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Abstract 

The role of mergers and acquisitions (M&As) has previously been documented 

to have an important role in intra-industry downturns. However, takeover 

literature appears to lack comprehensive research on the economic performance 

of M&As conducted in such downturns, as well as factors characterizing the 

obtained returns. Using a global sample consisting of 102 bidder and 79 target 

deals, we conduct an extensive investigation to measure the short-term value 

creation from M&As for the shareholders of both bidders and targets. To create 

an understanding of M&As executed in times of intra-industry downturns, we 

examine commodity firms, as they experience distinct downturns. Furthermore, 

we apply an event study methodology to determine cumulative abnormal 

returns, as well as average abnormal returns, to measure M&A performance. 

Additionally, a cross-sectional analysis is conducted to address the impact of 

relevant deal and firm characteristics. The results show that (1) in contrast to 

initial expectations, the acquirers’ shareholders gain significant positive returns 

during downturns. Moreover, in line with previous studies, we find that the 

targets’ shareholders generate higher returns than bidders’ shareholders. (2) For 

bidding firms, we find stock offers to outperform those of cash and mixed 

offers, opposing an anticipated signaling effect. When assessing the target, we 

observe that cash and mixed payments outperform stock offers, in line with 

previous research. (3) Contradictory to previous research, we find acquirers’ 

pre-announcement performance to be positively related to bidder returns. (4) 

Consistent with previous research on the free cash flow hypothesis, bidder 

returns are found to be negatively related to excess cash, while investment 

opportunities have a positive relationship. However, we find no evidence for 

these bidder characteristics to affect target returns. (5) For both targets and 

bidders, we cannot prove that abnormal returns are affected by the strategic 

rationale of the M&A, contradicting initial expectations. (6) Lastly, our results 

do not support an explanatory effect from the financial situation of the target on 

neither the bidder nor target returns. Overall, our findings suggest that M&As 

related to intra-industry downturns create value for both targets and bidders, and 

that the characteristics applied to explain these returns tend to contradict 

theoretical predictions provided by relevant literature. 
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1. Introduction 

Mergers and acquisitions (M&As) as means to obtain corporate control is a popular focus of research 

within corporate finance (Sudarsanam & Mahate, 2003). Due to the influence of different factors, 

such as underlying motivations and the state of capital markets, the structure of M&As are complex 

and the financial implications are not always clear. However, based on current streams of theoretical 

and empirical research on M&As, literature commonly concludes that takeover activity comes in 

waves, and that target firms usually gain from acquisitions, while the value created for the bidders’ 

shareholders tend to be more ambiguous (Bouwman, Fuller & Nain, 2009).  

M&A waves have been found to be driven by economic booms. However, current streams of research 

commonly conclude that the acquiring firms in these times rarely extract any value from M&As, as 

such deals are often influenced by agency issues and management pursuing an agenda of self-interest 

(Javonovic & Rousseau, 2001). However, compared to booming markets, M&A literature identifies 

how periods of downturns tend to challenge both the dynamics and psychology within financial 

markets (Erxleben & Schierek, 2015). Implicitly, both the prosperity and confidence of market 

participants are assumed to be altered during periods of lower activity levels. In addition, as market 

valuations are low, and targets may be under financial pressure, and increased availability of bargain 

deals seems plausible. However, theory also emphasizes how downturns may impose challenges for 

acquiring firms, as factors such as constrained accessibility to M&A-financing and weak internal 

performance may influence the success of takeovers (Erxleben & Schiereck, 2015). Thus, different 

rationales argue ambiguously for the favorability of downturn M&As.  

In general, research conducted on downturn M&As is scarce, with the majority of them having an 

economy-wide focus. However, as these studies define downturns on an aggregate economic level, 

they often ignore the specific dynamics of intra-industry cycles (Fomin, 2016; Mitchell & Mulherin, 

1995; Tan & Mathews, 2010). Acknowledging that industries tend to have distinct cycles, a lack of 

previous literature leaves corporate managers with little insight regarding how to leverage M&As for 

strategic decision-making during industry downturns. The importance of uncovering evidence on 

intra-industry downturns is also signified, as industry cycles tend to fluctuate more than economic 

cycles. Due to the dependence on specific commodity prices, commodity firms are typically the 

companies that are most exposed to intra-industry cycles, thus possessing attractive characteristics 

for the study of intra-industry cyclicality (Damodaran, 2009). The role of M&As in commodity-
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related downturns has also been proven to be important, as portrayed by the oil price decline in 2014 

to 2016, and the negative cycle in metal prices from 2011 to 2016 (Deloitte, 2017; EY, 2015, 2016). 

Recent reports elaborate further on the importance of downturn M&As by referring to three broad 

strategic premises; consolidations to survive, strengthening of market positions and the chase for 

bargain deals (Bain, 2009, EY, 2017, Deloitte, 2017). Interestingly, M&A literature lacks empirical 

evidence for the economic performance of industry-specific downturn deals, as well as the factors 

characterizing the obtained returns.  

Based on the mentioned lack of research on downturn M&As on an intra-industry level, a major 

motivation for this study has been to investigate the value creation for shareholders in both bidding 

and target firms. Hence, from a more practical perspective, this study seeks to provide corporate 

management with insights into the performance of downturn M&As, as well as the potential factors 

influencing the outcome of these deals. Thus, based on an apparent gap in literature, we formulate 

the following research question:  

“What has been the short-term value creation from mergers and acquisitions for commodity firms 

during intra-industry downturns, and which characteristics explain the obtained outcomes?” 

More specifically, by investigating commodity firms, the purpose of this study has been to create an 

understanding of M&As conducted in times of industry-specific downturns, to further draw 

implications for corporate management. Thus, we seek to provide findings that may be used 

analogously for downturn M&As in other industries. In order to comprehensively answer the research 

question, this study will first apply an event study methodology to investigate shareholder returns. 

Secondly, a cross-sectional regression analysis will be applied to further uncover the impact of 

relevant deal characteristics.  

The remainder of this study is structured as follows. Section 2 gives a comprehensive overview of 

related literature and historical evidence. Section 3 develops the hypotheses for this study, while 

section 4 describes the data selection process and provides a thorough review of the final sample. 

Section 5 defines the methodology for both the event study and the cross-sectional analysis. Section 

6 presents the results from the empirical analysis, as well as a discussion of the results, and section 7 

provides managerial implications and a concluding discussion.  
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1.1. Delimitations 

Based on the chosen methodology and focus of this study, some limitations are necessary. This 

section therefore presents a brief discussion of these limitations.  

Firstly, different terms describing a merger, or an acquisition will be used interchangeably, as is often 

the case in both academic and professional publications. Thus, even though there may be some 

technical differences between M&A, mergers, acquisitions, deals, transactions and takeovers, the 

terms will be used without distinction, having no implication for the focus of this study. This is further 

elaborated in the related literature and historical evidence section. Additionally, we will refer to 

findings from normal and neutral times throughout the study. These terms refer to previous research 

where market timing has not been a focus.  

As mentioned above, we limit this study to focus on commodity firms. This limitation is valuable, as 

commodity industries experience distinct downturns that are easily definable. As will be described in 

section 4, we determine commodity industries to include agriculture, industrial metals and energy. 

Even though this study is based on these industries, we argue for a potential to use the conclusions 

analogously on other industries. However, we recognize that different industries may exhibit different 

abilities to create value from M&A activities.  

With respect to the investigated literature, we choose to focus solely on the literature we find most 

relevant. Thus, in order to cover what may be perceived to be a niche branch of M&A literature – 

downturn M&As on an intra-industry level – we discuss only the research and perspectives that 

appears to cover the topic. As this is based on the authors own opinion, we acknowledge that some 

relevant theories and empirical research may be excluded from this study. 

The conducted analysis relies on an event study to explain the value created from M&As, implicitly 

determining returns based on short-term announcement effects in stock prices. As will be explained 

in section 5, the results are assumed to be sufficient and reliable under the assumption of semi-

efficient markets. However, some scholars argue that value creation should be measured on a long-

term basis, where both stock prices and accounting data are used to measure performance. 

Nevertheless, as described in section 2, a short-term analysis is assumed to provide representative 

results, thus we limit the study from a long-term focus.  
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2. Related literature and historical evidence 

Overall, there is consensus that M&As create value. However, the distribution of wealth between 

bidder and target is often found to be ambiguous. A significant number of studies conclude with 

positive returns for either target or acquirer. These studies are conducted with the intention of 

explaining how and when companies can generate returns as a result of M&A activity. This literature 

review seeks to divide between general and specific literature, where the prior elaborates the 

theoretical and empirical background presented by previous research. The specific literature 

comprises a determination of value drivers found in M&A literature, as well as a presentation of 

empirical evidence for the effects of these factors. 

2.1. General literature regarding M&As 

In order to conduct the analysis, several underlying premises need to be established. Therefore, the 

theoretical background for the analysis will be presented subsequently. This includes a general 

introduction to M&A literature, theories of M&A cyclicality focusing on the distinctions of 

downturns and empirical evidence for bidder and target returns. 

2.1.1. Defining M&As  

Mergers and acquisitions are terms that are used to cover a broad area within corporate takeover 

literature. There are no universal definitions of these terms, contributing to a variation in their 

characteristics. Firstly, acquisitions are often referred to as a purchase of a corporation (Capron, 

1999). This requires a company to acquire a controlling interest in another company’s stock or a 

business operation (Coyle, 2000). The controlling interest is often recognized as an increase in stock 

holdings from less than 50% to more than 50% (Moeller et al., 2004). The definitions of mergers are 

more ambiguous. A narrow interpretation of the term suggests that companies of approximately equal 

size become one business by combining resources, thus sharing all risks and potential rewards 

(Fontaine, 2007). The definition of mergers can also be interpreted in a broader sense, in which a 

takeover implies that two or more companies are brought together as one to form a new corporation 

(Coyle, 2000). On the other hand, Miller et al. (2017) provide a definition of the terms where the 

differentiation between them is to some extent erased, by suggesting that a merger is an acquisition 

structure. Sherman and Hart (2006) support this view, and argue that the differences of the terms 

mergers and acquisitions may not matter as the result is often the same, which constitute two 
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companies that had separate ownership start to operate under the same roof. This study defines M&A 

transactions with a similar undifferentiated view of the terms. 

2.1.2. Strategic rationales 

M&As can be categorized as horizontal, vertical or conglomerate deals (Gaughan, 2007). A 

horizontal M&A occurs when two competitors from the same industry and area of practice form a 

single unit. Firstly, this will have the potential to increase the market power of the combined firm, 

thus resulting in an anti-competitive effect (Gaughan, 2007). The economic rationales supporting 

horizontal mergers are primarily based on the potential to achieve economies of scale or scope. 

Implicitly, reducing the cost per unit by increasing the production of one product, or by making it 

cheaper to produce a variety of different products together. M&As that involve two companies in 

different stages of the value chain, define vertical mergers. The rationale of this merger category is 

often an improvement of technical or coordination efficiency (Sudarsanam & Mahate, 2003). More 

broadly, Williamson (1981) explained the success of vertical integration by introducing transaction 

cost economics. This theory elaborates that transaction costs arise when goods or services are 

transferred across separable entities. Thus, if these costs of controlling externalities prove high, it 

may be more economically attractive to acquire the activity (Williamson, 1981). In addition, vertical 

M&As may seek to realize revenue enhancement and create new growth opportunities. However, 

Sudarsanam and Mahate (2003) argue that the latter two rationales are unlikely to generate the desired 

results. Thus, Walker (2000) found that horizontal deals in general achieve higher returns than vertical 

deals, as the potential to realize synergies is higher. Lastly, a conglomerate deal involves an M&A of 

two companies in different industries. Therefore, these M&As are often justified by risk reduction or 

to get access to new markets (Amihud & Lev, 1981). Walker (2000) provides evidence of shareholder 

losses within this M&A category. He explains that this comes as a result of irrational management 

decisions. These decisions, often referred to as agency problems, will be further elaborated 

consequently.  

2.1.3. Paradox of the bidder 

In order to determine if M&As create value it is necessary to define to whom value should be created. 

Koller et al. (2010) consider that the value term is closely related to shareholders. At the same time, 

they argue that value is relevant for all stakeholders in the company, thus aligning both shareholder 

and stakeholder interests. This is portrayed by higher valued firms generating more employment, 

giving customers more satisfaction and taking on a larger corporate responsibility (Koller et al., 
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2010). Therefore, the main intention of mergers and acquisitions is to put the acquirer in an ex–post 

position superior to ex-ante, by increasing the value of the firm (Chatterjee, 1986). Koller et al. (2010) 

argue that mergers and acquisitions overall, create value. However, the distribution of the value they 

create tend to be lopsided, with the target firms’ shareholders often capturing the majority (Andrade 

et al., 2001). This is in contrast to the initial strategic intention of creating value by conducting M&As. 

Thus, varying returns for acquiring firms can often come as a result of the managements’ motives for 

M&As, rather than underlying strategic rationales. Literature provides three major motives for 

takeovers: the synergy motive, agency motive and hubris motive (Berkovitch & Narayan, 1993). 

The synergy motive is the reason for the majority of takeovers as companies seek to improve 

operating or financial performance (Gaughan, 2007). The prior typically consists of revenue 

enhancing or cost reducing motives, often as a result of economies of scale or economies of scope. 

Implicitly, operating synergies are commonly found in horizontal and vertical deals, as previously 

elaborated. Financial synergies, on the other hand, often refer to the reduction of cost of capital 

introduced by a combination of the two firms (Chatterjee, 1986). This reduction may be explained by 

larger firms having access to cheaper capital than smaller firms (Chatterjee, 1975). Additionally, a 

combination of two firms may generate lower cash flow volatility, when the firms’ cash flow streams 

are not perfectly correlated (Higgins & Schall, 1975). These financial synergies are most prominent 

in unrelated or conglomerate deals (Chatterjee, 1986). 

The agency motive suggests a presence of conflicting interest between management and stockholders 

within the acquiring firm. Additionally, this theory introduces incentives for managers to increase 

their welfare on the behalf of the acquirers’ shareholders (Berkovitch & Narayan, 1993). Jensen 

(1986) further elaborates a potential agency problem by proposing that management has incentives 

to use excess cash to grow their firms beyond the optimal size, rather than to pay dividends. Shleifer 

and Vishny (1989) explain this incentive by arguing that management could seek to increase the 

dependence the firm has on their own skills, even though it is value destructive. Implicitly, increasing 

the managers’ power by adding resources under their control. Overall, this inflates the demand for 

target firms, correspondigly raising their bargaining power. Accordingly, the stronger the agency 

problem is the lower returns the acquirer will gain. 

As an explanation of the takeover phenomenon, Roll (1986) brings attention to the hubris hypothesis. 

He elaborates that managements overall expect too high synergy effects from M&As. Overall, the 
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result is that the acquiring firms overpay for their targets on average. Roll (1986) suggests that these 

positive valuation errors are explained by hubris and overconfidence. This implies that even though 

the bids do not justify the underlying value, they are not abandoned. The overall conclusion of the 

hubris hypothesis therefore implies that the average takeover will reduce the combined value slightly, 

while the value of the bidding firm will decrease, and the value of the target will increase. 

2.1.4. The time perspective 

Event studies are typically used in previous research of M&A performance. These studies usually 

focus on share price performance to reflect changes in shareholder wealth (Tuch & O’Sullivan, 2007). 

This requires an assumption of market efficiency, defined by Fama (1970) as security prices that 

reflect all available information. Implicitly, share prices are assumed to react timely and unbiased to 

new information. However, event studies are based on both the short and the long run1, with the goal 

of capturing the entire effect of the M&A (Tuch & O’Sullivan, 2007). Still, Agrawal and Jaffe (2000) 

find that most of the literature focuses on short-term returns around the announcement date, thus 

illuminating a general assumption of semi-strong market efficiency. As an alternative to the short-

term event study approach, several studies choose to assess long-term performance using operating 

accounting measures (Tuch & O’Sullivan, 2007). The underlying argument implies that benefits from 

takeovers will eventually appear in the firms reported accounting (Tuch & O’Sullivan, 2007). 

However, the use of accounting-based measures assert a complication, as they are not often good 

indicators of true performance. A long-term focus also possesses challenges of isolating the effect of 

the M&A in focus, from other events. Implicitly, even though M&As are long-term investments, the 

short-term stock price reaction therefore should reflect the long-term value (McWailliams & Siegel, 

1997). 

2.1.5. Theories of M&A cyclicality  

Within literature on the market for corporate control, scholars have found that M&A activity has a 

cyclical pattern. Investigating the economy in general, Eisfeldt and Rampini (2006) and Harford 

(2005) prove that takeover activity is higher in periods of economic booms, than in periods of 

economic downturns. Mulherin and Boone (2000) and Andrade et al. (2001) prove that the same trend 

of M&A clustering in upturns also characterize cyclicality within specific industries. Although 

                                                 

1 The short run is up to three months after announcement, while the long run is up to five years after (Tuch and 

O’Sullivan, 2007) 
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findings are consistent on the existence of waves in M&A activity, there is no consensus as to why 

these merger waves develop (Harford, 2005). However, Harford (2005) and Gugler et al. (2012), 

argue that possible explanations can broadly be categorized based on two perspectives. The first 

perspective provides a neoclassical approach, suggesting that the clustering of M&A transactions is 

guided by managers making reactive decisions to industry-level shocks, with the motive of 

maximizing shareholder value (Gort, 1969; Mitchell & Mulherin, 1996). Contradictorily, the second 

perspective argues that selfish behavior by corporate management is the main driver for clusters of 

M&A transactions during upturns (Erxleben & Schiereck, 2015). Martynova and Renneboog (2005) 

support this view by presenting the theory of managerial herding, implying that cyclical patterns of 

M&A activity arise as managers of bidding firms mimic each other’s actions. 

2.1.5.1. The distinction of downturns 

The previous explanations of merger waves on both an economy wide and intra-industry level 

discusses aspects that separate downturn markets from those of normal times. In general, downturn 

markets are recognized by lower activity levels, and literature commonly refers to the constrained 

accessibility of capital to describe these periods (Harford, 2005). The implication of constrained 

capital comes from two different effects, as both overall cash flows in the in industry decreases, and 

the prospect of obtaining external financing declines. Firstly, these two effects may imply that the 

total created values from M&As are lower during downturns, as reduced access to capital may prevent 

potentially profitable deals from being executed. Nevertheless, Varaiya (1988) empirically prove that 

the overall effects of lower cash flows within industries contribute to lower bid premiums, implying 

increased bidder returns. Thus, the findings of his study propose a potential lower effect of hubris 

during downturns. From an agency point of view, Jensen (1986, 2004) theorizes that the potential 

presence of these issues also may be lower in downturns, due to the mentioned industry-wide cash 

flow contraction that contributes to managers being more cautious. Contradictory, managements’ 

incentives to increase firm-complexity to ensure their own importance may be of even higher 

relevance in downturns, which are characterized by higher unemployment rates (Erxleben & 

Schiereck, 2015). Indicatively, agency issues are likely to be present also in downturn markets. 

Additionally, Saikevicius (2013) identifies that downturn markets are commonly characterized by an 

enhanced risk aversion. In combination with higher cost of capital requirements, he argues that 

downturns should comprise M&A strategies that are less opportunistic and with the purpose of 

creating value. Thus, the theoretical background of up- and downturn markets provide potential 
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explanations as to how M&As are perceived, implicitly portraying factors that may influence the 

outcomes of the empirical testing later in this study. 

2.1.5.2. Empirical research on downturn M&As 

To uncover whether the theoretical aspects of merger waves are transferred to differences in M&A 

performance based on market timing, this section surveys existing empirical research related to the 

returns of differently timed transactions. Notably, due to the lack of intra-industry evidence, the 

majority of the presented findings will be related to economy-wide research. However, the results 

still provide an important insight that potentially allows for an inference of aspects that also explain 

intra-industry returns. Overall, the studies of economy-wide M&As with a cyclical focus do not 

present a clear-cut answer to their performance (Saikevicius, 2013). Supporting the argument of 

Jensen (2004), suggesting higher agency costs and lower returns in booming markets, Goel and 

Thakor (2009) present empirical findings of bull market transactions generating lower bidder returns 

than M&As conducted in bear markets. They argue that transactions with positive synergies are more 

likely to be conducted during bear markets, as the focus of management should be on organizational 

efficiency rather than envy motivated growth and expansion decisions. Arguing that weak markets 

present opportunities of low valuations, less competition for acquisition targets and potential bargain 

deals in terms of corporate assets, Erxleben and Schiereck (2015) also supports the attractiveness of 

M&As during downturn markets. In a comparative study of weak versus strong markets, they provide 

empirical evidence suggesting that returns from weak market acquisitions outperform those made in 

strong markets, in the long-term. Similar conclusions have been drawn by both Bouwman et al. (2009) 

and Rhodes-Kropf and Viswanathan (2009), finding that the long-term performance for acquisitions 

conducted in low-valuation markets outperform those of high-valuation markets. However, Erxleben 

and Schiereck (2015) find the opposite effect in the short-term, suggesting reluctant reactions to 

takeovers in uncertain markets. Supporting this finding, Lambrecht (2004) and Maksimovic and 

Phillips (2001) also prove that gains from M&As are greater in times of economic expansion. 

Ultimately, empirical evidence suggests ambiguous results from economy-wide testing. 

2.1.6. Value creation  

2.1.6.1. Bidder returns in normal times 

The results of previous studies present a significant lack of consistency in the findings of M&A returns for 

bidders. This can be portrayed by the review conducted by Martynova and Renneboog (2008) 

consisting of a summary of 17 geographically widespread studies. Their findings include an almost 
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even split of positive and negative bidder returns across the 17 studies. Additionally, Andrade et al. 

(2001) have further elaborated that a great portion of the total number of acquirer returns are 

insignificant. This was confirmed by Bruner (2002) with his survey of 114 event studies from 1971 

to 2001. He finds evidence for a combined wealth creation, but on average zero returns for bidders. 

However, research of European deals conducted by Goergen and Renneboog (2004) and Martynova 

and Renneboog (2008) provide evidence for a small, but positive bidder announcement of 

respectively 0,7 and 0,5 percent. Results from emerging markets also support positive returns for the 

bidder as proven by Ma, Pagan and Chu (2009), and Sehgal et al. (2012) provide evidence for positive 

returns in five out of six BRICS countries2. Contrary, Dodd (1980) finds that acquirers on average 

sustain losses in his study of the U.S. stock market. This negative trend in U.S. was also proven more 

recently by Moeller et al. (2004). They conclude that the losses are significant due to negative synergy 

effects in combination with high valuations. Overall, the research that is carried out over the last three 

decades have failed to answer the question of acquirer returns unanimously (Saikevicius, 2013). Apart 

from geographical differences, there is little consistency in the results of value creation for bidding 

firms from downturn M&As.  

