that included at least five focused firms for calculation of the indus-

try multipliers. Of the industry multipliers, 22 % were calculated based on 

four-figure SIC codes, 34 % based on three-figure SIC codes, and 44 % based 

on two-figure SIC codes. The multipliers were calculated quarterly from the 

first quarter of 2018 to the last quarter of 2021. 

The excess values were then calculated by taking the latest annual segment 

sales for each company and multiplying the segment-wise sales by the me-

dian market-to-sales ratio matching the narrowest SIC-grouping for the in-

dustry that the segment operated in. The values for each segment were then 

summed across the entire company and the excess value for each company 

was then calculated at the end of each quarter as the natural logarithm of the 

ratio between the company’s real market value and the imputed value of the 

company’s sales. 

A number above zero indicates a positive excess value, and a number be-

low zero indicates negative excess value. It should be noted that this excess 

value measure used by e.g., Kuppuswamy & Villalonga (2016) does not di-

rectly indicate how much higher the imputed value of the company is 
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compared to its real market value. For example, a company with 1.5 times the 

imputed value compared to its market value would have a 50% higher im-

puted value, but its excess value would be ln(1.5) ≈ 41 %. 

 

3.4.2 Variables for measuring diversification 

 

Following the Kuppuswamy and Villalonga (2016) study, the diversification 

is represented by a dummy variable that assumes the value 1 if the company 

reports two or more business segments in different four-figure SIC codes. For 

purposes of checking robustness, variables for unrelated an related diversifi-

cation are used as well. Related is a dummy variable used to measure if the 

company’s diversification is related, assuming the value 1 if the company re-

ports two or more segments with different 4-digit SIC codes, and all of the 

reported SIC codes for the company fall within the same 2-digit SIC category, 

and 0 if the company only reports one SIC code, or if the SIC codes differ in 

the first two digits, in which case the company is unrelatedly diversified, the 

latter case being marked by a dummy variable for marking unrelated diver-

sification. 

 

3.4.3 Variable for industry variation 

 

As the restraints regarding the pandemic are not expected to be financial con-

straints that would almost equally impact all companies negatively, varia-

tions between industries are taken into account, as the impact of the pan-

demic is not necessarily negative for all industries, and some industries are 

expected to benefit from the pandemic. For example, a single-segmented 

company operating in an industry that benefits from the pandemic would 

likely fare better than a diversified company operating in that industry in ad-

dition to other industries that do not benefit from the pandemic. However, 

this success from the pandemic is not necessarily attributable to conscious 

and consistent choices by single-segmented companies to focus on industries 

that benefit from the pandemic, but rather a serendipitous coincidence. 
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Further, the financial limitations set on the companies may bias the sam-

ple towards successful single-segmented companies. As the requirement for 

the sample is that the companies included have yearly sales exceeding $10 

million, companies operating above this limit that suffer a drop in sales are 

excluded from the analysis. As small companies are disproportionately fo-

cused, this could introduce a survivorship bias filtering out losing companies. 

To adjust for the variation, variable called ‘winning’ is introduced. This 

variable is constructed by calculating, based on industry multipliers of fo-

cused companies, which industries are “winning” in midst of the pandemic. 

Industries where the median multiplier for the industry in the years 2020-

2021 increased compared to the period in 2018-2019 are marked as winning, 

using the narrowest SIC grouping with at least 5 companies. 

A simple variable for winning would be to assign companies a dummy var-

iable based on whether they operate in a winning industry. However, ap-

proaching the problem from this perspective would mean that diversified 

companies with very low percentage of their revenue originating in winning 

industries are evaluated as being in the same winning category as focused 

companies with all of their revenue coming from the same industry as well as 

diversified companies with a large proportion of their revenue originating 

from the winning industries. 

To adjust for the variation between companies in the proportion of the 

revenues coming winning industries, the companies could be assigned a var-

iable based on how large of a proportion of their sales originate from these 

winning industries. For focused companies, the variable would assume a 

value of 0 or 1, as either none or all of their sales originate from a winning 

industry, and diversified companies would have a value from anywhere be-

tween 0 and 1. 