2.1.6.2. Target returns in normal times 

As established in the previous section, empirical research on the wealth effect for acquiring firms 

provides mixed results, but with some geographic differences. These geographical differences seem 

to be present also for target firms, as they are often found to be significantly positive (Jarrell & 

Poulsen, 1989; Martynova & Renneborg, 2005; Saikevicius, 2013). Studying data consistent of US 

transactions from 1958 to 1978, Dodd and Ruback (1977) find significant target returns of more than 

20%. Consecutive studies consistently find similar outcomes. Based on a review of 13 event studies, 

Jensen and Ruback (1983) prove positive returns between 20% and 30% for target firms. In two 

country-specific studies, Broyles and Hecht (1977) and Eckbö and Langohr (1989) investigate the 

UK and the French market, respectively. Both studies find significant positive returns for the target 

firm. More recent studies conducted on European and North American deals also provide evidence 

of positive returns for the target firm. While Goergen and Roenneboog (2004) find announcement 

returns of 9% on large intra-European deals, Ang and Cheng (2006) present findings of more than 

26% of returns for target firms over the event window. Several studies focus on transactions 

                                                 

2 Brazil, Russia, India, China and South Africa 
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originated outside of Europe and North America. By investigating deals from Hong Kong, China, 

Taiwan, South Korea and Japan, Wong and Cheung (2009) find small negative returns for target 

firms, though not statistically significant. More in line with previous research, Pandey (2001) studies 

large deals from the Indian market, finding significant positive returns of more than 10% for target 

firms. Hence, literature presents a relatively consistent picture in that the target firms seems to gain 

positive returns from M&A transactions (Campa & Hernando, 2004; Kaplan & Weisbach, 1992; 

Martynova & Renneboog, 2006; Mulherin & Boone, 2000).  

2.2. Specific literature 

Several scholars have investigated the drivers of performance for the involved parties in mergers and 

acquisitions. From these studies, various factors are determined to have explanatory power for the 

returns generated by both bidding and target firms. Literature concerning downturn M&As present a 

distinction on the relevance of value drivers related to M&A performance. Implicitly, studies tend to 

separate between main determinants of M&A performance, and additional explanatory factors3. The 

specific literature is primarily focused on M&As in normal times, as this is when most of the previous 

empirical research is conducted.  

2.2.1. Empirical evidence for value drivers 

2.2.1.1. Method of payment 

An important part of M&A decisions involves the method of payment. The most commonly used 

methods are payments with cash, equity or a combination of the two. The effects of the method of 

payment has been thoroughly explored as a driver of value creation. Kargin et al. (2001) elaborate 

that with symmetric information, no transaction costs and no taxes, the medium of exchange is 

irrelevant. However, as this is not the case, empirical testing often proves that the choice of exchange 

medium has a significant effect on the returns. Servaes (1991) examined the US market and found 

that total returns are 10% larger in cash takeovers than in pure securities takeovers. Frank et al. (1988) 

prove in their analysis of UK and US stocks, that both targets and acquirers are better off with cash. 

This has more recently been supported by Antoniou and Zhao (2004), who proved that bidder returns 

are lower when takeovers are financed with common stock. Myers and Majluf (1984) suggest an 

explanation for these effects. Their presentation of the pecking order theory implies that management 

                                                 

3 As presented by Saikevicius (2013), Faelten and Vitkova (2014) and Erxleben and Shiereck (2015) 
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knows more about the firms’ value than potential investors, thus implying asymmetric information. 

The actions of management can therefore signal valuable information to the market (Travlos, 1987). 

According to the pecking order theory, managers will consequently prefer cash offers if they believe 

their firms are undervalued, and common stock when the opposite is the case. Thus, an announcement 

will reflect the gain from takeovers, as well as the information this takeover provides (Travlos, 1987). 

Shleifer and Vishny (2003) elaborate on the signaling effect as they argue that overvalued companies 

have incentives to use stock in acquisitions when they expect long-term negative returns on their 

shares. Still, the effects can be more ambiguous as Chang (1998) and Fuller et al. (2002) present 

results proving that stock offers on private firms do not have smaller bidder returns than cash offers, 

in the short-term. Hansen (1987) presents an alternative view as he focused on target preferences, in 

relation to the pecking order theory. Indicatively, the previously mentioned signaling effects of the 

methods of payment also apply to the target firms. He elaborates that stock bids present a risk and an 

opportunity for the target. Firstly, the risk comprises that the acquirers’ management offer stock when 

their companies are overvalued. On the other hand, the fact that acquiring managers do not want to 

offer stock when they see potentially significant synergy effects, indicates that the target misses out 

on returns. Overall, this suggests that the means of payment have an effect on both target and bidder 

returns due to asymmetric information, from both sides of the deal. 

2.2.1.2. Acquisitions of distressed targets 

As previously elaborated, the number of financially distressed companies increases during downturns 

(Carapeto et al., 2010). According to Ravichandran (2009), this enables companies with superior 

equity positions to purchase companies and assets for distressed prices. Implicitly, as an effect of 

distress, the bargaining power of the target should fall, thus lowering bid premiums. This 

argumentation has encouraged to test the explanatory power of distress as a value driver for M&A 

returns. Carapeto et al. (2010) provide empirical evidence for an expected positive value effect from 

distressed transactions in capital markets, thus supporting Ravichandran (2009). Still, Clark and Ofek 

(1994) find that abnormal returns for both acquirers and distressed targets are similar to those of the 

general population. Erxleben and Schiereck (2015) on the other hand, provide evidence for negative 

and significant returns for the acquirer of distressed targets, which is confirmed by Ang and Mauck 

(2010). The latter also proved that distressed targets during crises receive 30% higher offer premiums 

than distressed firms in normal periods. Implicitly, Ang and Mauck (2010) refer to a behavioral 

explanation, as acquirers are assumed to overestimate their distressed discount. Empirical evidence 

therefore indicates a more nuanced result of bidder and target returns, than underlying theory 
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suggests. Overall, this supports Saikevicius (2013) who state that the decreasing number of 

transactions in downturns does not necessarily imply that the quality of the transaction goes down.  

2.2.1.3. Strategic focus of acquisition  

One of the oldest lines of research on returns of M&A activity has involved the strategic rationales 

of deals, and more specifically, the performance of focused versus diversified acquisitions (Bruner, 

2004). The conventional view is that focused acquisitions have the opportunity to generate synergies 

to a greater extent than diversified deals (Seth, 1990). The majority of empirical results also provide 

evidence suggesting that this is the case. Singh and Montgomery (1987) prove that industry 

relatedness generate a higher combined value, as well as it has been found to increase bidder gains. 

Healy et al. (1992) prove in their research of industrial firms in the US, that acquisitions within 

overlapping industries generate significant improvements in operating cash flows. In addition, 

Pettway and Sicherman (1987) confirm that acquisitions of unrelated assets affect the bidders’ 

shareholders negatively. The principle agent theory proposes a possible explanation. Empire building, 

as discussed by Halpern (1983), involves the aspiration of managers to build and control a large 

corporation. These acquisitions have small synergy gains and with the costs of negotiation and 

coordination problems, they are likely to result in an economic loss. Contradictorily, Bruner (2004) 

found that diversification could prove to generate positive returns when it facilitates knowledge 

transfers among different businesses. It also has the possibility to create financial synergies, as 

previously elaborated, by reducing the cost of financing as a consequence of lowering the risk of 

default (Bruner, 2004). The research provided by Elgers and Clark (1980) support this by proving 

that conglomerate mergers generate superior wealth effects for both buyer and target shareholders, 

compared to non-conglomerate mergers. Yagil (1981) supports a positive view of diversification. He 

argues, in a study of business cycles, that diversified acquisitions are negatively related to the risk of 

insolvency, therefore proving a positive synergy effect. However, the majority of previous research 

concludes that focused acquisitions generate larger returns than diversified deals for both target and 

acquirer, though with some ambiguous results.  

2.2.1.4. Pre-announcement performance 

The pre-announcement performance of the acquirer has also been a discussed driver for M&A-returns 

in previous literature. The majority of empirical evidence prove to support a negative relationship 

between abnormal returns and pre-announcement performance. The underlying argument is related 

to the previously elaborated hubris theory as proposed by Roll (1986). Managers that have 
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experienced success in the past are more likely to get over-confident in the future. This was confirmed 

by Rau and Vermaelen (1998) and Sudarasnam and Mahate (2003), as they proved that strong pre-

bid acquirers perform significantly worse than weak pre-bid acquirers in the long-run. However, as 

previously mentioned, Varaiya (1988) argues for a less significant presence of hubris during 

downturns. The level of performance is often measured by market-to-book ratios as these ratios 

represent both historic performance and future expectations (Sudarsanam & Mahate, 2003). 

Additionally, high market-to-book ratios also imply that the market has sizable expectations to the 

future, thus indicating a potentially larger downside when deals do not meet these expectations 

(Sudarsanam & Mahate, 2003). To conclude, previous literature suggests that a high market-to-book 

ratio will lead to lower returns. However, the explanatory effect that pre-announcement performance 

has in downturn markets is not a comprehensively researched topic. 

2.2.1.5. Free cash flow 

The bidders’ cash flows prior to acquisitions is a well-researched topic within M&A literature. The 

relevance of this characteristic is justified by agency problems as elaborated by Jensen and Meckling 

(1976). They argue that agency issues occur when managements avoid distributing excess cash as 

dividends, while they have free cash flows4 at their disposal. Managers therefore act in their own 

interest, causing investments in negative net present value projects. Jensen (1986) later developed 

this into the free cash flow hypothesis. Lang et al. (1991) seek to test this hypothesis, implicitly by 

analyzing if firms with high cash flows and low investment opportunities will generate negative 

abnormal returns. By using Tobin’s Q as a proxy for investment opportunities, they find support for 

the hypothesis as bidder returns were proven to be negatively related to cash flow for low Q bidders, 

but not for high Q bidders. Servaes (1991) also explored the hypothesis and found in his research that 

target, bidder and total returns are larger when targets have low Q ratios and bidders have high Q 

ratios. Additionally, Harford (1999) provides further empirical evidence to support the presence of 

agency costs related to free cash flow. Firstly, he confirms that cash rich firms are more likely than 

other firms to attempt acquisitions, as well as finding that acquisitions made by cash rich firms on 

average are value decreasing. From another perspective, Goergen and Renneboog (2004) have 

                                                 

4Free cash flow is defined as cash flow left after the firm has invested in all positive NPV projects (Jensen, 1988) 
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investigated the effect of cash holdings for targets. They find that the amount of cash held by targets 

may have an impact on the bid premiums, therefore also on the stock returns around announcement. 

2.2.2. Additional determinants presented in literature 

2.2.2.1. Performance between industries 

In line with the predictions presented by Mitchell and Mulherin (1996) various empirical research 

suggests that M&As conducted in distinct industries may generate different returns. Darkow et al. 

(2008) studied the logistics industry, and in contradiction to the evidence presented in section 2.1, 

they find positive returns for bidding firms. Their research explains the positive returns based on 

specific characteristics related to both growth and cost synergies separating this industry from 

transactions in other industries. Similarly, Laabs and Schiereck (2010) found that merger activity in 

the automotive industry from 1981 to 2007 created significantly positive announcement returns for 

acquiring companies. Their study argues that these findings represent outstanding attributes within 

the automotive industry in terms of perceived synergy potentials. Similar evidence was also found in 

the agricultural sector (Ebnet & Theuvsen, 2007). That being said, few studies have been conducted 

with the goal of comparing returns between industries, suggesting that industry-specific factors are 

yet to be determined to have significant effect on the value creation from M&As. 

2.2.2.2. Relative size of the target 

Previous research on value creation within M&As has identified the relative size of the target firm to 

be an influential explanatory factor (Bradley & Sundaram, 2004). Hamza (2011) finds a positive 

correlation between the relative size of the target and the abnormal returns, if the market anticipates 

that the bidder will easily be able to integrate the target. Empirical evidence from Servaes (1991) 

confirms this prediction, finding that the combined value creation in a transaction is higher when the 

target is large relative to the bidder. Devos et al. (2009) found similar evidence, arguing that there is 

a positive relationship between the relative size of the target and the potential for realizing meaningful 

synergies. However, other empirical research presents findings of a more nuanced picture. Studying 

weak versus strong markets, Erxleben and Shiereck (2015) present empirical findings of a negative 

relationship between the relative size of the target and the returns generated in M&As, implying that 

transactions involving a small target relative to the bidder creates more value for the acquiring firm. 

They rationalize their results by the possibility that a smaller target should introduce less complexity 

and integration risk. As a variation of the relative size effect on transaction returns, other scholars 

find similar evidence by applying the market capitalization of both the bidder and target to measure 
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the influence of differences in size (Rossi & Volpin, 2004; Moeller et al., 2004). To summarize, 

empirical findings present ambiguous results related to the direction of the size effect. 

2.2.2.3. Cross-border transactions 

Research on cross-border transactions has shown that these transactions tend to perform differently 

compared to domestic transactions. Both Wansley et al. (1983) and Martynova and Renneborg (2006) 

find that targets in cross-border transactions generate higher returns relative to domestic transactions. 

While results are quite consistent for target firms, findings for acquiring companies are mixed. Conn 

et al. (2005) find that bidding firms in cross-border transactions significantly underperform relative 

to domestic bidders. However, research by Gregory and McCorriston (2005) find that cross-border 

transactions provide the bidder with returns that are insignificantly different from zero, implying a 

neutral effect for bidder-firms.  

2.2.2.4. Performance across geographies  

Based on the level of competiveness in the market for corporate control, Alexandridis et al. (2010) 

find that there are geographical differences in returns for parties involved in M&A transactions. More 

specifically they find empirical evidence stating that the UK, the US and Canada (UUC) are the most 

competitive acquisition markets. With the rest of the world (RoW) representing less competitive 

markets, they find that premiums paid by bidders in the UUC are typically 41% higher than in the 

RoW, leading bidders to perform better in the RoW. In a comparative study within the European 

market, Martynova and Renneboog (2006) find that the legal origin of the involved parties has an 

impact on both bidder and target returns. More specifically, their research finds that targets from 

countries with high shareholder protection experience higher returns compared to those with low 

shareholder protection. For the acquirer, their study further proves that bidding firms of English, 

German and Scandinavian origin generate significantly positive announcement effects, while those 

with legal origin in France or the European Union are not different from zero. These findings imply 

that the country of origin might explain some of the dispersion in the results presented in section 

2.1.6., as there appears to be differences in returns across geographies. 

2.2.2.5. Systemic risk in the target firm 

Systemic risk in public corporations has been applied by multiple event studies as a potential 

explanatory factor for returns in M&A transactions (Drymebtas & Kyriazopoulos, 2014). In a study 

reviewing management scholars’ measurement of M&A performance, Meglio and Riberg (2011) 

conclude that beta coefficients are commonly applied to account for firm specific risk. As presented 
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in section 2.1, periods of economic downturns are expected to lead market participants into more risk 

averse positions, furthermore affecting the number of conducted M&As. Hence, this study perceives 

beta to be a potentially important determinant affecting the attractiveness of targets during downturns, 

and furthermore the performance of M&A transactions. Empirical studies such as He et al. (2008) 

and Drymbetas and Kyriazopoulos (2014) implement this measure to explain abnormal M&A returns. 

Their results are however, mixed. While the prior finds significant positive returs for the target firm, 

the latter study finds a negative and insignificant causality between beta and M&A announcement 

effects.  

2.2.2.6. Bidders pre-announcement ownership 

With respect to the pre-announcement ownership, referred to as bidder toehold, previous research has 

investigated if such ownership can be a determinant of returns generated in M&As. Betton and Eckbo 

(2000) study how the size of a bidder’s toehold affects the offered bid premiums. They prove a 

significant negative correlation between bidder’s toehold and bid premiums. Goldman and Qian 

(2005) contribute to this field of research, finding that toehold is an important factor that can be 

optimized to increase the chances of a successful takeover. Based on an event study on the French 

market, Hamza (2011) provides empirical evidence that bidders with toeholds in targets generate 

significantly higher returns than bidders without toehold. Hence, supported by Ciobanu (2014) and 

Bris (2002), literature appears to be consistent in that the bidder’s toehold has an effect on the 

acquisition premium.  

2.2.2.7. Capital structure 

In a study of the announcement effects that capital structure changes have on security prices, Masulis 

(1980) proves that such events lead to significant price adjustments. He further extends his research 

with potential implications for M&A transactions, as the capital structure of the combined entity often 

will be affected by the initial capital structure of both the bidder and the target. Based on the presence 

of capital structure changes, he argues that the value for shareholders will be affected by e.g. corporate 

tax effects and redistribution effects. Hence, his paper underlines the importance of taking capital 

structure effects into account when using stock prices to investigate announcement effects. Supported 

by empirical evidence, Israel (1991) confirms the importance of capital structure in M&As by 

predicting that the returns of acquiring firms decrease with the rise target firms’ debt level. From the 

target’s perspective, Drymbetas and Kyriazopoulos (2014) find a negative relationship between the 

debt-to-equity ratio and the returns gained by target shareholders. From another perspective, they 
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argue that this relationship can be explained by a signaling effect of debt, implying that a higher 

degree of leverage can be perceived as the target doing worse. Furthermore, from the perspective of 

the acquiring firms’ debt burden, Uysal (2011) finds that there is a positive relationship between 

overleveraged acquirers and the returns they receive from M&A transactions. From an agency-

perspective, Uysal (2011) argues that this relationship is a result of managers in overleveraged firms 

having financing constraints, making them more likely to pursue value-enhancing acquisitions. To 

conclude, the importance of the capital structure is documented in relevant literature, even though 

empirical evidence portrays mixed findings of the effect. 
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3. Hypotheses 

Guided by the objective of this study, as well as the previously reviewed literature on mergers and 

acquisitions, the following section presents the hypotheses that are to be tested. While the first two 

hypotheses will seek to conclude on the short-term value creation from M&As during intra-industry 

downturns, the latter nine hypotheses focus on determining which characteristics that may explain 

the value created. Thus, they ensure that the different aspects of the research question can be 

comprehensively answered. As mentioned in section 2.1, M&A literature appears to lack exhaustive 

research on the value creation in differently timed M&As, and more specifically, during downturns. 

This has contributed to the hypotheses in large being formulated based on empirical results from 

normal times. Nevertheless, this study seeks to provide new insight into this field of research.  

3.1. Value creation 

Measured by the cumulative abnormal returns (CAR) generated by M&A transactions, the first two 

hypotheses seek to investigate the value creation for both bidder and target firms during downturns. 

Following the assumption of a semi-efficient market, the value created from an M&A should be 

reflected in the stock price immediately upon announcement (Fama, 1970). Furthermore, as will be 

elaborated in the methodology part of this study, the investigation of these two hypotheses will play 

an important role when testing subsequent hypotheses, as CAR will act as a dependent variable in 

these analyses. The investigation of whether M&As create value for shareholders during downturns 

is highly interesting, as it may provide insight into when corporate management should conduct 

M&As, and what returns they can expect to obtain. As concluded in the literature review, research 

presents ambiguous results related to the returns generated by bidding firms, both across geographies 

and through time. While some studies find small positive bidder returns, others find small losses. 

Thus, we formulate the following hypothesis:  

Hypothesis 1.1: Zero bidder returns from the announcement of a deal 

With respect to the target firm, the literature review implied a relatively consistent picture in that the 

average returns from M&A transactions are positive for target firms. However, returns gained by 

targets are determined from premiums paid by bidders, which may be affected by downturns as 

market conditions change. That being said, due to the consistencies and levels of returns found in 
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previous research, positive returns for targets are expected to be present also during downturns. 

Correspondingly, the following hypothesis is developed.  

Hypothesis 1.2: Positive target returns from the announcement of a deal 

3.2. Means of payment 

Previous research seems to be relatively consistent regarding the perceived influence of different 

payment methods in M&As, finding that cash offers outperform stock offers. As the literature review 

presents, this is often explained by signaling effects and the pecking order theory, implying the 

presence of asymmetric information. Thus, bidding managers are expected to prefer stock offers when 

their firms are overvalued, and cash offers when the opposite is the case (Myers & Majluf, 1984; 

Travlos, 1987). As a result, Shleifer and Vishny (2003) elaborate that market participants will take 

the potential overvaluation of the bidder’s equity into consideration, pricing the stock accordingly. 

On the other hand, scholars argue that cash offers signal confidence, implying the ability to handle 

increased leverage5 (Faccio & Masulis, 2005). As implied by the literature review, dynamics within 

capital markets and the availability of M&A-financing may change during downturns. Thus, an 

understanding of how different financing methods drive value creation during downturns may provide 

management of both bidders and targets with valuable insights. As the majority of research find cash 

to outperform stock offers, the hypothesis is formulated accordingly.  

Hypothesis 2.1: Cash offers generate higher bidder returns than stock offers 

The literature review similarly finds that cash offers outperform stock offers when investigating the 

returns generated by target firms. Based on the explanation of asymmetric information in stock bids, 

target–firms may be better off by accepting cash offers, rather than taking on risk by accepting 

potentially overvalued stock offers. However, bidders are also incentivized to offer cash when they 

do not want to share potential synergy effects with the targets, thus indicating that target shareholders 

are left out of future value creation by accepting cash. Additionally, as downturns may reduce market 

liquidity, bidders may have limited available alternatives regarding the mean of payment, especially 

related to debt-financed M&As. Thus, downturn dynamics may lead to a reduction in the likelihood 

of signaling effects from the chosen payment, as the decision is rather driven by constrained financing 

                                                 

5 Cash offers are usually financed by issuing debt (Faccio & Masulis, 2005) 
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options. Thus, in order to provide management with valuable insight on how to perceive different 

offers, an investigation of the mean of payment becomes increasingly interesting during downturns. 

However, with theoretical predictions being somewhat unclear for weak markets, the hypothesis is 

developed based on the empirical evidence from normal times.  