An issue with this variable, however, is that it confounds diversification: 

the values between 0 and 1 are only assumed by diversified companies. To 

account for the preceding, the winning variable is constructed to be a dummy 

variable that takes the value 1 if 50% or more of the company’s revenue comes 

from winning industries, and 0 if less than 50% of the revenue comes from 
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winning industries. This avoids companies with very low revenue values orig-

inating from winning industries being assigned as being winning, but also 

prevents the confounding of diversification in the measure. 

It should be noted that this does not account for the intensity of the 

changes in the industry multipliers, meaning an industry with slightly ele-

vated industry multiplier is evaluated winning to the same extent as an in-

dustry with a much higher increase in the multiplier value. 

 

3.4.4 Control variables 

 

Following the choice of control variables in other works, such as Denis et al. 

(2002), Chang et al. (2016) and Kuppuswamy & Villalonga (2016), a similar 

set of control variables is chosen to control for other variables that are known 

to affect the excess value. In total, the control variables include measures for 

leverage, capital expenditure per sales, operating income after depreciation 

per sales, the natural logarithm of total assets, cash and marketable securities 

per assets, cash-flow volatility a dummy variable for whether the company 

paid dividends that quarter, and dummy variables for marking whether the 

company’s financial year ended in June, September or December, with 

March being the baseline. 

Kuppuswamy & Villalonga (2016) use the natural logarithm of total assets 

to control for the size of the company, and the possible associated effects 

from e.g., economies of scale. Denis et al. (2002) also discuss other measures 

for firm size, such as firm’s market value of total capital, which is what they 

use, and total sales.  

Further following the Kuppuswamy & Villalonga (2016) study, leverage is 

calculated using the total debt of the company divided by the book value of 

assets. Operating income after depreciation to sales controls for profitability. 

Cash-flow volatility is calculated at the end of 2019Q4, by taking the four pre-

ceding quarters and calculating the standard deviation of the ratio between 

operating income after depreciation and assets. Additionally, the ratio of cap-

ital expenditure to sales is used. 
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3.4.5 Endogeneity and self-selection 

 

Campa & Kedia (2002) discuss the impact of self-selection on the perceived 

diversification discount found in many studies.  They note that the group of 

companies that choose to diversify is not a random sample of all firms, but 

rather that firms choose to diversify based on firm-specific characteristics. 

The same characteristics that drive the company towards a diversification 

discount may also attribute to the discount perceived in the value of the com-

pany. In other words, companies that are struggling may pursue diversifica-

tion as a solution to the issues they are facing. This means that the diversifi-

cation discount is not a direct result of the company’s diversification, but ra-

ther it is produced by the same factors that produce the choice to diversify. 

The same endogeneity issue is noted by Chang et al. (2016) in the case of 

global diversification. Once they correct for the self-selection issue, they pro-

duce results that contradict the previous research that has found a discount 

related to global diversification and find a diversification premium instead.  

Kuppuswamy & Villalonga correct for self-selection by using a switching 

regression model, but also note (in addition to Berger & Ofek, 1995) that in 

an event study the time frame is short, and it is unlikely that firms would have 

time to adjust their diversification status in the given time period, meaning 

that controlling for endogeneity is not strictly necessary, and the model pro-

duces results largely similar to the regular OLS regression. 

Since the study frame for this research is rather short in time compared to 

the duration of time that it takes for companies to diversify or refocus, it is 

assumed any effect that self-selection would have on the results is negligible. 

This perspective is supported by the evidence by Kuppuswamy & Villalonga 

(2016), and as this study can be considered an event study where the effects 

of endogenous factors on diversification remain small, the endogeneity is 

thus not controlled for. 
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4 Results 

 

The results should provide valuable insight into whether the risks associated 

with a pandemic can be mitigated through diversification, and to what extent, 

or whether the pandemic forms non-diversifiable systemic risk to which di-

versification cannot answer. 

Tables 1A through to 1C have descriptive statistics of the sample. Looking 

at the tables, it can be seen that diversified companies have, on average, sig-

nificantly higher market value, assets as well as operating profits, with lower 

cash holdings. Comparing the sample with the one used by Kuppuswamy & 

Villalonga (2016), some noticeable differences can be observed. Firstly, look-

ing at the overall sample, the companies have much higher market value and 

total assets (means $12.22B to $3.74B, and $6.58B to $2.48B, respectively). 

This can be explained by the additional limitations on the number of sales of 

companies imposed for the sample here, akin to the limitations set by e.g., 

Berger & Ofek (1995), while Kuppuswamy & Villalonga did not limit the sam-

ple in such ways. Further, all companies have significantly higher leverages, 

with cash and marketable securities to assets ratios being similar.  

 

Table 1A: Descriptive statistics for all firms 

Variable Mean Median Std. dev. 

Market value ($B) 12.22 1.44 74.42 

Total assets ($B) 6.58 1.09 24.19 

Leverage 0.55 0.54 0.30 

CMSA 0.20 0.13 0.20 

OIAD/Sales -0.07 0.07 2.23 

Observations 14,624 14,624 14,624 
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Table 1B: Descriptive statistics for diversified firms 

Variable Mean Median Std. dev. 

Market value ($B) 20.0 2.61 92.11 

Total assets ($B) 10.76 2.30 29.75 

Leverage 0.55 0.55 0.22 

CMSA 0.11 0.07 0.12 

OIAD/Sales 0.09 0.10 0.21 

Observations 3,769 3,769 3,769 

 

Table 1C: Descriptive statistics for single-segmented firms 

Variable Mean Median Std. dev. 

Market value ($B) 9.53 1.15 66.99 

Total assets ($B) 5.12 0.83 21.74 

Leverage 0.55 0.53 0.32 

CMSA 0.23 0.16 0.21 

OIAD/Sales -0.13 0.06 2.58 

Observations 10,855 10,855 10,855 

 

 

4.1 Results on industry multipliers 

 

As the methodology relies on calculating industry multipliers for different 4-

digit SIC codes, an added benefit is the insight provided into the varying im-

pact of the pandemic across different industries. 

Table 2 shows the median market-to-sales values for focused firms within 

the industrial groups based on the division structure of the SIC codes, where 

the SIC codes are divided into divisions from A to J (see Appendix A. for full 

table). Only the divisions with more than 5 focused firms in them are 
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included. The columns Change 2020 and Change 2021 represent the differ-

ence between the median values for the respective years and the median val-

ues for 2018 and 2019, signifying the change in the industry division specific 

ratios from the pre-pandemic period to the post-pandemic period. 

Looking at the table we can see that the change in the median market-to-

sales ratios is negative for the division B, E, F and G in 2020, with the divi-

sions C, D and I gaining in comparison to the pre-pandemic state. More spe-

cifically, the divisions B (mining) and E (transportation, communications, 

electric, gas, and sanitary services) are the biggest losers, with the market-to-

sales ratios seeing negative growth values of -0.77 and -0.31 respectively. 

Interestingly, in 2021 the median market-to-sales ratios of focused firms 

for every industry division experience growth when compared to the pre-pan-

demic period, signifying a sharp recovery from the dip in 2020. The divisions 

gaining the most are D (manufacturing) and I (services), where the median 

market-to-sales ratios increase by 1.31 and 1.92, respectively, compared to 

the pre-pandemic period. 

 

Table 2: Median market-to-sales ratios of single-segmented firms 

Industry division 2018 2019 2020 2021 Change 

2020 

Change 

2021 

B - Mining 1.64 1.16 0.63 1.83 -0.77 0.43 

C - Construction 0.46 0.35 0.47 0.80 0.06 0.40 

D - Manufacturing 2.35 2.49 2.64 3.73 0.22 1.31 

E – Transportation 1.25 1.27 0.96 1.52 -0.31 0.26 

F - Wholesale 0.47 0.43 0.39 0.63 -0.06 0.18 

G - Retail 0.84 0.66 0.68 1.26 -0.07 0.52 

I - Services 2.71 2.69 3.01 4.62 0.31 1.92 

 

Looking at the industry multiplier data at a more granular level, there are 

some more noteworthy elements. Specifically, the industry designated under 
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the SIC code 2836, or Biological Products, reaches a market-to-sales ratio of 

almost 17 in Q1 2021, some of the highest out of all the industries in the com-

parison, with the regular values for the industry group being around 10 in the 

period preceding the pandemic. This industry group includes for example 

companies manufacturing vaccines and antigens, which probably explains 

the extremely high values in context of the pandemic. 