Hypothesis 2.2: Cash offers generate higher target returns than stock offers 

3.3. Bidders pre-announcement performance 

Hubris in managerial decision making is a common theory used to explain why M&As do not 

generate returns. As the literature review uncovered, this is especially relevant in relation to company 

performance, as managers may get overconfident when they have proven a solid record of 

accomplishments. In such cases, there is a tendency that managers overestimate the ability to realize 

gains from M&As. Additionally, well-performing managers may be subject to significant 

expectations in the financial markets, which may have an implication on the stock price upon the deal 

announcement. Empirical findings support this perspective, as previously presented in the literature 

review. However, different scholars argue that the influence of pre-announcement performance might 

be more ambiguous in downturn markets, due to lower overall profitability. The latter argument 

makes the following hypothesis highly relevant for management of bidding firms, as financial 

markets may treat well-performing firms conducting M&As in downturns differently than during 

normal times. Acknowledging this, the hypothesis is formulated with respect to the general economic 

rationale explained by the hubris theory. Furthermore, as this theory is solely focused on the pre-

announcement performance of bidders, a hypothesis will not be formulated for targets.  

Hypothesis 3: Bidders pre-announcement performance is negatively related to their generated 

returns 

3.4. Cash flow and investment opportunities 

As presented in the literature review, the influence of cash flows in bidding firms has been extensively 

researched within M&A literature. In normal times, it is argued that managers in firms with excess 

cash flows may be led by their self-interest to invest in acquisitions with negative net present value, 

implying transactions that are subject to agency costs (Jensen, 1986). As previously elaborated, 

empirical findings are consistent in that the bidder-firms’ cash flows are negatively related to the 

bidders’ returns from M&As. In addition are bidding firms with few investment opportunities found 
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to incur relatively higher agency costs than firms with many investment opportunities, holding cash 

flows constant (Lang et al., 1991; Servaes, 1991). However, downturns will lower the overall cash 

flows in the industry, which has potential to alter the markets’ reaction to free cash flow endowed 

bidders. The results of this test may therefore be an important supplement to existing literature, as it 

has potential to provide managers with insight regarding how to navigate their M&A-agenda with 

respect to excess cash and available investment opportunities. The hypothesis is formulated in 

accordance to research from normal times.  

Hypothesis 4.1: The bidders’ amount of cash flows are negatively related to bidder returns, while 

the extent of value creating investment opportunities will have an inverse effect 

Little research has been conducted to investigate target returns when the acquirer suffers from cash 

flow related agency costs. However, linked with the hubris explanation presented by Roll (1986), 

overconfident managers of cash rich firms on average overestimate potential synergies created by 

M&As. Implicitly, these transactions may contribute to a redistribution of wealth from shareholders 

in the bidding firms, to the target firms. This perspective was further elaborated by Lang et al. (1991), 

who hypothesized that excess cash and few investment opportunities could lead bidders to pay higher 

takeover premiums, making target shareholders better off by accepting bids from such firms. 

However, the mentioned changes in market conditions may alter the general free cash flow rationales, 

as mentioned in the previous hypothesis. Due to limited research within this topic, we expressed the 

hypothesis in accordance to Lang et al. (1991) as the following:  

Hypothesis 4.2: The bidders’ amount of cash flows are positively related to target returns, while the 

extent of value creating investment opportunities will have an inverse effect 

3.5. Industry relatedness 

The strategic rationales for M&As is a well-researched topic of previous literature, as it may create a 

valuable foundation for managerial decision-making. Indicatively, focused acquisitions are often 

targeted to increase operating synergies, while diversification motivated deals often seek to reduce 

risk or pursue growth by acquiring unrelated businesses. The literature review proposes that both 

focused and diversified acquisitions may be subject to irrational management motives. However, this 

is especially a threat for diversified deals, where the risk of empire building is most significant 

(Halpern, 1983). The majority of previous research provides evidence that industry related 

acquisitions generate higher combined returns, thus supporting the prediction of empire building. 
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However, from a downturn perspective, the perception of operating and financial synergies may 

change. Especially considering that risk aversion may increase in downturn markets, indicating more 

support for risk reducing diversification deals. That being said, the hypothesis is stated based on an 

expectation of superior returns from focused deals.  

Hypothesis 5.1: Bidder returns are higher when the M&A is focused rather than diversified 

Empirical evidence related to the effect that strategic rationales have on target returns is scarce. 

However, existing research prove that the overall combined value creation is higher for focused deals. 

This comes as a consequence of strategic buyers having the potential to generate greater synergies, 

on average, than diversified deals. Hence, the increased combined value creation may enable the 

payment of higher premiums, furthermore suggesting a transfer of wealth to target shareholders. 

Therefore, in normal times, targets’ managements will typically prefer strategic buyers (Seth, 1990). 

However, the effects of downturns have potential to alter this perception, as the relative attractiveness 

of focused versus diversified deals may change, e.g. by the previously elaborated enhanced risk 

aversion. The results of this hypothesis has therefore potential to support target managements during 

downturns, when considering differently rationalized offers. Nevertheless, with limited research from 

downturns, the hypothesis is stated in accordance to normal times, thus suggesting an expectation of 

higher returns for target shareholders in focused deals.  

Hypothesis 5.2: Target returns are higher when the M&A is focused rather than diversified 

3.6. Level of distress 

The number of distressed firms have been found to increase during downturns, proving the relevance 

of investigating how the acquisition of such firms may influence returns. Overall, Ravichandran 

(2009) suggests that lower bargaining power for distressed firms leads to lower bid premiums. 

However, empirical evidence provides a more nuanced explanation, as several studies present 

different results. The acquirers’ management hubris is again of relevance (Ang & Mauck, 2010). 

Implicitly, irrational acquirers are assumed to overestimate the possible discount of acquiring 

distressed targets, thus destroying value for their shareholders. Nevertheless, the hypothesis seeks to 

investigate the economic rationale of bidders being able to take advantage of the increased bargaining 

power, and therefore increase the shareholders value. The results of this hypothesis has potential to 

be an important addition to literature in terms of using market cyclicality to optimize M&A returns.  
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Hypothesis 6.1: Bidder returns are higher when acquiring targets that suffer from distress 

The same economic rationale is applied for target firms, as an expected lower bargaining power may 

reduce premiums, and thus shareholder returns. As a result, the hypothesis seeks to test if premiums 

are lower when target firms suffer from distress. However, the lack of empirical evidence in 

downturns, might prove a different causality. As mentioned, Ang and Mauck (2010) suggest that 

premiums might be higher for distressed firms in downturns, as bidders may overestimate the 

distressed discount. As proposed for the bidder, behavioral irrationality can therefore have an effect 

on the outcome of the hypothesis. The hypothesis is formulated as: 

Hypothesis 6.2: Target returns are lower when they suffer from distress 
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4. Data  

The scope of the research question requires a thorough process of gathering data in order to ensure 

validity and reliability in the dataset. Thus, the method of selecting data has been divided into 

different processes. Firstly, this section will present the data selection processes. Furthermore, a 

presentation of the final dataset will be provided, accompanied with a discussion of the descriptive 

statistics.  

4.1. Data selection 

The specific focus of this study requires a significant level of specificity to secure a reliable dataset. 

As mentioned, the data selection is therefore divided into three processes. The first process involves 

defining both downturns and commodity industries, as well as determining which periods and which 

sectors fall within these definitions. The second process comprises the establishment of criteria for 

collecting data from the database of use, Zephyr. Lastly, the third process presents another set of 

criteria in order to ensure that the deals provided by Zephyr contain the necessary data to conduct the 

following analysis. The latter process also consists of manually ensuring the credibility of the data 

extracted from Zephyr, using Bloomberg Terminals and Mergermarket.  

4.1.1. Selection process 1 

The focus of this study requires firstly a definition of the characteristics that describe intra-industry 

downturns. While literature does not provide an ambiguous definition of these downturns, previous 

research has thoroughly defined economy-wide recessions. The recession definitions will therefore 

be used analogously to describe intra-industry downturns in this study. As defined by Burns and 

Mitchell (1946), a recession is a substantial prolonged decline in economic activity. This is further 

elaborated by Kacapyr (1996) who proposes duration and depth criteria to determine recessions. From 

a duration point of view, a popular definition of recessions requires a consecutive two-quarter decline 

in economic growth (Filardo, 1999). Depth, on the other hand, can be measured in several different 

ways (Kacapyr, 1996). The National Bureau of Economic Research proposes a depth measurement 

by dividing cycles into stages of growth and decline, referring to the highest point as a peak and the 

lowest point as a trough (Zarnovitz, 1992). Thus, depth is measured by the growth rate between a 

peak and a trough. Overall, the definition of downturns used in this study comprises the mentioned 

two consecutive quarters of decline in a given commodity price. Additionally, industries typically 

experience fluctuations more often than the economy in general. Therefore, in order to separate small 
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price fluctuation from actual downturns, a requirement of depth is included in the definition. This 

depth constitutes a compounded quarterly growth rate of negative 4%.  

In addition to determine the characteristics of downturns, commodity firms need to be defined. M&A 

literature investigating periods of downturn usually focuses on economic cycles, thus looking at 

recurrent fluctuations in the aggregate economy (Erxleben & Schiereck, 2015). However, Petersen 

and Strongin (1996) conclude that some industries are more cyclical than others. According to 

Mathews and Tan (2008), industry-specific factors may trigger intra-industry cycles, resulting in 

different movements than macro-economic cycles. The use of business cycles as a universal setting 

for all industries therefore does not portray the presence of heterogeneity across industries (Mathews 

& Tan, 2008). This heterogeneity can easily be translated to commodity firms, as their values are 

often more dependent on the movement of one specific macro-variable, i.e. commodity prices, rather 

than the economy in general (Damodaran, 2009). As the price of the underlying commodity moves 

in cycles, so will the values of commodity firms. Damodaran (2009) defines commodity companies 

based on this line of reasoning. He argues that commodity firms are the producers of a specific 

commodity, where a distinct characteristic of these firms is their position as price takers in the market. 

Thus, their earnings and values depends on the price of this underlying commodity. He also specifies 

that as commodity firms mature and output levels stabilize, almost all of the variance in revenue will 

be driven by the commodity price cycle.  

Overall, commodity firms can be divided into three main categories, namely agriculture, industrial 

metals and energy firms (Pirrong, 2014). These commodity classes are thoroughly monitored by 

several indexes, e.g. the S&P GSCI indices 6 . Implicitly, downturns are identified through the 

examination of economic data (Mathews & Tan, 2008). Thus, to detect downturns, the movements in 

these indexes can be utilized, primarily by using a data-based approach. Hence, the peak to trough 

method is applied, as this method allows us to specify possible downturns based on the criteria 

previously defined. This approach is also supported by a qualitative assessment, to validate if the 

downturns identified by the data-based approach can be supported by theoretical and practical 

perspectives. This is done by analyzing the underlying commodities constituting the different indices 

and ensuring reliability in the identified periods of downturns. The results from both the data-based 

                                                 

6 Standard and Poor’s - Goldman Sachs Commodity Index (Stoll & Whaley, 2015) 
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and the qualitative approach can be found in appendix 3, while selection process 1 is summarized 

below.  

Definition of downturns 

 A minimum of 4% decrease in compounded quarterly growth rates in the commodity price 

index over two consecutive quarters 

 Determined from peak to trough  

Definition commodity firms 

 The value of the firm is determined by an underlying commodity price  

 Categorized as either agriculture, industrial or energy 

4.1.2. Selection process 2 

The second selection process involves gathering a deal sample from Zephyr. This database contains 

comprehensive deal data as well provide with detailed company information. 

Generic criteria for Zephyr: 

 The deal has to be announced between 01/01/1997 and 01/01/2018 

 Bidder and target needs to be publicly listed  

 The transaction has to be classified as a merger or an acquisition 

 The deal has to be defined as completed 

 The acquisition has to leave the bidding firm with a majority share of the target 

 Minimum size on deal of 1,0 mUSD 

 The deal has to be announced within the downturns defined by selection process 1 

The first criteria concerns the time interval of this study. Overall, the period in focus is from 

01/01/1997 until 01/01/2018, thus covering a 21-year interval. First and foremost, this comes as a 

result of limitations with respect to the time horizon in the Zephyr database. Additionally, this study 

requires a significant amount of data from each deal, and the oldest deals often lack this information. 

A longer time interval can also cause implications for the validity of the results, as the characteristics 

of the drivers of returns may vary over time, as presented by empirical findings in the literature 

review. At the same time, a 21-year time span will ensure a sufficient number of commodity 

downturns. The external reliability is therefore assumed to increase, as several downturns are detected 
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within the agricultural, industrial and energy industry respectively. These downturns vary in both 

depth and length, ensuring that the results may be used to also predict future periods of downturns. 

A necessary requirement for conducting the following analysis is that the firms constituting the bidder 

and target datasets have to be publicly listed. Firstly, this comes as a result of a more accessible data 

in public companies, in addition to a stricter regulatory environment that ensures credibility in the 

available company information (Rainey et al., 1976). Additionally, this event study utilizes stock 

prices to measure the short-term value creation. As will be elaborated in the methodology section, 

availability of stock prices is an important requirement, as the market model leverages historic stock 

data to measure normal returns. However, this also indicates a limitation of the event study, as 

empirical evidence prove that M&A returns may vary dependent on whether a firm is private or public 

(Martynova & Renneboog, 2006). Thus, the validity and reliability are only ensured for public 

companies.  

Overall, the transactions have to be classified as a merger or an acquisition. This is a necessary 

prerequisite due to the scope of the research question. As previously elaborated, literature does not 

provide with a universal distinction of the terms. Implicitly, empirical testing tends not to separate 

them, but rather use these terms interchangeably. Therefore, deals will not be distinguished based on 

whether they fall under the category of either a merger or an acquisition.  

When a deal is announced, there is always a risk of termination. In accordance to a semi-strong 

efficient market, the risk of termination will therefore be reflected by the market reaction on the stock 

price. Additionally, scholars argue that the risk of termination may vary with the likelihood of the 

deals actually being terminated. Including these deals may therefore have implications for the 

calculated returns, thus contributing to a bias towards zero. Therefore, deals need to be classified as 

completed in order to be included in the dataset. This requirement is commonly applied in previous 

research with a similar focus area as this study (Drymbetas & Kyriazopoulos, 2014). However, the 

difference between completed and terminated deals has in some studies been proven non-significant 

(Moeller et al., 2004).  

Another aspect to take into consideration is the separation between acquiring a minority stake and 

gaining corporate control. This is an important distinction in order to exclude small and insignificant 

deals, as well as to be able to capture the effect of changed control. However, the definitions of 

corporate control may vary. Jensen and Ruback (1983) provide a broad interpretation, defining 
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corporate control as the right to determine the management of corporate resources. Nevertheless, the 

process of gaining corporate control is not that obvious. Essentially, the owner often needs to acquire 

more than 50% of the voting shares in order to gain a controlling interest. As companies may issue 

stocks with different voting rights, 50% of the outstanding shares might not represent 50% of the 

voting shares. Despite this voting right discrepancy, an acquisition of 50% of the outstanding shares 

is often used as a proxy for gaining a majority stake (Bao & Edmans, 2011; Drymbetas & 

Kyriazopoulos, 2014). The proxy approach is therefore also applied in this study. Additionally, this 

approach requires the acquirer to increase their stake in the target firm from initially less than 50% 

of the outstanding shares, to over 50%.  

In order to ensure a sufficient size of the deal, a minimum of 1 million U.S. dollars is defined as a 

threshold. Overall, smaller deals often lack the necessary information and data to ensure credibility 

in the dataset. Additionally, including these deals may increase the volatility in returns, as they are 

often conducted by less experienced management without qualified investment teams. Similar criteria 

are found throughout the M&A literature (Moeller et al., 2004). As a further requirement, all the 

companies have to operate within the pre-specified commodity industries and be announced within 

the specified periods of downturns. This is in accordance with the specifications defined by selection 

process 1.  

4.1.3. Selection process 3 

To ensure that the deals provided by Zephyr reflect the sufficient amount of data that is needed to 

complete the analysis, a third set of selection criteria is included. This data is mainly concerned with 

the availability of historic stock prices, which is imperative to ensure validity when implementing the 

market model as will be elaborated in section 5.  

 The stock price has to be available for 210 days prior to the announcement date and at least 1 

day after the announcement 

 The stock has to be traded at least every 1,65 days  

 Internal transactions are removed from the sample 

To calculate reliable alpha and beta parameters for the market model, a sufficient number of historic 

stock returns must be available for each company. However, literature does not provide a universal 

requirement to the necessary length of historic returns. As further elaborated thoroughly in the 

methodology section, an estimation period of 200 days is considered sufficient. Thus, this study 
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requires 210 days of stock data prior to the announcement date, as the first 10 days are part of the 

event window. Historic stock prices are obtained from Bloomberg.  

In this event study there are no criteria to the size of either target or bidder. This may overall lead to 

small companies being included in the sample. As a result, this could potentially introduce the issue 

of thinly traded stocks, which furthermore would challenge the reliability of expected returns, normal 

returns and statistical inferences (Maynes & Rumsey, 1993). The problem with the thinly traded 

stocks is based on the fact that the sample of historic stock prices would lack observations. This 

creates problems in terms of estimating normal returns, as this model regresses daily stock 

observations on a given market index. The specifics of both the market model and how to handle 

missing observations are furthermore elaborated in the section 5.1. As defined by Maynes and 

Rumsey (1993), a thinly traded stock is traded at a maximum of every 1,65 days. By applying this as 

the minimum requirement of historic trading for every stock in the dataset, we implicitly exclude 

stocks defined as thinly traded.  

The output generated from Zephyr also include internal transactions. These transactions often 

comprise intra-group M&As and are efficient reorganizations of business groups (Croci, 2007). These 

deals therefore portray characteristics that deviate from the general definition of M&As used in this 

study, with a mentioned reorganization motive being prominent. Additionally, they fail to fall within 

previous described criteria, and are therefore removed from the dataset. 

4.2. Descriptive summary of sample data 

After filtering the data through the three described selection processes, the final dataset consists of 

113 completed deals. 102 of these deals constitute the bidders’ dataset and 79 are represented in the 

target dataset, with 68 matching deals. The latter comprises deals where both the target and bidder 

has passed all the presented criteria. Overall, this implies that the final sample consists of 181 

individual company observations. The following sections will describe this dataset in detail, 

presenting both the distribution of deals with respect to year of announcement and respective 

downturns, as well as deal and firm-specific characteristics. Furthermore, as the focus of this study is 

to investigate downturn M&As on an aggregate level, independent of industries, subsequent 

descriptions also present statistics on an accumulated level. A detailed overview of each downturn, 

including a qualitative assessment of them is available in appendix 3.  
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4.2.1. Industry segmented data 

Figure 4.1: Industrial metal deals distributed per downturn 

 

This figure illustrates the defined downturns within the industrial metals sector following the definition in section 4. 

Thus, the presented commodity index is the S&P GSCI Industrial Metals Total Return. Furthermore, deals are 

distributed within each downturn in accordance to which calendar year the deal was announced.  

Source: Bloomberg Terminal and Zephyr M&A database 

 

The figure above illustrates the number of M&As within the industrial metals sector that meet the 

selection criteria. These deals are distributed by the year of announcement, thus classifying which 

downturns the different M&As belong to. Specifically, for industrial metals, the price has proved to 

be highly correlated with the overall economy (Sharma, 2013). Similar to figure 4.1, reports from 

both EY (2017) and PwC (2016) portray the same relationship between M&A activity and commodity 

prices, indicating that our sample of industrial metals is representative for the deal activity within the 

sector. 
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Figure 4.2: Agricultural deals distributed per downturn 

 

This figure illustrates the defined downturns within the agricultural sector following the definition in section 4. Thus, 

the presented commodity index is the S&P GSCI Agriculture Total Return. Furthermore, deals are distributed within 

each downturn in accordance to the calendar year it was announced.  

Source: Bloomberg Terminal and Zephyr M&A database 

 

Agricultural commodity prices are found to have an inverse relationship with economic growth, as 

the supply of agricultural products has a tendency to outweigh demand during times of economic 

expansion (Martin & Warr, 1990). However, while the index above represents global agricultural 

commodity prices, it is also important to mention that individual countries may introduce different 

policies in order to maintain prices at a given level, thus creating geographic deviations (Trostle, 

2010). Nevertheless, research has found the recent economic growth to have an explanatory effect on 

the negative trend in global agriculture prices, thus justifying the relatively long industry downturns 

(United States Department of Agriculture, 2017). As seen from the number of deals above, the amount 

of M&As matching our criteria is relatively low despite revealing long downturns. Research by 

Boston Consulting Group (2017) provides a possible explanation to the low M&A activity in later 

years by suggesting that many agricultural companies have had a wait-and-see attitude towards 

M&As. Additionally, the market structure of the agricultural industry is defined by a limited number 

of large companies, but rather many small farmers and businesses. This implies that the number of 

publicly traded firms is relatively low within the agriculture sector compared to e.g. the energy sector 

(McKinsey, 2015).  
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Figure 4.3: Energy deals distributed per downturn 

 

This figure illustrates the defined downturns within the energy sector following the definition in section 4. Thus, the 

presented commodity index is the S&P GSCI Energy Total Return. Furthermore, deals are distributed within each 

downturn in accordance to the calendar year it was announced.  

Source: Bloomberg Terminal and Zephyr M&A database 

 

Similar to the observed pattern portrayed by the industrial metals sector, M&A activity within the 

energy sector is found to be affected by changes in the underlying commodity prices. Supported by 

an empirical study, Ng and Donker (2013) conclude that M&As within the oil and gas industry are 

influenced by shocks in underlying prices, rather than changes in market valuations. Additionally, 

they find that targets may be motivated to sell when prices are declining, as the compensation from 

the bidders is expected to be higher. Furthermore, the development in figure 4.3 is supported by 

reports on the sector, as Deloitte (2015; 2018) and EY (2017) present a similar pattern in annual M&A 

activity. However, in comparison to the drivers theorized by Ng and Donker (2013), these reports 

conclude that M&As conducted during the latest downturn were caused by the need for consolidations 

to increase efficiency and ensure the survival of target firms.  
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4.2.2. Bidder and target segmented data 

 

Figure 4.4: Overview of bidder deals by year and industry 

  

  
The illustrations above present the 102 deals within the bidder dataset, distributed by year and the industry the deal is 

related to. Furthermore, the figure in the lower right corner presents the total number of bidder deals by year. 

Source: Bloomberg Terminal and Zephyr M&A database 

 

The figure above represents bidder deals per year of announcement. Based on the total deal count 

within each industry, the transactions appear to be divided relatively equally between agriculture, 

energy and industrial metals. This is an interesting observation, as the industries have historically 

varied in both market size and deal flow (Dwyer et al., 2011). Nevertheless, it is important to notice 

that each industry has different downturn windows with respect to length, implying that there is no 

obvious explanation for the distribution across industries. However, an interesting observation is how 

the recent global financial crisis from 2007 to 2009 appears to have created a joint downturn for all 

industries, causing a wave-like reaction within the sample. Additionally, similar waves can be 

observed in both the period 2011 to 2012, and 2014 to 2015. While the first period was affected by 

downturns in agriculture and industrial metals, the latter period was a result of downturns in all 

industries. During this period, energy markets were influenced by a sharp decline in oil prices, metal 

markets were affected by falling copper and nickel prices, while agricultural prices were driven by 

oversupplied markets (Appendix, 3).  
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Figure 4.5: Overview of target deals by year and industry 

  

  
The illustrations present the 79 deals that constitute the target dataset, distributed by year and the industry the deal is 

related to. Furthermore, the figure in the lower right corner presents the total number of target deals by year. 

Source: Bloomberg Terminal and Zephyr M&A database 

 

The figure presents comparable results as portrayed by figure 4.4, thus reflecting the deal distribution 

for target firms. As previously mentioned, the three periods presenting wave-like tendencies within 

the bidder dataset are also found for the target deals. The figure additionally illustrates an apparent 

time clustering within the sample, as observations are concentrated around later years. Even though 

downturns are spread across the sampling interval, two factors may explain the clustering of deals in 

specific downturns. Firstly, based on the strict criteria put out in section 4.1, the frequency of deals 

passing through the screening was lower for old transactions, as the quality and availability of data 

in these were lower. Secondly, the total amount of deals is influenced by the fact that the first 

downturn in industrial metals was not found until 2007.  
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4.2.3. Financial aspects and deal characteristics  

 
Table 4.1: Deal characteristics for target and bidder deals per industry 

 Target Bidder 

 Agriculture Energy Ind. Metals Total Agriculture Energy Ind. Metals Total 

Mean of payment for transaction 

Cash 14 13 15 42 15 18 16 49 

Stock 4 9 8 21 10 9 8 27 

Mixed 1 4 4 9 4 4 4 12 

Unknown 1 3 3 7 6 2 6 14 

Sum 20 29 30 79 35 33 34 102 

Strategic rationale for deal 

Focused 10 19 25 54 20 19 24 63 

Diversified 10 10 5 25 15 14 10 39 

Sum 20 29 30 79 35 33 34 102 

Target’s financial situation 

Distressed 5 14 11 30 7 16 10 33 

Healthy 12 14 13 39 22 14 15 51 

Unknown 3 1 6 10 6 3 9 18 

Sum 20 29 30 79 35 33 34 102 

Geographical affiliation 

North America 3 13 10 26 3 12 13 28 

South America 0 1 2 3 3 0 3 6 

Europe 2 7 1 10 3 12 3 18 

Asia 12 8 11 31 21 9 9 39 

Africa 2 0 1 3 3 0 1 4 

Oceania 1 0 5 6 2 0 5 7 

Sum 20 29 30 79 35 33 34 102 

The table above presents relevant deal characteristics for both target and bidder firms per industry segment. This 

information will be applied in subsequent analyses to explain different value drivers within M&A transactions. The 

variables are explained in detail in section 2.2, 6 and appendix 8. 

Source: Bloomberg Terminal, Zephyr and company information 

 

With respect to later analyses, the table above presents summary statistics for relevant variables in 

order to develop necessary insights into the data sample. Concerning bidder deals, the data implies 

that 48% are conducted with cash, compared to 26% with stock and 12% as mixed payments. 

Similarly, target deals also imply that a majority of the deals were financed with cash offers. This is 

in line with theory previously presented, suggesting that low stock valuations during downturns 
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incentivize managers to use cash as the mean of payment. Interestingly, the literature review also 

uncovered a contradicting prediction, as the availability to M&A-financing with cash may be limited 

during downturns. Hence, the latter viewpoint does not seem to be reflected in the table above. Both 

of these perspectives will be elaborated further in later analyses. With respect to the strategic 

rationale, the majority of the transactions within the datasets are classified as focused deals, thus 

implying that both bidder and target are related by industry. These variables will later be tested to 

reveal if the level of value creation generated by focused and diversified deals may differ, as 

previously hypothesized. Furthermore, as explained by Carapeto et al. (2010), the number of 

distressed firms increase during downturns. This appears to be confirmed by this study, as the bidder 

and target datasets comprise respectively 32% and 38% distressed targets, thus substantiating the 

relevance of testing the effect of such deals on shareholder value creation.  

Lastly, the geographic diversity of the deals’ origin is apparent in both datasets. However, some 

geographic clusters appear within the different industries. The most noteworthy cluster is found in 

agriculture, where the majority of deals are from Asia. This may be justified by the fact that Asia is 

the largest producer of agricultural goods globally (Rabobank, 2016). Furthermore, the majority of 

energy and industrial metals M&As are concentrated in the U.S. and Europe, being a result of the 

historically dominant positions these continents have had (BCG, 2014; MergerMarket, 2016; 

Thomson Reuters, 2017). As presented in the literature review, geographic differences may have a 

potential impact on both target and bidder returns. The diverse composition of our datasets therefore 

signifies the importance of isolating and adjusting for the effect of geographic location. The 

methodology used to conduct this adjustment will be elaborated in appendix 8. 
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Table 4.2: Financial variables for target and bidder 

 Target Bidder 

 Mean Median N Mean Median N 

Deal value (mUSD) 5.147,02 498,65 76 4.318,99 304,49 94 

Historical Market Cap (mUSD) 4.110,96 592,25 74 14.705,23 1.886,20 99 

Market-to-Book ratio 1,90 1,48 72 2,16 1,65 99 

Beta 0,87 0,89 79 0,84 0,78 102 

Debt-to-equity 1,05 0,29 73 0,63 0,29 98 

CFO/Total Assets 0,02 0,02 67 0,03 0,02 100 

Tobin's Q Ratio 1,47 1,21 73 1,56 1,28 99 

Altman's Z-Score 3,39 2,51 49 4,01 2,96 76 

Interest Coverage Ratio (ICR) 7,88 3,24 63 18,26 5,21 88 

The table presents averages and medians for relevant financial variables for both target and bidder firms. This 

information will be applied in subsequent analyses to explain different value drivers within M&A transactions. The 

variables are explained in detail in section 2.2, 6 and appendix 8. Numbers are denominated in USD in order to 

ensure comparability.  

Source: Bloomberg Terminal, Zephyr and company information 

 

Table 4.2 portrays relevant financial variables to the sample of deals, as some of these will be applied 

as explanatory variables later in the regression analyses. While there is no significant difference in 

the mean of deal values for bidder and targets, both groups appear to be influenced by outliers, based 

on the variation between mean and median. An examination of the specific observations within the 

datasets confirms this, as large deals especially within the energy sector contribute to a high mean. 

Furthermore, as expected in an M&A, bidders within the dataset appear to be significantly larger than 

targets, both in term of mean and median values. For the other variables, data appears to be more 

consistent. However, the interest coverage ratio (ICR), which is applied to measure financial distress, 

may indicate that it is affected by some level of volatility. Thus, this variable will in the following 

analysis, be supplemented with the Altman’s Z-score in order to draw reliable conclusions. 
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5. Methodology 

This section presents the methodologies applied to investigate the hypotheses developed in section 3. 

Firstly, important aspects related to the event study process are presented, including a discussion of 

assumptions and limitations set out by the research design. The event study methodology will allow 

for testing hypothesis 1.1 and 1.2. Subsequently, the cross-sectional regression analyses will be 

explained. The latter is applied to further examine the results from the event study by testing 

hypotheses 2.1 to 6.2. This will ensure transparency in our approach to comprehensively answer the 

research question. 

5.1. The event study  

There are multiple available methods to measure the value derived from M&A announcements. 

However, when it comes to measuring the short-term value creation of such events, most researchers 

agree to apply a stock market event study (Campbell et al., 2010; Syal & Chikkara, 2017). The event 

study methodology was first introduced by a classic stock-split research by Fama, Fisher, Roll and 

Jensen (1969), and has afterwards become a common method to measure the effect of specific events 

on shareholder value, with more than 500 published studies (Khotari &Warner, 2007). Other than 

M&A announcements, alternative events of investigation include, but are not limited to, accounting 

changes, environmental regulation enactments, legal actions, stock-splits and the publication of 

financial reports. The underlying assumption for an event study to be efficient requires a properly 

functioning price mechanism in the financial markets, as implied in the literature review. This 

assumption indicate that the market value of a firm should reflect its true value at all times, making 

short-term reactions in the stock price an objective measure of performance, as price changes can be 

seen as reactions to the arrival of information (Fama, 1970; Khotari & Warner, 2007).  

In line with previous research, we conduct this study under the assumption of a semi-efficient market, 

indicating that the date of a deal announcement captures the capital markets overall unbiased 

assessment of the value generated by an M&A (Datta & Narayanan, 1992; MacKinlay, 1997). When 

the underlying assumption of efficient markets hold, the event study methodology is based on 

specifying a model for normal returns for a given security, and thereafter measure the expected returns 

against actual returns in a given event window. As will be elaborated later, we apply event windows 

of different lengths, investigating the possibility of information leakages and potential deviations 

from the market efficiency assumption. The results from this analysis generate a set of abnormal 
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returns, which are then testable for statistical significance (Campbell et al., 2010). As explained by 

Khotari & Warner (2007), the methodological framework for event studies are assumed to be robust, 

and has not changed significantly over time, and furthermore refer to Brown & Warner (1980, 1985) 

and MacKinlay (1997) for a comprehensive research design. 

5.1.1. The event study in a five-step process 

Following the structure of prior published works, an event study broadly follows 5 to 7 steps, 

depending on how the research is focused. Based on Bowman (1983), Henderson (1990), Campbell 

et.al. (1997) and MacKinlay (1997), the methodology used to investigate the level of value creation 

through the specified M&A-events, will be structured by the following steps:  

1. Identify the dates of interest 

2. Model the normal returns of a given security 

3. Estimate the abnormal returns 

4. Aggregate and group the abnormal returns across firms and time 

5. Statistically test the significance of the aggregated returns 

5.1.1.1. Identification of the dates of interest 

In the first step, three different areas of dates must be determined: (1) the event date, (2) the event 

window and (3) the estimation period, as illustrated in figure 5.1. 

Figure 5.1: Overview of the dates of interest 

 

 

The figure above presents the dates of interest for the short-term event study analysis. 

Source: Authors 

 

 

𝐓𝟎 𝐓𝟏 𝐓𝟐 

Event day (t = 0) 

Estimation period Event window 
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As figure 5.1 presents, we define day 𝑡 = 0 as the event date, 𝑡 = 𝑇1 + 1 to 𝑡 = 𝑇2 represents the 

event window and 𝑡 = 𝑇0 + 1 to 𝑡 = 𝑇1 constitute the estimation period.  

Firstly, as the event of interest is related to M&A transactions, we define the event date as the date of 

the transaction announcement. The choice of event date as the day of announcement follows Fama et 

al. (1969) and Brown & Warner (1985), and is consistent with previous research on the field of 

M&As. The announcement date is gathered and cross-checked in Zephyr, Bloomberg Terminal and 

Mergermarket.  

Secondly, the event window specifies a range of days surrounding the announcement date. This is a 

methodological procedure applied to capture potential stock price movements outside of the event 

day, as will be elaborated subsequently (MacKinlay, 1997). As pointed out by Campbell & Salotti 

(2010), multi-day event windows can be particularly useful in multi-country event studies, where 

holidays and time-zones effect when information is reflected in stock prices. Furthermore, it is 

common practice to investigate event windows of different lengths, both pre and post the event date, 

because the market may acquire information about the event before and after the actual 

announcement. Firstly, markets may react before the event day due to e.g. information leakages, or 

lagged reactions may occur due to e.g. market inefficiencies (Campbell & Salotti, 2010; Henderson, 

1990; MacKinlay, 1997). Based on previous research by MacKinlay (1997), Krivin et al (2003) and 

Khotari & Warner (2007), we choose to investigate multiple event window ranges in this study. 

However, as the power of the event study methodology decreases as the window increases, we limit 

our event window to 21 days, [-10; +10] (Brown & Warner, 1985; Henderson, 1990). More 

specifically, event windows of [-1; +1], [-2; +2], [-5; +5] and [-10; +10] will be analyzed. 

Furthermore, as recommended by literature, both parametric and non-parametric statistical tests will 

be conducted to determine which event window(s) that have the highest relevance for this study, thus 

helping to ensure robustness in following analyses (Krivin et al, 2003).  

Lastly, the estimation period represents the range of dates, most commonly prior to the event window, 

that model the normal returns of a given security (MacKinlay, 1997). There are different perceptions 

in the event study literature concerning appropriate lengths of the estimation period. However, this 

period usually ranges from 126 to 250 trading days, implying 6 to 12 months (Campbell et.al. 1997; 

Goergen, & Renneboog, 2004; MacKinlay, 1997). In this study, we model normal returns using an 

estimation period of 200 days, with 126 days as a minimum requirement, as this period is assumed to 
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ensure reliability in the estimated parameters by reducing potential sampling error (MacKinlay, 

1997). The latter perspective will be elaborated subsequently.  

5.1.1.2. Modeling the normal returns of the security 

Following MacKinlay (1997), normal returns are defined as the expected return on the stock, non-

conditional on the announcement of the M&A transaction, i.e. the event of interest. Different 

literature concerned with event studies present a wide variety of approaches to estimate normal 

returns. MacKinlay (1997) loosely groups these approaches into two categories: statistical and 

economic models. While statistical models explain returns solely based on statistical assumptions 

related to the behavior of the stock, economic models furthermore implement assumptions regarding 

investor behavior, thus calculating normal stock returns using economic restrictions (Campbell et al., 

1997; MacKinlay, 1997).  

Following MacKinlay (1997) and Campbell et al. (1997), the two most common economic models to 

measure normal stock returns are the Capital Asset Price Model (CAPM) and the Arbitrage Pricing 

Theory (APT). While the CAPM estimate expected returns with only a single factor, namely market 

portfolio returns, APT factors in multiple sources of risk and uncertainty, estimating expected returns 

of an asset as a linear combination of multiple variables (Ross, 1976; Campbell et al., 1997). 

MacKinlay (1997) argues that weaknesses in the CAPM has led researcher to apply models without 

economic restrictions, as this is an efficient way to avoid some of the discovered deviations produced 

by the CAPM. Furthermore, literature on event studies finds that when introducing multiple factors 

in an APT model, the market portfolio variable is the most important factor, while the additional 

factors add relatively little explanatory power (MacKinlay, 1997; Brown & Weinstein, 1985). Hence, 

the gains of applying an APT approach relative to the single index market model, as presented below, 

are arguably small.  

For statistical estimation models, MacKinlay (1997) presents the constant mean return model and the 

market model as the most frequently used methods. The constant mean return model simply assumes 

that expected returns differ across firms, but are constant over time, applying the arithmetic mean of 

estimation window returns (MacKinlay, 1997). The market model, on the other hand, applies a more 

advanced approach to determine normal returns, regressing stock returns on the return of the market 

portfolio, as will be elaborated subsequently (Henderson, 1990; MacKinlay, 1997). MacKinlay 

(1997) argues that the market model represents a potential improvement to the constant mean return 

model, as it decreases the variation of abnormal returns by eliminating the portion returns related to 
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variation in market returns. As a result, the market model is expected to produce more precise 

estimates (MacKinlay, 1997). Furthermore, when looking specifically on downturn markets, Klein & 

Rosenfeld (1987) presents a potential weakness of the constant mean return model, as properties of 

the model will potentially produce biased results. There is however no evidence of such problems in 

the market model (Klein & Rosenfeld, 1987).  

Based on the argumentation above, it becomes apparent that the benefits of choosing more 

sophisticated models are limited, making the market model an attractive candidate for estimating 

normal returns. Empirical studies by both Brenner (1979) and Cable and Holland (1999) supports 

this, as they find the results from the market model to be as powerful as more complicated approaches. 

The market model is therefore applied to estimate normal returns in this study. Additionally, 

considering the fact that this study is focused on downturn markets, the previously presented findings 

on the constant mean return model imply that the robustness of our results should be improved by 

choosing the market model over this method. However, even though the market model is convenient 

to work with, its performance is dependent on several statistical assumptions, which if violated, could 

introduce noise in the calculation of abnormal returns (Khotari & Warner, 2007). These assumptions, 

as well as the theoretical foundation underlying the market model, will be discussed in the following 

sections.  

For any security i and time t in the event study, the market model can be expressed as the following 

(Campbell et al. 1997): 

 
𝑅𝑖𝑡 =∝𝑖+ 𝛽𝑖𝑅𝑚𝑡 + 𝜖𝑖𝑡 

𝐸(𝜖𝑖𝑡) = 0 𝑉𝑎𝑟(𝜖𝑖𝑡) = 𝜎𝜖𝑖
2   

(5.1) 

where  

𝑅𝑖𝑡 is the returns of security i in period t 

𝑅𝑚𝑡 is the returns of the market market portfolio in period t 

𝜖𝑖𝑡 is the zero-mean error term  

∝𝑖 , 𝛽𝑖 𝑎𝑛𝑑 𝜎𝜖𝑖
2  are estimated parameters of the model 

As previously explained, the market model regresses the return of the market portfolio on the return 

of the stock, building a model with an alpha and a beta parameter to calculate normal stock returns. 
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In more generalized terms, this model represents a time series regression model with a single 

regressor that can be expressed by the following equation (Brooks, 2014; Wooldridge, 2015): 

 𝑦𝑡 = 𝛽0 + 𝛽1𝑋𝑡 + 𝑢𝑡 , 𝑡 = 1,2, … , 𝑛 (5.2) 

 

Following Campbell et al. (1997), MacKinlay (1997) and Stock and Watson (2012), ordinary least 

squares (OLS) is a consistent estimation procedure to determine the parameters in the market model, 

and is furthermore the dominant method used in financial regression analyses. Therefore, this study 

applies OLS estimators in the market model.  

With the use of both a single regressor and times series data to estimate stock returns, the OLS 

provides Best Linear Unbiased Estimators (BLUE) with the possibility to make reliable inferences of 

the OLS estimator, under the following assumptions (Coutts et al., 1994; Brooks, 2014; Stock & 

Watson, 2012; Wooldridge, 2015): 

1. Linearity in parameters. The time series process follows a model that is linear in its 

parameters 

2. Zero conditional mean. The conditional distribution of 𝑢𝑡 given 𝑋𝑡 has mean of zero 

3. Homoscedasticity. Conditional on 𝑋𝑡, the variance of 𝑢𝑡 is the same for all t 

4. No serial correlation. Conditional on 𝑋𝑡, 𝑢𝑡 in two different time periods are uncorrelated 

5. Normality. Regression errors are independently and identically distributed as normal 

𝑁(0, 𝜎2).  

Even though the market model is pre-specified by theory, a robust model still depends on the 

statistical assumptions described above. While the market model will have unbiased OLS estimators 

under assumption (1) and (2), the assumption of serial correlation and normality needs to fulfilled in 

order to draw valid inferences regarding the estimated coefficients, and thus normal returns (Brooks, 

2014; Khotari & Warner, 2007; Wooldridge, 2015). As will be elaborated in the subsequent section, 

the calculation of the market model depends on a market index with sufficient explanatory effect. 

Thus, assumption (3), (4) and (5) becomes important in order to investigate the robustness of the 

specified model, and thus the chosen market index.  

While a thorough robustness check and discussion of the assumptions underlying the applied market 

models is conducted in appendix 5, this section briefly conclude on the results. The first assumption 
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is assumed to be fulfilled, as the model is specified to include a constant. Secondly, the market model 

is assumed to comply with the assumption regarding zero conditional mean, based on the previously 

described power of the market model (Brenner, 1979; Cable & Holland, 1999). Thirdly, based on a 

graphical analysis of regression errors from the market model, the models imply no sign of 

heteroscedasticity issues. The fourth assumption is specific to time series analysis, which are tested 

based on a two-step procedure. As proposed by Brooks (2014), a the Durbin-Watson (DW) test for 

first-order serial correlation was first conducted, followed by a graphical analysis of regression errors 

for models where the DW test implied possible issues with serial correlation. Based on the analysis 

disclosed in appendix 5, the applied market models are presumed to comply with the assumption of 

no serial correlation. Lastly, the regression errors in the market models were assumed to have 

approximately normally distributed regression errors, based on both a visual analysis, as well as 

properties of the central limit theorem. Thus, as established in appendix 6, we consider the applied 

market models to be robust with respect to the above stated assumptions, allowing for reliable normal 

return calculations, and accurate inferences regarding regression coefficients.  

5.1.1.3. Estimate the abnormal returns 

Following MacKinlay (1997), abnormal returns are defined as the actual ex-post stock returns over 

the event window, minus the normal stock returns. Statistically, we can derive the formula for 

abnormal returns based on the market model equation, as the abnormal return is represented by the 

residual (𝜖𝑖𝑡) in the model, i.e. the return not explained by the model (Campbell et. al., 1997).  

 

𝑅𝑖𝑡 =∝𝑖+ 𝛽𝑖𝑅𝑚𝑡 + 𝜖𝑖𝑡 

𝜖𝑖𝑡 = 𝑅𝑖𝑡 − (∝�̂�+ 𝛽�̂�𝑅𝑚𝑡) 

𝜖𝑖𝑡 = 𝐴𝑅𝑖𝑡 

(5.3) 

 𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 − (∝�̂�+ 𝛽�̂�𝑅𝑚𝑡) (5.4) 

To measure a security’s abnormal returns (𝐴𝑅𝑖𝑡), as presented in equation 5.4, the following steps 

will be conducted: 1) calculate security returns for the estimation period, 2) calculate market returns 

for the estimation period, 3) estimate the normal returns for the event window based on the market 

model and 4) calculate abnormal returns for the event window. While the methodologies for step 3) 

and 4) have already been presented, the first two first steps will be presented subsequently.  
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First, time series data on daily stock prices are retrieved from the Bloomberg Terminal. These stock 

prices are converted into daily returns based on the following calculation:  

 
𝑅𝑖𝑡 = (

𝑃𝑖𝑡

𝑃𝑖𝑡−1
) − 1  (5.5) 

where 𝑅𝑖𝑡 is the return of stock i over day t, and 𝑃𝑖𝑡 and 𝑃𝑖𝑡−1 is the last available price of stock i on 

day t and t-1.  