 

4.2 Univariate regression on excess values 

 

Table 2 presents the univariate regression on excess value and diversification 

across the quarters in the study. Looking at the table it can be seen that the 

excess values for diversified companies are consistently lower that the excess 

values for single-segmented companies. Notably, the discount for diversified 

firms, that is the difference between the excess values, becomes barely posi-

tive in the last quarter of 2019, just before the pandemic. 

As the pandemic hits in 2020, the excess values lower noticeably for both 

diversified and single-segmented firms, reaching as low as negative 40 % for 

diversified companies in the first quarter of 2021, and negative 25 % for sin-

gle-segmented firms. The discount, on the other hand, remains relatively low 

level through 2020 before stretching larger again in 2021.  
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Table 3: OLS regression on excess value, from 2018 to 2021 

Quarter Diversified Single-Segment Discount 

2018Q1 -11 % 0 % -10 % 

2018Q2 -15 % -1 % -15 % 

2018Q3 -15 % -3 % -12 % 

2018Q4 -22 % -14 % -8 % 

2019Q1 -18 % -10 % -8 % 

2019Q2 -19 % -15 % -5 % 

2019Q3 -19 % -14 % -5 % 

2019Q4 -16 % -19 % 3 % 

2020Q1 -18 % -17 % -1 % 

2020Q2 -31 % -23 % -8 % 

2020Q3 -32 % -24 % -8 % 

2020Q4 -32 % -25 % -8 % 

2021Q1 -40 % -23 % -17 % 

2021Q2 -27 % -13 % -15 % 

2021Q3 -23 % -11 % -12 % 

2021Q4 -24 % -23 % -7 % 

All -23 % -14 % -8 % 

 

4.3 OLS regression on excess value 

 

The OLS regressions are based on different models, with slight variations in 

the variables used and the interactions. The first two models are replications 

of two of the the Kuppuswamy & Villalonga (2016) study’s models using 
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market-to-sales multipliers for calculation of excess values, with dummy var-

iables for the crisis in the first model and a continuous VIX measurement for 

the depth of the crisis in the second model. Beyond the replication models, 

an additional model is used that includes an added interaction for industry-

specific variation. 

 

4.3.1 Replication of Kuppuswamy & Villalonga models 

 

Table 4 shows the results of the OLS regression on the excess value calculated 

from the imputed segment values of the companies with a replication of two 

of the models used by Kuppuswamy & Villalonga (2016). The first model uses 

two dummy variables for measuring the crisis. Early pandemic is a dummy 

that takes the value 1 during year 2020, and late pandemic is a variable that 

takes the value 1 during 2021, with the idea being that the introduction of 

vaccines in late 2021 alters the nature of the pandemic. The second model 

uses the CBOE VIX as an alternative measure of the crisis. 

Differences occur in the analysis period (2018 to 2021, a period of 4 years) 

and in the sampling, where a number of limitations previously mentioned are 

imposed regarding the minimum sales of the companies included, resulting 

in an overall smaller sample size. 

The results of the first model show that diversification, as well as early and 

late pandemic are all related to reductions in total excess value across the 

sample. The interactions show that the Diversified × Early pandemic term is 

mildly positive during the early pandemic, and the Diversified × Late pan-

demic is negative. However, neither of these terms are statistically signifi-

cant. 

Looking at the second model using VIX as the measure for the crisis, again 

both diversification and the crisis are associated with a reduction in the ex-

cess value, and the interaction term Diversified × VIX shows a mild positive 

effect on the excess value, though once again the effect if statistically insig-

nificant.  
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Table 4: OLS regression on excess value, from 2018 to 2021 

Variable Pandemic dummies VIX 

Diversified -0.074*** -0.11** 

Early pandemic -0.15***  

Late pandemic -0.13***  

Diversified × Early pandemic 0.0034  

Diversified × Late pandemic -0.050  

VIX  -0.0022** 

Diversified × VIX  0.00082 

CMSA 1.73*** 1.69*** 

Leverage -0.62*** -0.63*** 

Dividends Paid 0.23*** 0.23*** 

Cash-Flow Volatility 1.71*** 1.63*** 

CAPEX/Sales 0.022*** 0.023*** 

OIAD/Sales 0.0011 0.0012 

Ln Assets 0.15*** 0.14*** 

Constant -1.22*** -1.22*** 

N 14,624 14,624 

Adjusted R2 0.17 0.16 

*p<0.1; **p<0.05, ***p<0.01 

 

In these findings, the results of the original Kuppuswamy & Villalonga 

(2016) cannot be replicated with statistical significance. This could imply that 

the model is not effective due to the differences in the nature of the crises. 