As described in section 4, the dataset is adjusted not to include thinly traded stocks. However, the 

sample includes moderately traded stocks, and some of these securities experience days without 

trading. Following Kallunki (1997) and Leemakdej (2009), the lumped return procedure is applied, 

calculating the returns for days when the stock is traded using the observed prices, implicitly 

assuming a return of zero for days of missing prices. This procedure has been frequently applied in 

event studies, as it performs well and is easy to work with (Bartholdy et al., 2007).  

Secondly, the estimation of the market model requires time series data representing daily returns for 

the market portfolio. Literature suggests applying a broad-based value-weighted index or a float-

weighted index, either representing global, continents or country-specific stock data (MacKinlay, 

1997; Campbell et al., 2010). As some of the countries in our sample lacks a sufficient market index, 

this study applies different broad MSCI7 market indexes, which are composed based on geography 

and economic characteristics. A thorough overview of the applied indexes, as well as the selection of 

them, can be found in appendix 4. Similar to the methodology presented above, we calculate daily 

returns on the market portfolio based on the following formula: 

 
𝑅𝑚𝑡 = (

𝑃𝑚𝑡

𝑃𝑚𝑡−1
) − 1  (5.6) 

where 𝑅𝑚𝑡 is the return of market index m over day t, and 𝑃𝑚𝑡 and 𝑃𝑚𝑡−1 is the last available price 

of market index m on day t and t-1.  

                                                 

7 Morgan Stanley Capital International  
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5.1.1.4. Organize and group the abnormal returns across firms and time 

In order to draw overall conclusions from the event window of interest, an aggregation of returns is 

necessary (Campell et al., 1997). This aggregation is along two dimensions, through time and across 

securities. The foundation for these aggregations is the previously elaborated abnormal returns. In 

order to aggregate along the time dimension, the calculations of cumulative abnormal returns (CAR) 

are carried out. CAR is therefore introduced to accommodate multiple sampling intervals within the 

event window. The cumulative abnormal returns are calculated by adding the abnormal returns in the 

event windows for each individual security.  

 

𝐶𝐴𝑅𝑖(𝑡1 + 1, 𝑡2) = ∑ 𝐴𝑅𝑖𝑡

𝑡2

𝑡1+1

 (5.7) 

The aggregation of abnormal returns itself also allow for an aggregation across securities. This 

implies that a determination of which days, t, in the event windows that enables rejections of the null-

hypothesis 𝐻0: 𝐴𝐴𝑅 ≠ 0, can be conducted. The average abnormal returns are computed by dividing 

the sum of the abnormal returns across firms on one day t, by the number of firms in the sample, N. 

 

𝐴𝐴𝑅𝑡 =
1

𝑁
∑ 𝐴𝑅𝑖𝑡

𝑁

𝑖=1

 (5.8) 

 By adding all the average abnormal returns in the event window, the cumulative average abnormal 

returns are calculated (CAAR). This grants the opportunity to assess the significance of the overall 

aggregated abnormal returns in a given event window, thus enabling an aggregation through time and 

across firms.  

 

𝐶𝐴𝐴𝑅(𝑡1 + 1, 𝑡2) = ∑ 𝐶𝐴𝑅𝑖

𝑡2

𝑡=𝑡1+1

 (5.9) 

5.1.1.5. Statistically test the significance of the aggregated returns 

The literature on testing the significance of event studies is thorough. Overall these tests can be 

grouped in parametric and non-parametric tests. The Student’s t-tests that to a large extent constitute 

the parametric tests, contain a number of strong assumptions (Brown and Warner 1980). For example, 

the parametric tests assume that the individual firm’s abnormal returns are normally distributed. In 
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order to verify that findings are robust to the normality assumption, which can e.g. be violated by the 

inclusion of large outliers, non-parametric tests are commonly applied as a supportive supplement by 

scholars (Schipper & Smith, 1983). These approaches are free of specific assumptions concerning the 

distribution of returns and are therefore an important complement in the analysis (Campell et al., 

1997). The parametric tests are also often prone to event date clustering, thus leading to cross-

sectional correlation of abnormal returns, and event induced volatility. We choose to apply the 

standard cross-sectional parametric tests in this event study, but with the support of the parametric 

cross-sectional test proposed by Boehmer et al. (1991). The parametric test will also be accompanied 

by the rank and the sign test as these are non-parametric. 

5.1.1.5.1. Classic parametric tests 

The parametric tests will assess the different aggregated abnormal returns to see if they yield 

abnormal returns significantly different from zero (MacKinlay, 1997). These tests allow for the 

testing of significance in abnormal returns for one firm at one point in time, 𝐴𝑅𝑖,𝑡, as well as testing 

the significance of the abnormal returns across firms, 𝐴𝐴𝑅𝑡 . Finally, the parametric tests also 

contribute to test the abnormal returns across firms and through time, CAAR. In order to draw general 

conclusions, the main focus of this event study will be on the latter two. However, an introduction to 

the testing of abnormal returns (𝐴𝑅𝑖,𝑡) will also be included as they create the foundation for the 

aggregate measures.  

Testing the abnormal returns 

The null hypothesis seeks to test if the abnormal returns at one point in time, t, for a specific company, 

i, equals zero.  

𝐻0: 𝐴𝑅𝑖,𝑡 = 0 

𝐻1: 𝐴𝑅𝑖,𝑡 ≠ 0 

The null hypothesis is rejected if the average abnormal returns are significantly different from zero, 

at a specified critical level. The test utilizes the Student’s t-distribution, and the related t-statistic is 

derived from dividing the abnormal returns by the standard deviation. 

 
𝑡𝐴𝑅𝑖,𝑡

=
𝐴𝑅𝑖,𝑡

𝑠𝑎𝑟𝑖

 (5.10) 
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The standard deviation is calculated by dividing the sum of squared ARs with the number of non-

missing returns, 𝑀𝑖, subtracted two degrees of freedom. 

 

𝑠𝐴𝑅𝑖,𝑡
= √(

1

𝑀𝑖 − 2
) ∑ (𝐴𝑅𝑖,𝑡)

2

𝑇1

𝑡=𝑇0

 (5.11) 

The variance can be interpreted as having two components. The first component is the disturbance 

variance from the market model (𝜎𝑒𝑖
2 ), and the second component comes from the sampling error in 

the estimation of 𝛼𝑖  and 𝛽𝑖  (MacKinlay, 1997). This sampling error vanishes as the estimation 

window increases. By using at least 200 days of historic data, the market model obtains a sufficient 

number of observations, which have been proved to contribute to an assumption of zero sampling 

errors. The variance of the abnormal return is therefore 𝜎𝑒𝑖
2  (Campell et al., 1997). 

Testing aggregated abnormal returns 

This study investigates the null hypothesis of the event having no impact on the mean return, thus 

signaling abnormal returns of zero. This implies testing the significance of AAR across days, t, as 

well as CAARs for different event window lengths.  

Average abnormal returns 

The null hypothesis seeks to test if the average abnormal returns at one point in time, t, portray zero 

abnormal returns, in a two-sided test as proposed by Campell et al. (1997). 

𝐻0: 𝐴𝐴𝑅𝑡 = 0 

𝐻1: 𝐴𝐴𝑅𝑡 ≠ 0 

The null hypothesis is rejected if the average abnormal returns are significantly different from zero 

with respect to differently specified critical levels. The Student’s t-distribution create the foundation 

for the test, and the t-statistic is derived by taking the average abnormal returns divided by the 

estimated standard deviation, multiplied by the number of firms squared. 

 
𝑡 = √𝑁

𝐴𝐴𝑅𝑡

𝑠𝐴𝐴𝑅𝑡

 (5.12) 
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The standard deviation is calculated by: 

 

𝑠𝐴𝐴𝑅𝑡
= √(

1

𝑁 − 1
) ∑(𝐴𝑅𝑖,𝑡 − 𝐴𝐴𝑅𝑡)

2
𝑁

𝑖=1

 (5.13) 

Cumulative average abnormal returns 

The null hypothesis seeks to test if the cumulative average abnormal returns for the different event 

windows portray zero abnormal returns, in a two-sided test.  

𝐻0: 𝐶𝐴𝐴𝑅 = 0 

𝐻1: 𝐶𝐴𝐴𝑅 ≠ 0 

The null hypothesis is rejected if the cumulative average abnormal returns are significantly different 

from zero, at given critical values, with the student t-test. The t-statistic is derived by dividing CAAR 

with the standard deviation, multiplied with the number of firms squared. 

 
𝑡𝐶𝐴𝐴𝑅 = √𝑁 (

𝐶𝐴𝐴𝑅

𝑠𝐶𝐴𝐴𝑅
) (5.14) 

The standard deviation is calculated by: 

 

𝑆𝐶𝐴𝐴𝑅 = √(
1

𝑁 − 1
) ∑(𝐶𝐴𝑅𝑖 − 𝐶𝐴𝐴𝑅)2

𝑁

𝑖=1

 (5.15) 

5.1.1.5.2. Standardized parametric test 

The parametric tests are based on the classic t-test. However, the t-test is exposed to potential 

prediction errors. Brown and Warner (1980) verify that event studies work when an event has 

identical effect on all firms, but they also emphasize the problems that may arise when an event has 

different effects on firms, implying that events cause the risk and return of individual securities to 

change (Boehmer et al., 1991). When an event causes even minor increases in variance, the classical 

methods for significance testing may reject the null hypothesis of zero abnormal returns too 

frequently. Thus, a potential increase in variance contributes to a downward bias in the standard 

deviation, which may lead to an overstatement of the t-statistic (Boehmer et al., 1991).  
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Several tests have been developed to correct for possible prediction errors within the t-test, where the 

tests developed by Patell (1976) and Boehmer et al. (1991) constitute the most commonly applied 

methods. Patell (1976) proposed to overcome event-induced volatility by standardizing the abnormal 

returns in the event window. However, the introduced test still over-rejected the null-hypothesis. 

Boehmer et al. (1991) solved this issue by developing the BMP test, which is robust to volatility 

changes introduced by the event of interest. They found that with a simple adjustment to the cross-

sectional method, both the size and the power of the test is unaffected when applied to stocks prone 

to event date clustering. The BMP test is included to ensure that our results are robust to potential 

event-induced volatility. 

The test for the null hypothesis of 𝐻0: 𝐶𝐴𝐴𝑅 = 0 is defined by 

 
𝑍𝐵𝑀𝑃 = √𝑁 (

𝑆𝐶𝐴𝑅̅̅ ̅̅ ̅̅ ̅

𝑆𝑆𝐶𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅
) (5.16) 

𝑆𝐶𝐴𝑅̅̅ ̅̅ ̅̅ ̅ is the average standardized cumulated abnormal returns across the number of firms, N.  

 

𝑆𝐶𝐴𝑅̅̅ ̅̅ ̅̅ ̅ = (
1

𝑁
) ∑ 𝑆𝐶𝐴𝑅𝑖

𝑁

𝑖=1

 (5.17) 

The standardized CAR is defined as: 

 
𝑆𝐶𝐴𝑅𝑖 = (

𝐶𝐴𝑅𝑖

𝑆𝐶𝐴𝑅𝑖

) (5.18) 

𝑆𝐶𝐴𝑅𝑖
 is the forecast error corrected standard deviation from Mikkelson and Partch (1988). This 

correction adjusts the statistic for serial correlation in the return for each firm. 𝑅𝑚,𝑡 represents the 

market return at a specific point in time, t, while �̅�𝑚 is the average market return in the estimation 

period. 𝐿𝑖 is defined as the count of non-missing returns in the event window. 

 𝑆𝐶𝐴𝑅
2

𝑖
= 𝑆𝐴𝑅

2 (𝐿𝑖 +
𝐿𝑖

2

𝑀𝑖
+  (

(∑ (𝑅𝑚,𝑡 − �̅�𝑚)
𝑇2
𝑡=𝑇1+1 )

2

∑ (𝑅𝑚,𝑡 − �̅�𝑚)
2𝑇1

𝑡=𝑇0

)) (5.19) 
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𝑆𝐴𝑅
2  is the unadjusted standard deviation.  

 

𝑆𝐴𝑅
2 =

1

𝑀𝑖 − 2
∑ (𝐴𝑅𝑖,𝑡)

2

𝑇1

𝑡=𝑇0

 (5.20) 

𝑆𝑆𝐶𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅  is the standard deviation of the averaged standardized cumulative abnormal returns, 𝑆𝐶𝐴𝑅̅̅ ̅̅ ̅̅ ̅. 

 𝑆𝑆𝐶𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅ = √(
1

𝑁 − 1
) ∑(𝑆𝐶𝐴𝑅𝑖 − 𝑆𝐶𝐴𝑅̅̅ ̅̅ ̅̅ ̅)2 

𝑁

𝑖=𝑖

 (5.21) 

5.1.1.5.3. Non-parametric tests 

The fact that the parametric tests are measured using t-statistics, also portrays another potential 

weakness that creates the need for further testing (Brown & Warner, 1985). Dyckman, Philbrick and 

Stephan (1984) and Jain (1986) prove that the parametric t-tests are resilient under the null hypothesis 

of no abnormal price performance (Corrado, 1989). However, the concern is that the central limit 

theorem implies that the power of the t-test depends on the mean and variance of the distribution of 

returns, but not on its shape. Thus, for the t-test to be optimal, the underlying distribution must be 

normal (Corrado, 1989). This is not always the case as argued by Fama (1976), who stated that daily 

return distributions are often subject to excess kurtosis, thus with fat tails. Inclusion of non-parametric 

tests are therefore recommended by scholars to ensure robustness against non-normally distributed 

data (MacKinlay, 1997).  

Previous research provides various methods for non-parametric tests to ensure a better specification 

under the null hypothesis. The rank test first elaborated by Corrado (1989) and the sign test explored 

by Brown and Warner (1980) are the most prominent tests. Thus, this study will apply these tests to 

ensure and verify if the results from the parametric tests are reliable.  

The sign test 

The sign test is derived by establishing the likelihood of the sign of the cumulative abnormal returns. 

This test requires that the CARs are independent across securities, and seeks to test if the CARs’ 

probability of positive returns are higher than the null hypothesis of 0,5 (MacKinlay, 1997). The 

underlying concept of this test is based on the null hypothesis of equal probability of the CARs to be 

positive or negative. Implicitly, it tests if the cumulative annual returns prove to be positive more 
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often than not. A weakness of the sign test is that it is not well specified if the distribution of abnormal 

returns is skewed, which is may be the case with daily stock data (MacKinlay, 1997). 

We test the statistical significance of CARs being more positive than negative, �̂�, at different critical 

values.  

 
𝑡𝑠𝑖𝑔𝑛 = √𝑁 (

�̂� − 0,5

√0,5(1 − 0,5)
) (5.22) 

The rank test  

The test utilizes the null of zero mean excess returns (Corrado, 1989). In comparison with classical 

parametric tests, this test can provide a superior specification as it is less affected by event-induced 

volatility, which has previously been mentioned as a potential issue. Additionally, it does not require 

that the excess return distributions are symmetrical for correct test specifications, contradictory to the 

sign test (Corrado, 1989).  

The rank test requires that all the abnormal returns for each security are ranked by their level. This 

implies both the estimation period as well as the event window. Corrado and Zivney (1992) suggested 

a standardization of the ranks by the number of non-missing values 𝑀𝑖  plus 1.  

 
𝐾𝑖,𝑡 =

𝑅𝑎𝑛𝑘(𝐴𝑅𝑖,𝑡)

1 + 𝑀𝑖 + 𝐿𝑖
 (5.23) 

The standard deviation of returns across firms is defined by: 

 𝑆�̅�
2 = (

1

𝐿1 + 𝐿2
) ∑ ((

𝑁𝑡

𝑁
) (𝐾𝑡

̅̅ ̅ − 0,5)2)

𝑇2

𝑡=𝑇0

  (5.24) 

Where 𝑁𝑡 represents the number of non-missing returns across firms, 𝐿1 represents the length of the 

event period and 𝐿2  represents the event window length. The average standardized rank,  𝐾𝑡
̅̅ ̅ , is 

elaborated as the following. 

 

𝐾𝑡
̅̅ ̅ = (

1

𝑁
) ∑ 𝐾𝑖,𝑡

𝑁𝑡

𝑖=1

 (5.25) 
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The rank test proposes a test for the significance of AAR𝑡. This allows to test if the event date is 

significantly different from zero.  

 
𝑡𝑟𝑎𝑛𝑘,𝑡 =

𝐾𝑡
̅̅ ̅ − 0,5

𝑆�̅�
 (5.26) 

In this study, a multiday event window is applied and the null hypothesis of testing if CAAR equals 

zero is therefore relevant. Campell and Wesley (1993) defined a rank test that allows for testing the 

sum of the mean excess rank within the event window.  

 
𝑡𝑟𝑎𝑛𝑘 = √𝐿2 (

�̅�𝑇1,𝑇2
− 0,5

𝑆�̅�
) (5.27) 

�̅�𝑇1,𝑇2
 is the mean rank across firms and time in the event window. 

 

�̅�𝑇1,𝑇2
= (

1

𝐿2
) ( ∑ �̅�𝑡

𝑇2

𝑡=𝑇1+1

) (5.28) 

5.2. The cross-sectional regression analysis 

To test the hypotheses presented in section 3, this study seeks to examine the association between 

CAR and multiple potentially explanatory variables. As suggested by MacKinlay (1997), the 

application of a cross-sectional regression model is an appropriate tool to investigate such 

relationships. The basic approach is to run a cross-sectional multiple regression of CAR on the 

variables of interest. These variables were presented in section 2.  

The multiple regression model is an extension of the single regression model introduced in section 

5.1, and includes additional variables as regressors. Thus, the model is specified in a way that allows 

for the estimation of the effect on the dependent variable by changing one variable, holding other 

explanatory variables constant. Hence, the model seeks to isolate the effect from the variable of 

interest by controlling for the effect of other influencing variables (Stock & Watson, 2012). This 

allows for the specification of a model that measures the effect that the hypotheses related variables 

has on CAR. As will be elaborated, the mentioned variables held constant are defined as a set of 

relevant control variables. More specifically, by applying this methodology, we will be able to test 

the influence of other firm and deal specific variables on CAR, to furthermore conclude on their 
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impact on the value creation in M&A transactions. Stock and Watson (2012) define the multiple 

regression model with k independent variables as:  

 𝑦𝑖 = 𝛽0 + 𝛽1𝑋1𝑖 + 𝛽2𝑋2𝑖 + ⋯ + 𝛽𝑘𝑋𝑘𝑖 + 𝑢𝑖 , 𝑖 = 1,2, … , 𝑛 (5.29) 

Similar to the model specified by MacKinlay (1997), this study specifies CAR as the dependent 

variable (𝑦𝑖), with firm and deal specific variables as the independent variables (𝛽𝑘). Hence, to test 

the hypotheses stated in section 3, we will apply the following model:  

 𝐶𝐴𝑅𝑖 = 𝛽0 + 𝛽1𝑋1𝑖 + 𝛽2𝑋2𝑖 + ⋯ + 𝛽𝑘𝑋𝑘𝑖 + 𝑢𝑖 , 𝑖 = 1,2, … , 𝑛 (5.30) 

Similar to the case of the simple regression, the efficiency of the OLS estimators estimated by the 

multiple regression model relies on several statistical assumptions. In order to have both an OLS 

estimator that is BLUE, and to make tractable inferences of the OLS estimator, the following 

assumptions needs to be satisfied (Brooks, 2014; Stock & Watson, 2012; Wooldridge, 2015). 

1. Linearity in parameters. The regression model that is linear in its parameters 

2. Zero conditional mean. The conditional distribution of 𝑢𝑖 given 𝑋𝑖 has mean of zero 

3. Homoscedasticity. Conditional on 𝑋𝑖, the variance of 𝑢𝑖 is the same for all i 

4. No multicollinearity. None of the explanatory variables (𝑋𝑖) are constant, and none of the 

explanatory variables (𝑋𝑖) are highly or perfectly correlated with each other  

5. Normality. Regression errors are independently and identically distributed as normal 

𝑁(0, 𝜎2).  

As in the case with the simple linear regression, the first assumption simply defines the multiple linear 

regression for cross-sectional data. Thus, this assumption holds as the cross-sectional regression 

model is correctly defined in equation 5.30 with linear parameters and a constant error term. Hence, 

the regression is fitted with linear parameters, so that the mean value of error terms is zero 

(Woolridge, 2015; Brooks, 2014). Appendix 7 confirms that the regression models are robust to this 

assumption. 

Secondly, the assumption comprising that the explanatory variables are exogenous is crucial for the 

unbiasedness of the cross-sectional regression model, implying that the average value of the error 

term (𝑢𝑡) must be uncorrelated with all the explanatory variables in the model. As expressed by 

Woolridge (2015) and Stock and Watson (2012), the most common violations of this assumption are 
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either the omission of important factors or misspecification of the functional form of the regression 

model. To validate that the applied regressions are robust with regards to this assumption, a multi-

step procedure is applied to make sure that all relevant variables are included in a properly specified 

model. To decide if a control variable should be added or adjusted, the following step-wise analysis 

for each regression model is conducted (Stock & Watson, 2012).  

i. Specify a base model that allows the testing of key coefficients 

ii. Based on economic literature, develop a list of additional possible explanatory variables, 

thus representing potential control variables 

iii. Include possible control variables into the base model if 1) the additional control 

variable is significant or 2) the estimated coefficient of interest changes measurably. If 

not, the variable is excluded from the model 

iv. Conduct Ramsey’s RESET tests (regression specification error test), to test if any 

nonlinear versions of the specified independent variables have been omitted, hence test 

the functional form of the model (Garson, 2012; Thursby & Schmidt, 1977) 

v. Adjust the model or revisit step iii) to iv) if violations of assumption two is still 

apparent.  

By following the steps above, as well as analyzing the results, we assume that the specified regression 

models do not suffer from misspecification or omitted variable bias, implying that there is a zero 

condition mean. The results from the Ramsey’s RESET test can be found in appendix 7, while a 

description of possible control variables is located in appendix 8.  

Thirdly, as in the case of the simple regression, the variance of regression errors has to be constant 

over time, as well as being independent of the explanatory variable. When this is true, the regression 

errors are homoscedastic. In cases where the assumption is violated, the model comprises 

heteroscedastic regression errors. When the errors are classified as heteroscedastic, the OLS 

estimators will remain unbiased, consistent and asymptotically normal (Stock & Watson, 2012). 

However, the common way of estimating coefficient standard errors will no longer hold when the 

assumption is violated. Thus, this assumption becomes especially important in the cross-sectional 

regression, as the study rely on testing the significance regression coefficient, in order to analyze the 

hypotheses. To verify this assumption, we conduct both a Breusch-Pagan test and a White test, as 

these are popularly used when checking for homoscedasticity in econometric analyses (Garson, 2012; 
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Brooks, 2014). The results of both tests are reported in appendix 7. Following Brooks (2014), we 

calculate the heteroscedasticity-consistent standard errors in the situations where heteroscedasticity 

seems to be present. Thus, our regressions are assumed to be robust with respect to this assumption.  

The fourth assumption is specific to the multiple linear regression, and was therefore not discussed 

when assessing the market model. As briefly introduced, multicollinearity defines a situation where 

there is a high level of inter-correlation between the explanatory variables. When multicollinearity is 

present among variables, OLS estimators will be efficient, but confidence and significance tests might 

give inappropriate conclusions as the coefficient standard errors in the model will be inflated (Brooks, 

2014). Furthermore, the consequence of high correlation between variables has potential to inflate 

the R-squared of the regression model (Garson, 2012). As suggested by Woolridge (2012), we apply 

the variance inflation factor (VIF) to test if the regressions suffer from multicollinearity issues. The 

VIF quantifies how much the standard errors of the estimated coefficients are inflated due to 

multicollinearity. Even though no clear critical value for VIF exist, literature suggest that a VIF above 

10 implies issues of multicollinearity in the regression (Woolridge, 2012). Furthermore, to account 

for possible problems in regression, the most common method is omitting one of the collinear 

variables (Brooks, 2014). As reported in appendix 7, none of the regressions seem to suffer from 

multicollinearity, and thus we do not omit any variables due to a breach of this assumption. Therefore, 

the regressions are assumed to comply with the fourth assumption.  

The fifth assumption is similar to that of the market model, implying that regression errors need to be 

independently and identically distributed as normal 𝑁(0, 𝜎2) , in order to efficiently test the 

significance of the regression parameters. Thus, we apply three commonly used methods to test if 

errors are normally distributed (Garson, 2012; Brooks, 2014). Firstly, the Shapiro-Wilk’s W test is 

conducted, testing the null hypothesis of normally distributed regression errors (Garson, 2012). 

Secondly, the Jarque-Bera test statistic is calculated. By jointly testing the presence of skewness and 

excess kurtosis, this test is expected to act as a powerful supplement to the W test (Bera & Jarque, 

1981). Thirdly, by producing a histogram of the errors, we conduct a graphical analysis to visually 

investigate their distributions. Test results are reported in appendix 7. The graphical presentations do 

not seem to reflect normality, which can also be expected from announcement returns (McNichols, 

1988). Furthermore, the results from both the Jarque-Bera test and the W test similarly may indicate 

non-normal distributions in some of the conducted regressions. Thus, this implies that both the t-

statistic and F-statistic may be unreliable, while estimated model parameters remain efficient. Even 
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though it is possible to employ estimation models that do not assume normality, such models are 

difficult to implement and have less discovered properties. Therefore, Brooks (2014) recommend 

researchers to apply the OLS model if possible. Furthermore, he states that a breach of the normality 

assumption is inconsequential when the sample size is sufficiently large. This comes as a result of the 

properties previously noted, as an OLS estimator with large samples will satisfy asymptotic normality 

based on the central limit theorem, despite e.g. skewed stock returns (Brooks, 2014; Woolridge, 

2012). Hence, as econometricians often assume a threshold of 30 observations for the central limit 

theorem to be an adequate approximation, we assume that both t-statistics and F-statics will be 

reliable in the regressions (Woolridge, 2012). 
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6. Empirical results 

With the methodological framework previously disclosed, an empirical investigation will be 

presented subsequently. This section seeks to present the results from the empirical testing of the 

previously developed hypotheses. Firstly, this implies determining whether value is created for both 

target and bidder in downturns. Secondly, the impact of relevant deal-characteristics will be 

presented. In order to validate the robustness of the results and to draw overall economic conclusions, 

both bidder and target returns will be evaluated. Additionally, all test results will be presented for 

both the three and eleven-day event windows. The latter is included in order to confirm that the semi-

efficient assumption holds. 

6.1. Value creation 

The first part of the analysis investigates the level of value creation for both bidding and target firms 

following the announcement of an M&A transaction. The results of these tests are highly important 

for the remainder of this study, as subsequent analyses seek to explain the level of value creation 

based on previously identified value drivers. The following presentation includes both parametric and 

non-parametric tests. 

6.1.1. Value creation for bidders 

6.1.1.1. Introduction and expectations 

The first hypothesis in this analysis investigates the short-term returns generated by the bidder when 

an M&A is announced. Hence, under the assumption of a semi-efficient market, disclosure regarding 

a takeover should be reflected directly in the bidder’s stock price upon announcement. As a result, 

analyzing movements in the stock price is essential in determining if M&As pay off, thus holding 

great value for both managers and shareholders. Overall, the literature review indicated no consensus 

in the expectations of bidder returns in normal times. This is often explained by the contradictions of 

creating synergies, versus conflicting interests between management and shareholders. In intra-

industry downturns however, the dynamics within markets are expected to change, especially with 

predictions of increased risk aversion, as previously discussed in section 2. Additionally, the 

possibility of utilizing low valuations, reduced competition for acquisition targets and fire sale 

discounts may offer a favorable environment for M&As (Erxleben & Schiereck, 2015). Thus, bidder 

returns during downturns may be influenced by other factors than those present in normal times. As 

the potential effects of M&As during downturns do not propose clear-cut answers to bidder 
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performance, the hypothesis is formulated based on previous empirical evidence in normal times, 

thus implying zero returns for bidders. 

Hypothesis 1.1: Zero bidder returns from the announcement of a deal 

As explained in detail in section 5, the abnormal returns generated by bidder firms will be investigated 

using an event study methodology, thus analyzing short-term effects in stock prices. Based on the 

methodology of this event study, the following analysis will focus on four different event windows, 

consisting of 21, 11, 5 and 3 days. The results from these analyses are assessed using both parametric 

and non-parametric tests.  

6.1.1.2. Results and interpretation 

6.1.1.2.1. Parametric tests 

The parametric tests consist first and foremost of testing the significance of CAAR for the different 

event windows. Additionally, the BMP test is included to adjust for a potential variance increase 

introduced by the event, thus assessing the robustness of the classical cross-sectional test.  

Table 6.1: Analysis of short-term bidder returns  

 Classical cross-sectional test Standardized cross-sectional test (BMP test) 

Event window CAAR (%) t-statistic p-value N Mean SCAR z-test BMP p-value N 

[-1; +1] 2,13 2,63*** <0,01 102 0,35 1,94* 0,05 102 

[-2; +2] 1,51 1,81* 0,07 102 0,18 1,17 0,24 102 

[-5; +5] 1,05 1,12 0,26 102 0,06 0,44 0,66 102 

[-10; +10] 2,02 1,37 0,17 100 0,08 0,68 0,50 100 

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

This table presents the results from the analysis of cumulative average abnormal returns (CAARs) for different 

event windows. As presented in section 5, the results are tested for significance by applying both a classical and a 

standardized cross-sectional parametric test.  

Source: Authors 

 

The CAARs estimated by the classical cross-sectional tests provide positive estimates. However, the 

five and three-day event windows are the only ones that portray significant returns. The latter is 

significant on a 1% significance level, while the five-day event window is significant on a 10% level. 

Additionally, the CAAR is at its highest in the shortest event window. A CAAR of 2,13% proves 

superior to the CAAR in five-day event window of 1,51%. Overall, this indicates that bidding firms 

earn the majority of positive and significant cumulative average abnormal returns around the day of 

announcement, supporting semi-efficient markets. As explained in section 5, the BMP test is included 
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to take into account event induced volatility. This test applies standardized returns across the event 

window, thus ensuring validity of the analysis. The result of the tests conclude that the three-day 

event window still portrays significant cumulative returns. However, the five-day event window does 

not prove a significant CAAR, possibly indicating event-induced volatility. 

Table 6.2: Analysis of average abnormal bidder returns  

Event day Average Abnormal Return (%) t-statistic p-value N 

-10 -0,45 -1,30 0,19 102 

-9 -0,09 -0,34 0,73 102 

-8 0,13 0,40 0,69 102 

-7 0,04 0,12 0,90 102 

-6 -0,08 -0,26 0,79 102 

-5 0,37 1,14 0,25 102 

-4 -0,24 -1,17 0,24 102 

-3 -0,41 -1,19 0,23 102 

-2 -0,04 -0,14 0,89 102 

-1 -0,16 -0,50 0,62 102 

0 1,73 2,50** 0,01 102 

1 0,63 1,39 0,16 102 

2 -0,58 -2,14** 0,03 102 

3 -0,11 -0,43 0,67 102 

4 -0,06 -0,23 0,82 102 

5 0,03 0,09 0,93 102 

6 0,12 0,42 0,68 101 

7 -0,10 -0,37 0,71 101 

8 0,68 2,24** 0,03 101 

9 0,27 0,69 0,49 100 

10 0,51 1,89 0,06 100 

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

This table presents the results from the analysis of the average abnormal returns (AAR) for the 20 days 

surrounding the date of announcement (day 0). 

Source: Authors 

 

The different AARs presented above signify the results from the testing of CAARs, as the 

announcement effect is positive and significant. The returns generated on the day of announcement 

(day 0) imply higher returns than all other days in the event window, with an AAR of 1,73%. 

Furthermore, this day also provides results with higher t-statistics compared to other event days. This 

indicates that the assumption of a semi strong-efficient market may hold. However, the second and 



Empirical results 

68 

 

 

eighth day after the day of announcement also imply significant returns, negative and positive 

respectively. The reason for their significance is hard to identify. Especially the eighth day, which 

may be attributable to noise. However, as there are negative returns in the second day after 

announcement date, this may imply an adjustment to the market reacting too positive from the 

announced news. Nevertheless, the negative effect generated on this day is small, indicating that it 

might as well be noise.  

Figure 6.1: Average abnormal returns (indexed) and t-statistics  

 

The figure illustrates the development of average abnormal returns (AAR) for individual event days by indexing 

AAR to 100 at the event day -10. Furthermore, the significance of each AAR is displayed by the t-statistics. 

Source: Authors 

  

The illustration of the AARs indexed over the event window of 21 days portray the announcement 

effect on total returns. In addition, the figure indicates when the t-statistics proves to be significant, 

represented by higher values than the thresholds, in absolute terms. The graph implies negative total 

returns until the date of announcement. On this day however, the total returns increase significantly, 

with a small adjustment on the second day, as previously mentioned. Nevertheless, the total bidder 

returns prove positive over the entire period after announcement. 

6.1.1.2.2. Non-parametric tests 

To adjust for the potential of non-normal distributions in returns, non-parametric tests are included, 

as previously elaborated in the methodology section. Thus, applying such tests controls for extreme 

observations within our sample, helping to verify the robustness of the parametric tests (MacKinlay, 

1997). Consequently, bidder returns will be investigated based on both the rank and the sign test.  
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Table 6.3: Sign test for bidder returns 

Event window Ratio of positive signs in event window (%) t-statistic p-value N 

[-1; +1] 55,88 1,19 0,23 102 

[-2; +2] 52,94 0,59 0,55 102 

[-5; +5] 51,96 0,40 0,69 102 

[-10; +10] 49,00 -0,20 0,84 100 

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

This table presents the results from the analysis of cumulative abnormal returns (CARs) using the sign test.  

Source: Authors 

 

The sign test seeks to explain significant CAARs by comparing the number of positive returns to the 

number of negative returns. Overall, the results portray that the ratio of positive to negative abnormal 

returns increase as the event window shortens, thus implying more positive returns closer to the day 

of announcement. This is in support of previous evidence. However, the test of the ratios proves not 

to be different from 0,5, indicating that the difference between positive and negative signs is not 

significant. That being said, this test does not take the level of positive and negative returns into 

consideration, which may explain the deviation from other tests. 

Table 6.4: Rank test for bidder returns 

Event window Mean rank across firms t-statistic p-value N 

[-1; +1] 0,52 5,58*** <0,01 102 

[-2; +2] 0,51 2,20** 0,03 102 

[-5; +5] 0,50 0,36 0,72 102 

[-10; +10] 0,50 0,80 0,42 100 

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

This table presents the results from the analysis of the abnormal returns (AR) using the rank test.  

Source: Authors 

 

Contrary to the sign test, the rank test takes the level of abnormal returns into consideration, assuming 

that the mean rank for returns are 0,5. By ranking all returns in the estimation period and event 

window based on their level of return, this test proves that the returns generated in all four event 

windows are ranked higher than the expected rank for all returns. The mean ranks for the three and 

five-day event window are significant, while this is not the case for the eleven and 21-day event 

window. Nevertheless, the results from the rank test supports the findings from the parametric tests, 

arguing that the two shortest event windows generate higher returns than expected.  
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6.1.1.3. Discussion of results 

Overall, the results of both the parametric and non-parametric tests provide evidence for abnormal 

bidder returns upon the announcement of an M&A. Moreover, these tests conclude that the two 

shortest event windows (three and five-day) generate significant and positive abnormal returns. The 

parametric tests provide particularly significant results, implying high CAARs both in the classical 

and the standardized cross-sectional test. These results were also confirmed by the rank test, while 

the sign test did not imply significant announcement returns. However, the results of the latter test 

may be a consequence of the model not taking the level of returns into consideration. 

The evidence of significant bidder returns in downturns provides an interesting and possibly 

important supplement to the literature of corporate finance. As previous research cannot conclude 

with concrete results, this study clearly provides findings of bidders generating positive abnormal 

returns. As previously mentioned, this may come as a result of changes in market dynamics during 

downturns, and more specifically within commodity firms. Consequently, both shareholders and 

managers are expected to act differently in periods of downturn, relative to normal times. Hence, we 

reject the null hypothesis, and conclude that bidders involved in commodity industries achieve 

significant and positive returns during downturns. In order to determine why these results deviate 

from previous research, a cross-sectional analysis based on different deal and company characteristics 

will be conducted subsequently. 

6.1.2. Value creation for targets 

6.1.2.1. Introduction and expectations 

Similar to the previous analysis of bidder returns, hypothesis 1.2 seeks to study the short-term returns 

gained by target firms and its shareholders during downturns. Literature presented a relatively 

consistent picture in that target firms achieve significant abnormal returns when being acquired. 

Scholars and practitioners justify these findings based on the fact that most takeover bids consist of 

a premium above the initial market value of the target, due to e.g. expected synergies from the deal 

(Martynova and Renneboog, 2008). As previously discussed, the literature lacks empirical research 

on target returns during downturns. That being said, in relation to both theory and findings presented 

on bidder returns, it seems likely that bid premiums might be different during down cycles. As argued 

by Erxleben and Schiereck (2015), potentially attractive M&A opportunities are presented for bidders 

during downturns, as the competition for acquiring targets is lower, potentially eroding premiums. In 

contrast, Jensen (2004) argues that transactions with positive synergies are expected to be higher 
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during downturns, which may lead acquirers into paying higher premiums during downturns. Thus, 

as predictions for target returns during downturns are ambiguous, the hypothesis is formulated based 

on the empirical consistency of positive target returns, as we expect to find a similar pattern during 

intra-industry downturns. 

Hypothesis 1.2: Positive target returns from the announcement of a deal 

We test hypothesis 1.2 similarly to hypothesis 1.1. Thus, we apply both parametric and non-

parametric tests to assess the significance of abnormal target returns calculated for each M&A 

transaction.  

6.1.2.2. Results and interpretation  

6.1.2.2.1. Parametric tests 

Similar to the analysis on bidder returns, table 6.5 presents the results of the short-term announcement 

effects for the sample of transactions where information on the target was available. The results imply 

that M&As generate highly significant and positive returns for target firms in intra-industry 

downturns.  

Table 6.5: Analysis of short-term target returns 

 Classical cross-sectional test Standardized cross-sectional test (BMP test) 

Event 

window 

CAAR 

(%) 
t-statistic p-value N Mean SCAR z-test BMP p-value N 

[-1; +1] 14,14 4,89*** <0,01 79 2,73 5,53*** <0,01 79 

[-2; +2] 13,48 4,77*** <0,01 79 2,04 4,94*** <0,01 79 

[-5; +5] 13,32 4,15*** <0,01 79 1,37 4,70*** <0,01 79 

[-10; +10] 14,29 4,56*** <0,01 79 1,02 5,08*** <0,01 79 

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

This table presents the results from the analysis of cumulative average abnormal returns (CAARs) for different event 

windows. As presented in section 5, the results are tested for significance applying both a classical and a 

standardized cross-sectional parametric test.  

Source: Authors 

 

For all the event windows, the measured CAAR is ranging from 13,32% to 14,29%, with the results 

being significant on a 1% level. Both the classical and standardized cross-sectional test confirm these 

findings. Hence, as in the analysis conducted on bidder returns, it is interesting to study each day in 

the event window in further detail to identify which event days that are driving target returns. The 

table below therefore identifies the AAR on individual days within the event window, as well as 
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interpret if these estimates are significant. Under the assumption of a semi-efficient market, it is 

especially interesting to observe the effect on the date of announcement (day 0).  

Table 6.6: Analysis of daily abnormal returns for targets 

Event day Average Abnormal Return (%) t-statistic p-value N 

-10 -0,22% -0,49 0,621 79 

-9 0,13% 0,35 0,729 79 

-8 0,42% 1,27 0,205 79 

-7 0,09% 0,19 0,846 79 

-6 -0,14% -0,30 0,765 79 

-5 0,57% 1,25 0,212 79 

-4 -0,56% -1,14 0,255 79 

-3 0,50% 0,84 0,399 79 

-2 0,36% 0,48 0,631 79 

-1 1,56% 2,09** 0,037 79 

0 11,13% 4,58*** <0,01 79 

1 1,45% 1,44 0,150 79 

2 -1,02% -2,24** 0,025 79 

3 -0,18% -0,50 0,617 79 

4 -0,32% -0,74 0,460 79 

5 -0,18% -0,47 0,640 79 

6 -0,33% -0,89 0,374 79 

7 0,19% 0,54 0,587 79 

8 0,39% 1,48 0,138 79 

9 0,03% 0,06 0,952 79 

10 0,41% 0,86 0,390 79 

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

This table presents the results from the analysis of the average abnormal returns (AAR) for the 21 days surrounding 

the date of announcement (day 0). 

Source: Authors 

 

Table 6.6 reports AAR for each individual event day in the 21-day event window. As indicated, 

returns on the day of announcement are large and highly significant, with an AAR of 11,13% and 

significant on a 1% level. This implies that most of the target CAAR stems from the day of 

announcement, further supporting the assumption of a semi-efficient market. However, there can also 

be observed significant returns on both the day before and two days after the day of announcement, 
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potentially contradicting the assumption of market efficiency. The returns one day prior to 

announcement are positive, indicating that some investors may be trading stocks on leaked 

information, hence driving the stock price through insider transactions. The negative return two days 

after the announcement is more difficult to explain. The effect could imply slow reactions in the 

market, or indicate profit realization by investors selling their stocks to secure capital gains. As 

proposed by Campbell and Salotti (2010), some of the returns pre and post-announcement may also 

be driven by differences in time zones and holidays. The latter argument seems plausible for the day 

pre-announcement, as our study is based on global data. As a result, and as commented in section 5, 

it seems reasonable to focus the further analysis on the three and eleven-day event window, as these 

intervals are assumed to capture the entire announcement effects. 

Relative to the rest of the AARs within the event window, table 6.6 implies that the market on average 

reacts positively to the announcement of a target being acquired. Hence, it seems likely that market 

participants incorporate the value of potential premiums paid by the bidder upon disclosure of such 

information. This prediction is furthermore supported by the figure below, where AAR is indexed 

and accumulated over the eleven-day event window, thus reflecting total returns from the M&A. 

Hence, the figure suggests that the market values of target firms increases with respect to the 

premiums paid by bidders, while staying relative stable in the following days. As announcement day 

returns are significant, the results of the parametric tests are in line with hypothesis 1.2, indicating 

that the target gains significant returns from downturn M&As.  
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Figure 6.2: Average abnormal returns (indexed) and t-statistics 

 

The figure above illustrates the development in average abnormal returns (AAR) for individual event days by 

indexing AAR to 100 at event day -10. Furthermore, the significance of each AAR are displayed by the t-statistics.  

Source: Authors 

 

6.1.2.2.2. Non-parametric tests 

As already discussed, we furthermore conduct a non-parametric analysis to test for significance in 

target returns, regardless of the distribution of abnormal returns. Thus, target returns will also be 

investigated based on both the rank and the sign test. 

Table 6.7: Sign test for target returns 

Event window Ratio of positive signs in event window (%) t-statistic p-value N 

[-1; +1] 76,95 4,61*** <0,01 79 

[-2; +2] 74,68 4,39*** <0,01 79 

[-5; +5] 69,62 3,49*** <0,01 79 

[-10; +10] 72,15 3,94*** <0,01 79 

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

This table presents the results from the analysis of the cumulative abnormal returns (CARs) using the sign test.  

Source: Authors 

 

Based on the ratio of positive CARs across the sample of target firms, the above analysis indicates 

that the cumulative abnormal returns are positive on a 1% significance level in all event windows. 

Hence, this test supports the results of the parametric tests. Comparable results are found when 

investigating the results from the rank test below. Assuming that the expected rank for returns are 

0,50, the analysis indicates that the mean rank across firms in the event window is above the expected 
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average, furthermore implying significant abnormal returns. Thus, despite the previously described 

weaknesses of the sign and the rank test, the fact that both tests provide significant results across all 

event windows, suggest that the results from the parametric analysis are robust and reliable. 

Table 6.8: Rank test for target returns 

Event window Mean rank across firms t-statistic p-value N 

[-1; +1] 0,61 9,91*** <0,01 79 

[-2; +2] 0,56 6,88*** <0,01 79 

[-5; +5] 0,53 4,65*** <0,01 79 

[-10; +10] 0,52 3,89*** <0,01 79 

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

This table presents the results from the analysis of the abnormal returns (AR) using the rank test 

Source: Authors 

 

6.1.2.3. Discussion of results 

The findings from the analysis on targets confirm that M&As create value for commodity firms 

during intra-industry downturns. These results are in line with previous research in normal times, and 

hence we do not reject hypothesis 1.2. Nonetheless, even though some theories argue that premiums 

paid by bidders may be lower during down cycles, this analysis provides evidence that targets still 

gain from the transaction. As illustrated by table 6.6 and figure 6.2, most of the price effect from 

these premiums seem to be incorporated in the market price on the day of announcement. However, 

some anomalies were found with respect to the assumption of a semi-efficient market, and potential 

explanations are related to leakage of information, slow market reactions and time-zone and holiday 

differences. Even though stock price reactions outside of the announcement day was unexpected, we 

conclude that the target gains significant abnormal returns when acquired during a downturn.  