Another difference rises from the stricter limitations on the companies used 

for the sample in the analysis here.  
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4.3.2 Adjusted excess value model with industry variation 

 

Table 5 presents the results from the analysis with the modified model of 

Kuppuswamy & Villalonga (2016) study, where the analysis is largely similar, 

with the addition of a new interaction through a variable to account for the 

industry that company operates in. The variable is calculated by taking the 

segment sales of the company and multiplying the ones in industries where 

the industry multipliers increased from the pre-pandemic period to the post-

pandemic period with 1. Based on this, a dummy variable is constructed in 

such a way that companies with 50 % or more of their revenues coming from 

winning industries are assigned the value 1, and companies with less than 50 

% of their revenue originating from winning industries are assigned the value 

0. 

Looking at the results of the adjusted model, we see a considerably 

stronger effect regarding the diversification discount overall. However, look-

ing at the interaction terms Diversified × Early pandemic and Diversified × 

Late pandemic there is a clear positive effect regarding the excess value, with 

the result regarding the early pandemic being statistically significant at the 

10 % level. The interaction regarding the late pandemic is only significant at 

a 15 % level. 
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Table 5: OLS regression on excess value, from 2018 to 2021 

Variable Regression coefficients 

Diversified -0.289*** 

Early pandemic -0.060 

Late pandemic 0.018 

Diversified × Early pandemic 0.17* 

Diversified × Late pandemic 0.13 

Winning -0.06** 

CMSA 1.73*** 

Leverage -0.62*** 

Dividends Paid 0.22*** 

Cash-Flow Volatility 1.71*** 

CAPEX/Sales 0.022*** 

OIAD/Sales 0.002 

Ln Assets 0.14*** 

Constant -1.18*** 

N 14,624 

Adjusted R2 0.17 

*p<0.1; **p<0.05, ***p<0.01 

 

4.3.3 Alternative measures for diversification 

 

Using alternative measures for diversification, largely similar results are 

achieved when using the Unrelated dummy as a measure for diversification, 

as can be seen in Table 6. In the case of using the Related measure the effects 

remain similar in direction, though smaller in magnitude, and are not statis-

tically significant. Similarly, using the number of segments of a company as 

a measure for diversification also produces no statistically significant 
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relationship between the excess value and diversification. This supports the 

theory that the diversification is valuable when it is spread across sufficiently 

different industries in order to avoid being affected by the unequal impact of 

the pandemic and reduce the negative effect in excess value. 

 

Table 6: Varied measures for diversification, from 2018 to 2021 

Variable Unrelated Related No. of Seg-

ments 

Diversified -0.27*** -0.16** -0.14*** 

Early pandemic -0.053 -0.007 -0.028 

Late pandemic 0.030 0.052 -0.014 

Diversified × Early pan-

demic 

0.22** 0.006 0.014 

Diversified × Late pan-

demic 

0.14 0.058 0.038 

Winning -0.03 0.019 -0.27*** 

CMSA 1.74*** 1.74*** 1.73*** 

Leverage -0.61*** -0.62*** -0.62*** 

Dividends Paid 0.21*** 0.21*** 0.23*** 

Cash-Flow Volatility 1.79*** 1.81*** 1.72*** 

CAPEX/Sales 0.022*** 0.022*** 0.021*** 

OIAD/Sales 0.0022 0.0022 0.0021 

Ln Assets 0.14*** 0.14*** 0.14*** 

Constant -1.21*** -1.25*** -1.00*** 

N 14,624 14,624 14,624 

Adjusted R2 0.17 0.17 1.17 

*p<0.1; **p<0.05, ***p<0.01 
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5 Conclusions 

 

The results show that the excess value increased for diversified companies 

especially in the early parts of the crisis in 2020, with decreased effect 

through 2021. Further analysis shows that the effect in the excess value for 

diversified firms is driven especially by unrelatedly diversified companies. 

The partial replication of the Kuppuswamy & Villalonga (2016) experiment 

did not produce statistically significant results, potentially indicating that the 

changes and the interactions in the business environment are not directly 

comparable across the two crises.  

It could be argued that due to the generous financial subsidization by gov-

ernments, the negative effects of the pandemic didn’t become as severe as 

they perhaps were anticipated to become. Kuppuswamy & Villalonga (2016) 

show that the increase in diversification premium in the 2007-2009 financial 

crisis arose from the relative efficiency of the internal capital markets for di-

versified companies in relation to focused firms, who faced difficulties in the 

presence of financial constraints. Tokbolat & Le (2021) on the other hand 

show that in the COVID-19 pandemic, the internal capital markets became 

relatively more inefficient instead, perhaps due to the abundance in availa-

bility of capital in external markets, as indicated e.g., by the substantial in-

crease in the valuation of the S&P 500 index after the initial effects of the 

pandemic. 

Considering this, the insurance effect arising from the benefits of having 

access to internal capital markets perhaps becomes irrelevant, as the public 

stimulus through central bank and government actions forms a sort of col-

lective insurance for the entire market, devaluing the benefits from private 

company-level insurance effect generated by the internal capital markets. In-

stead, the inefficiency of internal capital markets increases relatively, driven 

by things like information asymmetry (Tokbolat & Le, 2021). This could ex-

plain why the methodology does not produce clear results in the new pan-

demic environment. 
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The results may suggest that diversification is not a strategy that works as 

a blanket response to risk, but rather that it also requires competent man-

agement of the diversified business. Tokbolat & Le (2021) find that diversi-

fied companies that were already trading at a premium, which they attributed 

to better allocation of internal resources, fared better in response to the crisis. 

These companies that were already well-managed performed better, suggest-

ing that a key factor in the pandemic environment remains the competency 

of the management, and diversification strategy on its own without properly 

managing it doesn’t automatically produce better results or improved perfor-

mance. 

Competency of the management regarding the ability to manage diversi-

fication thus becomes interesting. In their study, Li & Tallman (2011), find 

that when it comes to international diversification, companies with prior in-

ternational experience seem to perform better in response to an exogenous 

shock. Similar effect could exist between experience managing industrially 

diversified firms, and the subsequent performance of the companies, which 

creates a possible venue for future research. Diversification, thus, is not nec-

essarily a complete solution in itself, but rather a tool for firms with compe-

tent management to search for solutions leading to better performance out-

comes.  

To elaborate further on the differences in the crisis environments, Figure 

3 shows a comparison between the financial crisis beginning in latter half of 

2007, and the COVID-19 pandemic beginning in early 2020, utilizing the 

S&P 500 index. The figure shows that the development of the index is very 

different with respect to each of the crises. With financial crisis, the index 

remains relatively stable through late 2007 to beginning of 2008, before de-

clining slowly as the crisis deepens. With the COVID-19 pandemic, on the 

other hand, there is a very visible sharp drop associated with the initial onset 

of the pandemic, after which the index begins to increase far beyond the val-

ues preceding the pandemic. At the end of the comparison period, the index 

is 25 % below the initial point of the comparison period for the financial 
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crisis, and 80 % above the initial point of the comparison period for the 

COVID-19 pandemic.  

 

 

Figure 3: Comparison of S&P 500 index between the time periods of Sep-

tember 2005 to June 2009 and March 2018 to December 2021. The periods 

were chosen so that the beginning points of the crises, Q3 2007 and Q1 2020, 

are in the centre of the chart and that the periods are of the same length. 

Further, both of the indices were normalized to 100 in the beginning of the 

time period. Data retrieved from the Compustat database. 

 

Figure 4 depicts the Chicago Board Options Exchange’s Volatility Index 

(CBOE VIX) closing values for the same period as in Figure 3, from Septem-

ber 2005 to June 2009 for the financial crisis, and from March 2018 to De-

cember 2021 for the COVID-19 pandemic. The changes in VIX values, again, 

demonstrate the difference in the nature of the crises. With the financial cri-

sis, the volatility index rises moderately in the early days of the crisis towards 

the latter half of 2007, with a sharper increase occurring in late 2008. With 

the COVID-19 pandemic, the VIX sharply rises as the disease turns into a 

pandemic in early 2020, and then begins a decline that continues into 2021. 
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Onali & Mascia (2020) associate the decrease in the volatility index with the 

stimulus package announced by the United States government. 