6.2. Means of payment 

As previously mentioned, a market with symmetric information, no transaction costs and no taxes 

would lead to a situation where the medium of exchange is irrelevant. However, as this is not the 

case, an understanding of how the method of payment will affect returns from M&As is highly 

relevant for corporate managers. Furthermore, as the availability of M&A-financing may change in 

accordance to the state of the market, it becomes increasingly interesting to investigate this factor for 

both bidders and targets during downturns.  
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6.2.1. Bidder analysis 

6.2.1.1. Introduction and expectations 

The method of payment is a thoroughly researched topic in corporate finance literature, with the 

majority of research presenting evidence that cash offers provide bidders with higher returns than 

other financing methods. This result is often supported by the signaling hypothesis and the pecking 

order theory. Implicitly, the choice of payment method may signal valuable information about the 

company to the market. Scholars especially refer to stock bids when explaining the effect of signaling, 

as such decisions often indicate overvalued bidder equity (Shleifer & Vishny, 2003). Additionally, 

cash offers may signal a strong financial situation for the bidding firm, as it implies that the company 

has the ability to take on more debt (Faccio & Masulis, 2005). Contradictorily, such predictions can 

be argued to change during downturns. Firstly, issuance of debt will not necessarily have a positive 

signaling effect during downturns, as high leverage may not be an attractive feature when markets 

are weak. Secondly, the structure of capital markets may change, potentially making it more difficult 

to obtain external M&A-financing all together (Harford, 2005). Thus, while issuance of debt may be 

difficult during downturns, the attractiveness of paying with equity may also be low, as companies 

are potentially undervalued. Overall, potential changes in management behavior make the effects of 

means of payment hard to predict in downturns. Nevertheless, the hypothesis follows the majority of 

historic evidence, thus seeking to test if cash offers outperform those of stock offers. 

Hypothesis 2.1: Cash offers generate higher bidder returns than stock offers 

The difference in returns generated by cash, stock and mixed bids are determined using dummy 

variables for stock and cash. Mixed bids are not included as a dummy, as it will act as the benchmark 

in regression, representing the average CAR when the mean of payment is mixed (Stock & Watson, 

2012). This data has been gathered from Zephyr, but has also been reviewed in Bloomberg to ensure 

validity. 

6.2.1.2. Results and interpretation 

The regressions that has been conducted to test the effect of different means of payment is disclosed 

below. Furthermore, we include a set of control variables in order to increase the robustness of the 

regression model. Following the methodology for selection of control variables as presented in 

section 5.2., we control for the geographic location of the acquirer, as well as for differences in 

bidder’s initial ownership. 
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𝐶𝐴𝑅[−𝑡; 𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝐶𝑎𝑠ℎ𝑖
+ 𝛽2𝐷𝑆𝑡𝑜𝑐𝑘𝑖

+ 𝛽3𝐷𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑦𝑖
+ 𝛽4𝐷𝑇𝑜𝑒ℎ𝑜𝑙𝑑𝑖

+ 𝑢𝑖 

where 𝐸(𝑢𝑖) = 0 

 

Table 6.9: Regression results from hypothesis 2.1 

 [-1; +1] [-5; +5] 

Independent variables Coefficient t-statistic p-value Coefficient t-statistic p-value 

Cash 0,039 1,79* 0,078 0,015 0,58 0,209 

Stock 0,065 1,95* 0,054 0,029 0,88 0,373 

Geography  0,011 0,53 0,599 -0,006 -0,25 0,043 

Toehold -0,019 -0,87 0,389 -0,023 -0,71 0,746 

Constant -0,021 -0,95 0,344 -0,005 -0,22 0,657 

       

Number of observations 86   86   

F-Statistic  1,28   0,51   

R-squared (Adjusted) 0,066   0,021   

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

The table above shows results from two OLS regressions specified to measure the average difference in bidders’ 

cumulative abnormal returns (CARs), given different payment methods. Hence, the dependent variable is CAR for 

each M&A transaction over the estimation windows of [-1; +1] and [-5; +5]. CAR is measured using the market 

model, as presented in section 5. The independent variables are defined as follows: deals with cash and stock bids are 

dummy variables that take a value of 1, if the bids are proposed with cash and stock respectively. Implicitly, mixed 

bids serve as baseline. The control variables included are the geographic location of acquirer and the bidder’s 

toehold. All control variables are described in detail in appendix 8. T-statistics are calculated using 

heteroscedasticity-robust standard errors. The statistical fit of the model is implied by the (adjusted) determination 

coefficient 𝑅2 and the F-statistic. 

Source: Zephyr M&A database and Bloomberg Terminal 

 

The findings from the regression analysis are presented above. The output portrays positive 

coefficients for cash and stock, thus indicating higher average CARs from stock and cash offers, 

relative to mixed bids. Furthermore, stock bids generate significantly higher returns than cash bids, 

more specifically 6,5% against 3,9% respectively, based on the three-day event window. The same is 

observed in the eleven-day event window, reporting 2,9% and 1,5% respectively. However, neither 

stock nor cash offers have significant coefficients in this regression. The overall explanatory power 

constitutes an R-squared of 0,066 and 0,021 for the two regression models.  
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Figure 6.3: Average abnormal returns (indexed)  

 

The figure illustrates the development of average abnormal returns (AAR) for cash and stock bids, for individual 

event days by indexing AAR to 100 at the event day -5. 

Source: Authors 

 

The indexed AARs for cash, stock and mixed bids are illustrated above. This figure proves the results 

from the regression, as stock bids portray higher returns around the day of announcement than cash 

bids, and both are superior to mixed bids. Thus, this contributes to superior CARs for cash bids in 

both the three and eleven-day event windows.  

6.2.1.3. Discussion of result 

Previous research investigating the effect of different means of payment on bidder returns in normal 

times often determines that cash bids outperform stock bids. However, the results from this study 

suggest the opposite effect, with findings being significant in the three-day event window. In general, 

former research explains the superior cash offer performance with the previously elaborated signaling 

effect. As the results of our study deviate from this prediction, the signaling effect is arguably not as 

strong during downturns. Following the initial expectations, this may come as a result of different 

market dynamics during downturns. In particular, the lower capital liquidity that reduces the 

availability of M&A-financing through debt, implicitly also cash payments, thus limiting this as an 

option for bidders. Additionally, paying with cash may be problematic in terms of maintaining a 

sustainable leverage ratio, which may be especially important during downturns. Conclusively, our 

results therefore lead to a rejection of the hypothesis, as both empirical evidence and downturn 

rationales are found to support the possibility of stock offers outperforming cash and mixed offers. 
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The findings from this analysis suggest that the bidding managers seeking to conduct M&As during 

downturns should prioritize stock offers, rather than cash or mixed structures. 

6.2.2. Target analysis 

6.2.2.1. Introduction and expectations 

In line with the previously investigated hypothesis, the following analysis seeks to study the 

difference in CARs for target firms with respect to the means of payment. Following the rationale of 

the literature previously presented, we expect target firms to obtain higher returns when accepting 

cash offers, relative to stock and mixed offers. However, it becomes increasingly interesting to 

investigate this relationship during downturns, as theory suggest that bidding firms may prefer cash 

over stock offers when markets are weak. As previously mentioned, this is a possible result of 

undervalued bidder stock in downturns (Erxleben & Schiereck, 2015). Additionally, the overall 

access to external capital may fall during a down cycle, implying that the availability of cash through 

e.g. debt instruments decreases (Harford, 2005). Therefore, while acquirers during downturns are 

likely to prefer cash offers, this option may be limited. In combination, the two latter arguments 

suggest that the risk of asymmetric information in stock offers may be reduced in downturns 

(Erxleben & Schiereck, 2015). Nevertheless, as pure cash offers do not possess any valuation risk, 

the hypothesis below still reflect the expectation of cash being the preferred mean of payment by 

target firms.  

Hypothesis 2.2: Cash offers generate higher target returns than stock offers 

In order to test hypothesis 2.2, we specify a regression model that measures the average difference in 

targets CAR, given different payment methods. Thus, as in hypothesis 2.1, explanatory dummy 

variables are included to represent transactions where the target is purchased with either stock, cash 

or with a mix of the two, serving as a baseline. 

6.2.2.2. Results and interpretation  

Table 6.10 shows the estimated parameters for the regression of different payment methods on CAR. 

The model is specified below, which furthermore controls for differences in beta, the bidder’s 

toehold, as well as dummy variables to control for industry differences. 
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𝐶𝐴𝑅[−𝑡; 𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝐶𝑎𝑠ℎ𝑖
+ 𝛽2𝐷𝑆𝑡𝑜𝑐𝑘𝑖

+

𝛽3𝑋𝐵𝑒𝑡𝑎𝑖
+𝛽4𝐷𝑇𝑜𝑒ℎ𝑜𝑙𝑑𝑖

+𝛽5𝐷𝐸𝑛𝑒𝑟𝑔𝑦𝑖
+𝛽6𝐷𝐴𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒𝑖

+ 𝑢𝑖  

where 𝐸(𝑢𝑖) = 0 

 

Table 6.10: Regression results from hypothesis 2.2 

 [-1; +1] [-5; +5] 

Independent variables Coefficient t-statistic p-value Coefficient t-statistic p-value 

Cash 0,016 0,17 0,866 0,007 0,07 0,943 

Stock -0,143 -1,92* 0,060 -0,171 -2,37** 0,021 

Beta 0,081 1,92* 0,059 0,066 1,35 0,181 

Toehold -0,096 -1,90* 0,062 -0,085 -1,35 0,181 

Energy 0,014 0,21 0,833 0,011 0,13 0,894 

Agriculture 0,010 0,15 0,879 -0,011 -0,15 0,881 

Constant 0,156 1,49 0,141 0,186 1,76a 0,084 

       

Number of observations 66   66   

F-Statistic  3,94***   2,95***   

R-squared (Adjusted) 0,160   0,128   

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

The table above shows results from two OLS regression analyses specified to measure the average difference in 

targets cumulative abnormal returns (CAR), given different payment methods. Hence, the dependent variable is CAR 

for each M&A transaction over the respective estimation windows of [-1; +1] and [-5; +5]. CAR is measured using 

the market model, as presented in section 5. The independent variables are defined as follows: deals with cash and 

stock bids are dummy variables that take a value of 1, if the bids are proposed with cash and stock respectively. 

Implicitly, mixed bids serve as baseline. The control variables included are beta for the target company, bidder’s 

toehold and industry dummies. All control variables are described in detail in appendix 8. T-statistics are calculated 

using heteroscedasticity-robust standard errors. The statistical fit of the model is implied by the (adjusted) 

determination coefficient 𝑅2 and the F-statistic. 

Source: Zephyr M&A database, Bloomberg Terminal 

 

From the regressions above it becomes evident that transactions with stock offers have the lowest 

average CAR. In the three-day event window, stock as the mean of payment turn up as having a 

negative coefficient on a 10% significance level. The regression in the eleven-day event window 

furthermore shows consistent results, with the coefficient for stock bids being significant on a 5% 

level. Thus, by comparing stock to the coefficient on cash offers, it is implied that cash offers yield 

1,6% higher returns for the target than mixed, while stock offers yield 14,3% lower target returns 

than mixed. However, the coefficient for cash offers lack significance, indicating that the average 

difference from mixed offers might not be different from zero.  



Empirical results 

81 

 

 

Figure 6.4: Average abnormal returns (indexed) 

 

 
The figure above illustrates the development in average abnormal returns (AAR) for different means of payment 

across individual event days by indexing AAR to 100 at event day -5.  

Source: Authors 

 

By visually investigating market reactions from our sample, both mixed and cash offers seem to yield 

higher returns than stock bids in the eleven-day event window. However, while stock returns appear 

to be significantly lower, the difference between cash and mixed payments is less evident, supporting 

the low t-statistics for the cash variable. Nonetheless, as already pointed out, it is important to notice 

that the results above neither control for other influential factors, nor incorporates the variance in 

returns. Thus, we emphasize the robust results from the regression analysis.  

6.2.2.3. Discussion of the results 

The results from the conducted regressions signify that cash and mixed payments outperform stock 

offers, with the latter having a significant and negative coefficient in both the three and eleven-day 

analysis. These results are consistent with initial expectations, and in line with previously conducted 

research. However, the results did not find evidence of a difference in CAR between cash and mixed 

payments, as the cash variable is positive, but proves to be insignificant in both regressions. 

Therefore, the overall target results do not conform to the test results of means of payment revealed 

for the bidder. That being said, the previous rationalization of the bidder hypothesis having a lower 

signaling effect during downturns, may hold also for targets. Indicatively, the target shareholders will 

prefer cash bids, not because stock bids necessarily signal overvalued bidders, but rather due to the 

implied certainty and lower risk. Thus, our findings confirm that cash and mixed payments are likely 
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to be preferred over stock bids, even though the risk of signaling is expected to be less prevalent 

during downturns. As will be elaborated in section 7.1, practical implications suggest that managers 

in target firms should seek to settle a potential takeover with either cash or a mixed structure, rather 

than with stock.  

6.3. Bidders pre-announcement performance 

Hubris has been defined as a possible explanatory factor for managerial irrationality, and more 

specifically, as a reason for overestimating synergies. As previously discussed, the majority of 

previous M&A research suggests that overconfidence exists within managements’ decision-making. 

Implicitly, managers from well-performing bidding firms are assumed to make decisions influenced 

by overconfidence, as they often experience negative abnormal returns upon the announcement of an 

M&A. However, little research has been done on this effect during downturns, which will be 

investigated in the following analysis. As previously mentioned, the effects of pre-announcement 

performance are only investigated for bidding firms.  

6.3.1. Introduction and expectations 

Generally, when management prove a solid record of accomplishments, they generate high stock 

valuations. However, historically proven capabilities usually transform into high expectations for 

corporate success in the future. Additionally, a behavioral characteristic of managers in successful 

firms is that they build up too much confidence in their own abilities (Roll, 1986). When relating 

these characteristics to M&As, the implication is often that managers in well-performing firms 

overestimate possible synergies of merging two entities, potentially leading managers into paying too 

high premiums. As previously elaborated, this is a well-documented pitfall proven by several scholars 

(Rau & Vermaelen, 1998; Sudarsanam & Mahate, 2003). However, as explained in the literature 

review, hubris might not be as prevalent in downturns, due to a decline in the level of activity that 

markets and industries experience (Varaiya. 1988). Thus, the effect of pre-announcement 

performance could be less significant during an industry specific downturn, as the situation may put 

constraints on the confidence among market participants. Nevertheless, there is a lack of empirical 

evidence related to the effect of pre-bid performance on M&A-returns during downturns. Therefore, 

the hypothesis is formulated with respect to empirical research conducted in normal markets, 

suggesting that well-performing bidders are more likely to overestimate synergies also during 

downturns.  
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Hypothesis 3: Bidders pre-announcement performance is negatively related to their generated 

returns 

The market-to-book ratio (MTB) is in this study applied as a proxy for pre-bid performance, as this 

ratio has been commonly used in previous studies (Con et al., 2005; Rau & Vermaelen, 1998; 

Sudarsanam & Mahate, 2003). Overall, this ratio is assumed to indicate that firms are highly valued 

as a result of previous company performance, represented by a high MTB. In addition, a high MTB 

may reflect expectations of future corporate success and high growth prospects (Sudarsanam & 

Mahate, 2003). These assumptions indicate that the market-to-book ratio captures the desired effect 

of well-performing firms, represented by high expectations in financial markets. MTB is calculated 

based on the average of two quarters preceding the day of announcement, thus ensuring reliability of 

the measure by adjusting for a potential volatility. 

6.3.1.1. Results and interpretation 

The regression that has been conducted to test the effect of pre-announcement performance is 

disclosed below, which furthermore controls for cross-border transactions, geographic location, beta 

of the bidder, bidder’s toehold, target debt-to-equity ratio, as well as dummy variables to control for 

industry differences. 

𝐶𝐴𝑅[−𝑡; 𝑡]𝑖 = 𝛽0 + 𝛽1𝑋𝑀𝑎𝑟𝑘𝑒𝑡−𝑡𝑜−𝑏𝑜𝑜𝑘 𝑟𝑎𝑡𝑖𝑜𝑖
+ 𝛽2𝐷𝐶𝑟𝑜𝑠𝑠−𝑏𝑜𝑟𝑑𝑒𝑟𝑖

+ 𝛽3𝐷𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑦𝑖
+ 𝛽4𝑋𝐵𝑒𝑡𝑎𝑖

+

𝛽5𝐷𝑇𝑜𝑒ℎ𝑜𝑙𝑑𝑖
+ 𝛽6𝑋𝐷𝑒𝑏𝑡−𝑡𝑜−𝑒𝑞𝑢𝑖𝑡𝑦𝑖

+ 𝛽7𝐷𝐸𝑛𝑒𝑟𝑔𝑦𝑖
+ 𝛽8𝐷𝐴𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒𝑖

+ 𝑢𝑖  

where 𝐸(𝑢𝑖) = 0 
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Table 6.11: Regression results from hypothesis 3 

 [-1; +1] [-5; +5] 

Independent variables Coefficient t-statistic p-value Coefficient t-statistic p-value 

Market-to-book ratio 0,135 2,87*** <0,01 0,011 1,64 0,105 

Cross-border -0,004 -0,17 0,863 0,011 0,46 0,645 

Geography -0,003 -0,17 0,868 -0,028 -1,13 0,260 

Beta -0,015 -0,87 0,386 -0,006 -0,33 0,744 

Toehold -0,026 -1,24 0,219 -0,039 -1,31 0,260 

Debt-to-equity 0,005 0,77 0,442 -0,002 -0,29 0,774 

Energy -0,033 -1,65 0,103 -0,026 -1,03 0,307 

Agriculture -0,028 -1,21 0,228 -0,022 -0,73 0,465 

Constant 0,028 0,99 0,323 0,024 0,60 0,550 

       

Number of observations 98   98   

F-Statistic  1,58   1,28   

R-squared (Adjusted) (0,045)   0,086   

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

The table above shows results from two OLS regressions specified to measure the effect that pre-announcement 

performance has on the cumulative abnormal returns (CARs). Hence, the dependent variable is CAR for each M&A 

transaction over the estimation windows of [-1; +1] and [-5; +5]. CAR is measured using the market model, as 

presented in section 5. The independent variable constituting market-to-book is defined as a continuous variable. The 

control variables included are cross-border transactions, geography, beta, bidder’s toehold, debt-to-equity ratio, and 

industry dummy variables. All control variables are described in detail in appendix 8. T-statistics are calculated using 

heteroscedasticity-robust standard errors for the eleven-day event window. The statistical fit of the model is implied 

by the (adjusted) determination coefficient 𝑅2 and the F-statistic. 

Source: Zephyr M&A database and Bloomberg Terminal 

 

The findings from the regression analysis is presented above. This output portrays highly significant 

results for the three-day event window, proved at the 1% level. The eleven-day event window also 

indicates a significant relationship between pre-bid performance and abnormal bidder returns, which 

is close to being significant on a 10% level. Overall, the analysis proves a positive relationship 

between pre-announcement performance and the generated abnormal returns. In the three and eleven-

day event window, a one unit increase in the market-to-book ratio will result in an increase of 1,35% 

and 1,05% in CAR respectively.  
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Figure 6.5: Average abnormal returns (nominal values) 

 

The figure illustrates the development of average abnormal returns (AAR) for strong and weak pre-bid performance 

in nominal values for the 11-day event window.  

Source: Authors 

 

The findings from the regression analysis is illustrated above. Firstly, the graph seeks to describe the 

difference in bidder returns, when the acquirer has a high and low MTB respectively. Therefore, the 

graph portrays the MTB variable as a dummy, even though it is a continuous variable in the 

regression. Thus, this is done for illustrative purposes, where the figure clearly indicates that there is 

a difference in announcement effects, as firms with a high MTBs gain higher returns than firms with 

a low ratio.  

6.3.1.2. Discussion of results 

The findings of this study prove a positive relation between pre-announcement performance and 

abnormal returns, thus contradicting the majority of previous research. The results from this analysis 

therefore proves that markets react positively to M&A announcements during downturns, when the 

bidding firm has performed well. Implicitly, market participants may expect that higher synergies are 

to be realized in these deals. As formerly stated, this argues against studies from normal times, which 

suggest that a negative relation comes as a result of hubris and overestimation by bidder’s 

management. Indicatively, the mentioned behavioral theories may potentially explain the pre-bid 

effect in downturn markets. From a managerial point of view, Varaiya (1988) proposes that the 

presence of hubris is likely to be less significant in downturns, potentially decreasing the probability 

of managers to overestimate potential synergies. Furthermore, enhanced risk aversion has been 

presented as a prominent characteristic of weak markets, thus influencing stockholders to be more 
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reluctant to take risky positions. Implicitly, corporate management may understand that markets are 

less positive to risky deals during downturns, leading them to be more selective in deal decisions. 

Overall, our results imply that acquisitions conducted by well-performing bidders are positively 

received by financial markets during downturns, thus leading to a rejection of the null hypothesis. 

6.4. Cash flow and investment opportunities 

This section of the empirical analysis seeks to test the implication of the bidders’ level of cash flows 

and investment opportunities on both bidder and target returns. Overall, these hypotheses are 

formulated in accordance to the free cash flows theory as suggested by Jensen (1986). Additionally, 

the effects of hubris may be relevant from the targets’ perspective (Lang et al., 1991). However, the 

implications of downturns have not previously been researched. Thus, with little empirical 

background and changing market dynamics the effect of free cash flow is tested. 

6.4.1. Bidder analysis 

6.4.1.1. Introduction and expectations 

The free cash flow theory suggests a separation of management and shareholder interest. Jensen 

(1986) proposes that these agency problems are positively related to the free cash flow that 

management has access to. The majority of previous empirical studies prove that a negative relation 

between cash flow and bidder returns for M&A announcements (Harford, 1999). Additionally, 

scholars suggest that the free cash flow effect is influenced by the firms’ number of positive NPV 

investment opportunities (Lang et al., 1991; Servaes, 1991). This research suggests that excess cash 

is not necessarily value destructive, as long as the firm has a sufficient number of investment 

opportunities. Overall, there are only a few studies covering this topic in downturn markets. Still, 

several theories may provide an explanation for a possible differentiation from normal times, as both 

cash flow and investment opportunities may change. Damodaran (2009) especially argues that being 

a commodity firm in times where prices drop is commonly translated into a decline in cash flows, 

which may have an effect on the perception of M&As. That being said, with little empirical research 

on downturns, the hypothesis is formulated in accordance to previous empirical findings, suggesting 

that a high level of cash flow and few investment opportunities will generate negative bidder returns. 