 

 

Figure 4: Comparison of CBOE VIX between the time periods of September 

2005 to June 2009 and March 2018 to December 2021. The periods were 

chosen so that the beginning points of the crises, Q3 2007 and Q1 2020, are 

in the centre of the chart and that the periods are of the same length. Data 

retrieved from the Compustat database. 

 

It is clear that the stock market reactions to the two crises are very differ-

ent, which could explain the differences in the results between this study and 

the similar study by Kuppuswamy & Villalonga (2016). Comparing the two 

crises, the initial reaction to the COVID-19 pandemic is very sharp, with a 

rather swift recovery to pre-pandemic levels with regards to the stock index, 

and a more moderate recovery with regards to the volatility index. With fi-

nancial crisis, however, the development of the crisis appears to take place at 

a slower pace, building up over a long duration with the state becoming pro-

gressively worse. 

Interestingly, Gharehgozli & Lee (2022) discuss the role of the money sup-

ply, specifically referring to the growth of the M2 money supply, which has 

grown by $7 trillion dollars from $15 trillion dollars in the timespan of the 
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beginning of 2020 to early 2022, or a growth of almost 50%. Figure 5 shows 

the growth of the M2 money supply from 2005 to 2021. Comparing the 

growth of the money supply in the pandemic environment to its growth dur-

ing the financial crisis, they note that the growth rate during the pandemic is 

significantly higher. Together with the assessment by Onali & Mascia (2020) 

of the decrease in the CBOE VIX coinciding with the US government stimulus 

package, a natural explanation for the differences between the crises emerges 

in the unprecedentedly strong crisis response undertaken by the govern-

ment. However, it should be considered that effects regarding the financial 

situation may be region-specific. Rudolph & Schwetzler (2013) note that dur-

ing the financial crisis, the effect on discount varied based on the degree of 

the development of the capital markets in the region, with significant diver-

sification discounts found in companies operating in areas with more devel-

oped capital markets. 

 

 

Figure 5: M2 money supply for United States Dollar, showing the growth of 

the money supply from 2005 to 2021, with the growth rate accelerating in the 

wake of the COVID-19 Pandemic. Data source: Board of Governors of the 

Federal Reserve System. 
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Nevertheless, once controlling for the unequal impact of the pandemic 

across different industries, the value of diversification is again observed. As 

a specific example, the data sample contained a large number of focused 

firms operating in the biological products industry category, which experi-

enced a noticeable boon in the pandemic environment, which highlights the 

need to control for such variation between industries. This adds to the value 

of the study in the broader perspective of diversification research, as other 

studies have not accounted for such variation. Future research may be war-

ranted into more refined methods for evaluation of the industry variation, as 

well as confirming the results in different disruptive environments, as the 

pandemic has presented a very unique research setting. 
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A. SIC Industry Divisions and Major Groups 

 

Retrieved from: https://www.osha.gov/data/sic-manual 

 

Division A: Agriculture, Forestry, And Fishing 

• Major Group 01: Agricultural Production Crops 

• Major Group 02: Agriculture Production Livestock And Animal Specialties 

• Major Group 07: Agricultural Services 

• Major Group 08: Forestry 

• Major Group 09: Fishing, Hunting, And Trapping 

  

Division B: Mining 

• Major Group 10: Metal Mining 

• Major Group 12: Coal Mining 

• Major Group 13: Oil And Gas Extraction 

• Major Group 14: Mining And Quarrying Of Nonmetallic Minerals, Except Fuels 

  

Division C: Construction 

• Major Group 15: Building Construction General Contractors And Operative Builders 

• Major Group 16: Heavy Construction Other Than Building Construction Contractors 

• Major Group 17: Construction Special Trade Contractors 

  

Division D: Manufacturing 

• Major Group 20: Food And Kindred Products 

• Major Group 21: Tobacco Products 

• Major Group 22: Textile Mill Products 

• Major Group 23: Apparel And Other Finished Products Made From Fabrics And Sim-

ilar Materials 

• Major Group 24: Lumber And Wood Products, Except Furniture 

• Major Group 25: Furniture And Fixtures 

• Major Group 26: Paper And Allied Products 

• Major Group 27: Printing, Publishing, And Allied Industries 

• Major Group 28: Chemicals And Allied Products 

• Major Group 29: Petroleum Refining And Related Industries 

• Major Group 30: Rubber And Miscellaneous Plastics Products 
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• Major Group 31: Leather And Leather Products 

• Major Group 32: Stone, Clay, Glass, And Concrete Products 

• Major Group 33: Primary Metal Industries 

• Major Group 34: Fabricated Metal Products, Except Machinery And Transportation 

Equipment 

• Major Group 35: Industrial And Commercial Machinery And Computer Equipment 

• Major Group 36: Electronic And Other Electrical Equipment And Components, Ex-

cept Computer Equipment 

• Major Group 37: Transportation Equipment 

• Major Group 38: Measuring, Analyzing, And Controlling Instruments; Photographic, 

Medical And Optical Goods; Watches And Clocks 

• Major Group 39: Miscellaneous Manufacturing Industries 

  

Division E: Transportation, Communications, Electric, Gas, And Sanitary Services 

• Major Group 40: Railroad Transportation 

• Major Group 41: Local And Suburban Transit And Interurban Highway Passenger 

Transportation 

• Major Group 42: Motor Freight Transportation And Warehousing 

• Major Group 43: United States Postal Service 

• Major Group 44: Water Transportation 

• Major Group 45: Transportation By Air 

• Major Group 46: Pipelines, Except Natural Gas 

• Major Group 47: Transportation Services 

• Major Group 48: Communications 

• Major Group 49: Electric, Gas, And Sanitary Services 

  

Division F: Wholesale Trade 

• Major Group 50: Wholesale Trade-durable Goods 

• Major Group 51: Wholesale Trade-non-durable Goods 

  

Division G: Retail Trade 

• Major Group 52: Building Materials, Hardware, Garden Supply, And Mobile Home 

Dealers 

• Major Group 53: General Merchandise Stores 

• Major Group 54: Food Stores 

• Major Group 55: Automotive Dealers And Gasoline Service Stations 
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• Major Group 56: Apparel And Accessory Stores 

• Major Group 57: Home Furniture, Furnishings, And Equipment Stores 

• Major Group 58: Eating And Drinking Places 

• Major Group 59: Miscellaneous Retail 

  

Division H: Finance, Insurance, And Real Estate 

• Major Group 60: Depository Institutions 

• Major Group 61: Non-depository Credit Institutions 

• Major Group 62: Security And Commodity Brokers, Dealers, Exchanges, And Ser-

vices 

• Major Group 63: Insurance Carriers 

• Major Group 64: Insurance Agents, Brokers, And Service 

• Major Group 65: Real Estate 

• Major Group 67: Holding And Other Investment Offices 

 

Division I: Services 

• Major Group 70: Hotels, Rooming Houses, Camps, And Other Lodging Places 

• Major Group 72: Personal Services 

• Major Group 73: Business Services 

• Major Group 75: Automotive Repair, Services, And Parking 

• Major Group 76: Miscellaneous Repair Services 

• Major Group 78: Motion Pictures 

• Major Group 79: Amusement And Recreation Services 

• Major Group 80: Health Services 

• Major Group 81: Legal Services 

• Major Group 82: Educational Services 

• Major Group 83: Social Services 

• Major Group 84: Museums, Art Galleries, And Botanical And Zoological Gardens 

• Major Group 86: Membership Organizations 

• Major Group 87: Engineering, Accounting, Research, Management, And Related Ser-

vices 

• Major Group 88: Private Households 

• Major Group 89: Miscellaneous Services 

  

Division J: Public Administration 

• Major Group 91: Executive, Legislative, And General Government, Except Finance 
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• Major Group 92: Justice, Public Order, And Safety 

• Major Group 93: Public Finance, Taxation, And Monetary Policy 

• Major Group 94: Administration Of Human Resource Programs 

• Major Group 95: Administration Of Environmental Quality And Housing Programs 

• Major Group 96: Administration Of Economic Programs 

• Major Group 97: National Security And International Affairs 

• Major Group 99: Nonclassifiable Establishments 

 