Hypothesis 4.1: The bidders’ amount of cash flows are negatively related to bidder returns, while 

the extent of value creating investment opportunities will have an inverse effect 
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In order to conduct the regression, the measurement of cash flow and investment opportunities must 

be defined. Previous literature provides a consensus in the use of Tobin’s Q as a measure for 

investment opportunities. Lang et al. (1991) argue that this ratio is used because high Q firms are 

expected to invest funds productively, implying investments in positive NPV projects. Previous 

literature present, on the other hand, a variety of ways to measure cash flows. However, several 

studies aim to use an adjusted operating income model (Lang et al., 1991; Lehn & Poulsen, 1989). 

That being said, Lang et al. (1991) also present operating cash flow (CFO) as a proxy for free cash 

flow. Using operating cash flow as a measure may cause some validity issues, in terms of actually 

representing the cash flow term as defined by Jensen (1986). However, due to lack of access to 

sufficient accounting and free cash flow data in this study, CFO is used. Additionally, this cash flow 

measure is normalized over total assets, and based on the average of the two consecutive quarters 

before the announcement date. The same requirement of calculating an average over the last two 

consecutive quarters goes for the Tobin’s Q variable.  

6.4.1.2. Results and interpretation 

Table 6.12 presents the results of the regressions. The regression that has been conducted to test the 

effect of cash flow and investment opportunities is also disclosed below. Furthermore, the regression 

model controls for the market capitalization of the bidder, cross border deals, and bidder’s toehold.  

𝐶𝐴𝑅[−𝑡, 𝑡]𝑖 = 𝛽0 + 𝛽1𝑋𝐶𝐹𝑂/𝑎𝑠𝑠𝑒𝑡𝑠𝑖
+ 𝛽2𝑋𝑇𝑜𝑏𝑖𝑛’𝑠 𝑄𝑖

+ 𝛽3𝐿𝑁(𝑋𝑀𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝)
𝑖

+ 𝛽4𝐷𝐶𝑟𝑜𝑠𝑠−𝑏𝑜𝑟𝑑𝑒𝑟𝑖
+

𝛽5𝐷𝑇𝑜𝑒ℎ𝑜𝑙𝑑𝑖
+ 𝑢𝑖  

where 𝐸(𝑢𝑖) = 0 
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Table 6.12: Regression results from hypothesis 4.1 

 [-1; +1] [-5; +5] 

Independent variables Coefficient t-statistic p-value Coefficient t-statistic p-value 

CFO/Assets -0,047 -1,53 0,129 0,092 1,39 0,168 

Tobin’s Q 0,027 3,14*** <0,01 0,021 2,06** 0,042 

Market cap (ln) -0,014 -3,23*** <0,01 -0,007 -1,64 0,103 

Cross-border 0,017 1,22 0,226 0,027 1,19 0,239 

Toehold -0,020 -0,91 0,367 -0,030 -1,26 0,212 

Constant 0,080 1,95* 0,054 0,025 0,71 0,478 

       

Number of observations 96   96   

F-Statistic  5,01***   2,35**   

R-squared (Adjusted) 0,249   (0,066)   

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

The table shows the results from two OLS regressions specified to measure the effect that free cash flow and 

investment opportunities has on cumulative abnormal returns (CARs). Hence, the dependent variable is CAR for 

each M&A transaction over the estimation windows of [-1; +1] and [-5; +5]. CAR is measured using the market 

model, as presented in section 5. The independent variables are defined as follows: both CFO/assets and Tobin’s Q 

serve as continuous variables. The control variables included are the natural logarithm of the market capitalization, 

cross-border deals and bidder’s toehold. All control variables are described in detail in appendix 8. T-statistics are 

calculated using heteroscedasticity-robust standard errors for the three-day event window. The statistical fit of the 

model is implied by the (adjusted) determination coefficient 𝑅2 and F-statistic. 

Source: Zephyr M&A database and Bloomberg Terminal 

 

The results prove a positive coefficient of over 2% for Tobin’s Q in both event windows and the 

coefficients are significant on a 5% significance level. However, for the cash flow coefficient, the 

results deviate between the event windows as the coefficient portrays a negative relationship in the 

three-day event window and a positive relationship in the eleven-day event window. That being said, 

the coefficient is significant in a 15% significance level in the prior, and is not significant in the latter. 

Overall, the (adjusted) R-squared is high, as it is reported to 0,25 in the three-day event window and 

0,07 in the eleven-day window.  

6.4.1.3. Discussion of results 

The results of this study provide evidence in accordance to previous research in normal times, thus 

indicating that the change in market dynamics does not affect the bidders’ exposure to the free cash 

flow issue. Implicitly, the level of cash flow has a negative relation to abnormal returns, and 

investment opportunities have a positive relation. Overall, this demonstrates that endowment of cash 

and few investment opportunities introduce the risk of investing in negative net present value projects 

also during downturns, possibly linked to the perceived presence of fire sale discounts and existence 
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of bargain deals. Another possible explanation is proposed by Shleifer and Vishny (1989), suggesting 

that management may conduct value destructive investments in order to increase the firms’ 

dependency on their skills. The latter may be especially relevant during downturns, in relation to 

declining employment levels. However, the cash flow coefficient is only significant on a 15% 

significance level. On the other hand, with high t-statistics, the relation between investment 

opportunities and CAR is determined to have a significant effect. Even though the proven results are 

in accordance to previous literature, it is necessary to address the variable used to measure cash flow. 

The validity of this analysis may be affected by using CFO as a proxy, but as there is no universal 

measure of free cash flow as defined by Jensen (1988), CFO was deemed suitable. Nevertheless, the 

results prove not to reject the hypothesis, thus concluding that a high level of cash flow, and few 

investment opportunities lead to negative bidder returns. Therefor this hypothesis may be valuable 

for managers, as caution is advised when investing in M&As while their firms are endowed with free 

cash flow. However, the level of negative returns is reduced when the company has access to many 

value creating investment opportunities. 

6.4.2. Target analysis 

6.4.2.1. Introduction and expectations 

In extension to hypothesis 4.1, the following hypothesis seeks to investigate how the level of cash 

flows and investment opportunities of bidders effect the target firms’ returns. Based on previously 

presented literature, bidding firms with high cash flows and few investment opportunities can be 

assumed to pay higher premiums than firms with low cash flows and many opportunities. This may 

come as a result of overconfident managers that have access to free cash flows (Lang et al., 1991). 

Therefore, by testing the effect that cash flows and investment opportunities have on targets, the 

hubris hypothesis may again be of relevance. Implicitly, as higher premiums are assumed to be 

redistributed to target shareholders, high cash flows and few opportunities are therefore expected to 

generate higher returns for the target. Little research has been conducted to test the cash flow 

hypothesis’ effect on target returns, especially in downturns. Thus, as presented in the previous 

hypothesis, the change in market dynamics that occurs during downturns may also be of relevance 

for this hypothesis. Especially will lower commodity prices during downturns have potential to affect 

target returns, as it implies a reduction of the overall cash flows in the industry. Implicitly, the effect 

of wealth transferred from bidder to target may be reduced as a consequence of lowered premiums. 

However, with little empirical research in downturns, the hypothesis is formulated based on the 

expectations in normal times.  
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Hypothesis 4.2: The bidders’ amount of cash flows are positively related to target returns, while the 

extent of value creating investment opportunities will have an inverse effect 

In accordance to the previous hypothesis, a multiple regression model that measures the effect of both 

the amount of cash flow and the level of investment opportunities on the CARs for target firms will 

be conducted. As in the previous regression, we use CFO/Assets as a proxy for the amount of cash 

flows, as well as the Tobin’s Q ratio to measure the bidder’s investment opportunity.  

6.4.2.2. Results and interpretation 

The regression that has been conducted to test the effect of bidder’s cash flow and investment 

opportunities on target returns, is disclosed below. The results are presented in Tabel 6.13. 

Furthermore, the model controls for differences in systemic risk, beta, as well as the target’s leverage 

ratio, debt-to-equity. 

𝐶𝐴𝑅[−𝑡, 𝑡]𝑖 = 𝛽0 + 𝛽1𝑋𝐶𝐹𝑂/𝐴𝑠𝑠𝑒𝑡𝑠𝑖
+ 𝛽2𝑋𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄𝑖

+ 𝛽3𝑋𝐵𝑒𝑡𝑎𝑖
+𝛽4𝑋𝐷𝑒𝑏𝑡−𝑡𝑜−𝑒𝑞𝑢𝑖𝑡𝑦𝑖

+ 𝑢𝑖 

where 𝐸(𝑢𝑖) = 0 
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Table 6.13: Regression results from hypothesis 4.2 

 [-1; +1] [-5; +5] 

Independent variables Coefficient t-statistic p-value Coefficient t-statistic p-value 

CFO/Assets 0,480 0,44 0,662 0,738 0,59 0,558 

Tobin’s Q -0,035 -0,90 0,372 -0,008 -0,18 0,857 

Beta 0,081 2,07** 0,043 0,062 1,36 0,178 

Debt-to-equity -0,039 -3,68*** <0,01 -0,038 -3,08*** <0,01 

Constant 0,151 1,86* 0,068 0,120 1,29 0,203 

       

Number of observations 66   66   

F-Statistic  6,62***   4,26***   

R-squared (Adjusted) 0,251   0,167   

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

The table shows the results from two OLS regressions specified to measure the targets cumulative abnormal returns 

(CARs), given different levels of cash flow and investment opportunities for the bidder. Hence, the dependent 

variable is CAR for each M&A transaction over the estimation windows of [-1; +1] and [-5; +5]. CAR is measured 

using the market model, as presented in section 5. The independent variables are defined as follows: cash flow is 

measured by CFO/Assets, while investment opportunities are defined by the Tobin’s Q ratio. The control variables 

included are betas for the target company and debt-to-equity ratios for the target. All control variables are described 

in detail in appendix 8. The classic t-statistic is applied to test for significance. The statistical fit of the model is 

implied by the (adjusted) determination coefficient 𝑅2and F-statistic. 

Source: Zephyr M&A database, Bloomberg Terminal 

 

Both regressions present coefficients with signs that are consistent with hypothesis 4.2, indicating 

that redistributions of wealth from the bidder to the target may exist. The cash flow variable has a 

positive coefficient, implying that an increase in bidder cash flows would increase target returns. 

Furthermore, as the Tobin’s Q ratio has a negative coefficient, it indicates that a decrease in 

investment opportunities leads to an increase in target returns. However, as implied by both 

regressions, neither CFO/Assets nor Tobin’s Q have significant coefficients.  

6.4.2.3. Discussion of the results 

The signs of the investigated coefficients for cash flow and investment opportunities are in line with 

previous research and therefore also the proposed hypothesis. Indicatively, this implies that both 

higher bidder cash flows and fewer investment opportunities positively affect target returns. 

However, the coefficients are not significant on a 10% level. Thus, the results in this hypothesis do 

not suggest a wealth transfer from bidders to targets, in contradiction to related free cash flow 

literature. Implicitly, even though the effect of free cash flow is proven significant on bidder returns 

in the previous hypothesis, the targets’ returns are not affected during downturns. This indicates that 

premiums paid by bidders endowed with free cash flow are not necessarily higher than those of the 
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average bidder. However, the results may rather imply that the expected synergies of the deal are 

unlikely to be realized. As mentioned in the previous hypothesis, these acquisitions may come as a 

consequence of management wanting to increase the complexity of their firms, thus correspondingly 

increase the firm’ dependence on their skills. Furthermore, an additional explanation for the lack of 

significance may be the mentioned changed market conditions during downturns, and more 

specifically the less significant presence of hubris. Implicitly, bidding firms are influenced by lowered 

commodity prices, thus reducing bid premiums regardless of whether or not they have access to free 

cash flows (Lang et al., 1991). To conclude, we do not find a significant causality in the coefficients. 

Hence, we cannot conclude that bidders with high cash flows and few investment opportunities will 

positively affect target returns. 

6.5. Industry relatedness 

The discussion of diversified versus focused deals is one of the oldest within M&A theory, as it may 

offer insight into how an optimal growth strategy could be composed. The empirical analysis in this 

section seeks to determine the returns generated by bidders with different strategic rationales. 

Additionally, a test of whether wealth is transferred to targets for focused and diversified deals, will 

follow. 

6.5.1. Bidder analysis 

6.5.1.1. Introduction and expectations 

Research on the strategic rationales of M&As has been conducted to determine the differences in 

returns that these rationales generate. However, empirical evidence suggests that the main incentive 

for M&As is often the management’s motivation, rather than the strategic rationale (Bruner, 2002). 

Thus, the different returns generated by utilizing a focused or diversified strategy is largely affected 

by the different underlying motives encouraging the implementation of one in front of the other. The 

majority of previous research provides evidence of focused deals being superior to diversified deals. 

Pettway and Sicherman (1987) even provide evidence for diversified deals affecting bidders’ 

shareholders negatively. Especially has the presence of agency costs been used as an explanation for 

differentiated returns. More specifically has value destruction been described by the previously 

elaborated empire building theory.  

The markets may also react differently to the announcement of deals supported by disparate strategic 

rationales, as these rationales represent the possibility of realizing different types of synergies. As 
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mentioned, empirical evidence suggest that shareholders prefer focused deals in normal times. 

However, several theories suggest smaller differences in returns during downturns, as diversified 

deals typically focus on financial synergies, implicitly reducing risk. In correspondence to an 

increased risk aversion, this could be an attributable factor in declining markets. Especially could it 

prove important for an industry-specific study like this, as companies could gain uncorrelated cash 

flows by merging with firms from other industries. However, the hypothesis is formulated in line 

with the empirical foundation stating that focused deals are superior to diversified deals.  

Hypothesis 5.1: Bidder returns are higher when the M&A is focused rather than diversified. 

The variable indicating industry relatedness is a dummy variable that takes the value 1 if the bidder 

and target operate within the same industry, thus indicating a focused deal. To determine which 

industries the different firms operate in, the reported SIC codes by Zephyr have been used. These 

codes represent the standard industry classification assigned by the U.S. government to identify the 

primary business of establishments. The use of SIC codes to identify corresponding industries is in 

accordance with previous literature (Graham et al., 2002; Erxleben & Schierek, 2015). A 

classification of focused deals requires a match of the two-digit SIC code.  

6.5.1.2. Results and interpretation 

Table 6.14 presents the results of the regressions. The regression that has been conducted to test the 

effect of focused versus diversified deals is also disclosed below. Furthermore, the regression model 

controls for the systematic risk component, beta. 

𝐶𝐴𝑅[−𝑡, 𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑓𝑜𝑐𝑢𝑠𝑒𝑑𝑖
+ 𝛽2𝑋𝐵𝑒𝑡𝑎𝑖

+ 𝑢𝑖 

where 𝐸(𝑢𝑖) = 0 
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Table 6.14: Regression results from hypothesis 5.1 

 [-1; +1] [-5; +5] 

Independent variables Coefficient t-statistic p-value Coefficient t-statistic p-value 

Focused deals 0,009 0,56 0,575 0,008 0,44 0,660 

Beta -0,009 -0,59 0,557 0,001 0,06 0,953 

Constant 0,022 1,70 0,093 0,005 0,31 0,760 

       

Number of observations 98   98   

F-Statistic  0,24   0,12   

R-squared (Adjusted) 0,005   0,002   

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

The table shows the results from two OLS regressions specified to measure the effect that focused and diversified 

deals have on cumulative abnormal returns (CARs). Hence, the dependent variable is CAR for each M&A 

transaction over the estimation windows of [-1; +1] and [-5; +5]. CAR is measured using the market model, as 

presented in section 5. The independent variable is defined as follows: the M&As take a value of 1, if they are 

focused. Implicitly, diversified deals serve as baseline. The control variable included is the systematic risk 

component beta. All control variables are described in detail in appendix 8. T-statistics are calculated using 

heteroscedasticity-robust standard errors for both event windows. The statistical fit of the model is implied by the 

(adjusted) determination coefficient 𝑅2and F-statistic. 

Source: Zephyr M&A database and Bloomberg Terminal 

 

The findings from the regression analysis are presented above. The output portrays a positive 

coefficient, thus suggesting that focused deals generate a higher return than diversified deals. The 

model expects an increase of 0,8% to 0,9% on the cumulative abnormal return for both event windows 

for focused deals. However, the model has low explanatory power with an R-squared of 0,005 and 

0,002 respectively. This comes as a result of the differentiation dummy for focused and diversified 

deals not being significantly different from zero. 
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Figure 6.6: Average abnormal returns (indexed) 

 

The figure illustrates the development of average abnormal returns (AAR) for focused and diversified deals, for 

individual event days by indexing AAR to 100 at the event day -5. 

Source: Authors 

 

The indexed AARs for focused and diversified deals, prove the results presented by the regression, 

as both portray a reaction around announcement. However, the diversified deals propose an initial 

larger reaction on the announcement date, but over the entire event windows, focused deals prove to 

generate higher CARs both in the three and eleven-day event windows. The figure also illustrates that 

there is little difference between focused and diversified deals proving evidence for the insignificant 

coefficient. 

6.5.1.3. Discussion of results 

The findings prove a positive coefficient related to focused acquisitions. The sign is therefore in line 

with the majority of existing empirical research. Formerly conducted studies suggest that the reason 

for this relationship is agency issues, where empire building is a recurring explanation. However, the 

causality in this study proves to be insignificant. Therefore, the mentioned effects as proposed by the 

majority of previous testing proves not to be significant in periods of downturns. A possible 

explanation can again be attributable to a downturn mentality. As risk aversion is expected to increase, 

the markets’ view of the potential synergies created by diversification improve relative to operating 

synergies. The favored diversification synergies typically comprise the ambition to spread risk. 

Overall, our results lead to a rejection of the hypothesis, as the coefficient separating focused and 

diversified deals cannot with certainty be concluded to deviate from zero. For managerial decision-

making, this implies that the previously elaborated superior returns from focused deals in normal 

98

99

100

101

102

103

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

Focused Diversified



Empirical results 

96 

 

 

times are not present in downturns. Implicitly, diversified deals are relatively more favored in 

downturns, than in normal times.  

6.5.2. Target analysis 

6.5.2.1. Introduction and expectations 

In relation to the previously tested hypothesis, the following analysis is specified to test if the strategic 

rationale has an impact on cumulative abnormal returns generated by target firms. Similar to the 

expectations presented for the bidders, focused deals are predicted to yield higher target returns than 

diversified deals. However, as argued in the analysis of hypothesis 5.1, the effect of enhanced risk 

aversion during downturn may lead bidders to see larger synergies of diversification than in normal 

times, indicating less clear differences in the returns of focused and diversified deals. Furthermore, 

theory argues that downturns can contribute to a cool-down in the market for corporate control, as 

industry related bidders may be reluctant to participate in bidding processes. Thus, bid premiums 

decline, making the seller accept a lower price (Ang & Mauck, 2011; Erxleben & Schiereck, 2015). 

Overall, premiums from focused bidders could potentially decrease during downturns, while 

diversified bidders may have incentives to pay higher premiums. Even though the effect that the 

strategic rationale has on target returns may be different during downturns, the hypothesis is 

formulated in accordance with the results predicted by previous literature from normal times.  

Hypothesis 5.2: Target returns are higher when the M&A is focused rather than diversified 

The same methodology that was used in hypothesis 5.1 will also be utilized to test this hypothesis. 

To measure the causality between the rationale for the transactions and CAR, a dummy variable that 

takes on the value of one if the deal is focused, and zero if the deal is diversified, is included. As in 

the previous analyses, the dummy variable is defined using SIC codes. 

6.5.2.2. Results and interpretation 

Table 6.15 presents the results of the regressions. Additionally, the conducted regression model is 

disclosed below. The regression model controls for beta, cross-border transactions, bidder’s toehold 

and the debt-to-equity ratio. 
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𝐶𝐴𝑅[−𝑡, 𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝐹𝑜𝑐𝑢𝑠𝑒𝑑𝑖
+

𝛽2𝑋𝐵𝑒𝑡𝑎𝑖
+𝛽3𝐷𝐶𝑟𝑜𝑠𝑠−𝑏𝑜𝑟𝑑𝑒𝑟𝑖

+𝛽4𝐷𝑇𝑜𝑒ℎ𝑜𝑙𝑑𝑖
+𝛽5𝑋𝐷𝑒𝑏𝑡−𝑡𝑜−𝑒𝑞𝑢𝑖𝑡𝑦𝑖

+ 𝑢𝑖  

where 𝐸(𝑢𝑖) = 0 

 

Table 6.15: Regression results from hypothesis 5.2 

 [-1; +1] [-5; +5] 

Independent variables Coefficient t-statistic p-value Coefficient t-statistic p-value 

Focused -0,051 -0,87 0,389 -0,036 -0,57 0,570 

Cross-border 0,124 2,11** 0,038 0,151 1,79* 0,078 

Beta 0,089 2,28** 0,026 0,066 1,51 0,136 

Toehold -0,055 -0,91 0,368 -0,041 -0,82 0,417 

Debt-to-equity -0,033 -3,30*** <0,01 -0,033 -2,95*** <0,01 

Constant 0,115 1,95** 0,056 0,114 1,62 0,111 

       

Number of observations 73   73   

F-Statistic  6,86***   5,54***   

R-squared (Adjusted) (0,339)   0,265   

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

The table shows the results from two OLS regressions specified to measure the average difference in the targets’ 

cumulative abnormal returns (CARs), given different bidder rationales for the transaction. Hence, the dependent 

variable is CAR for each M&A transaction over the estimation windows of [-1; +1] and [-5; +5]. CAR is measured 

using the market model, as presented in section 5. The independent variable is defined as follows: focused deals take 

a value of 1 for transactions when the deal is focused, and 0 if it is a diversified deal. The control variables included 

are the betas for the target companies, cross-border transactions, bidder’s toehold and the debt-to-equity ratios for the 

targets. All control variables are described in detail in appendix 8. The classic t-statistics is calculated in regression [-

1; +1], while t-statistics are calculated using heteroscedasticity-robust standard errors in regression [-5 +5]. The 

statistical fit of the model is implied by the (adjusted) determination coefficient 𝑅2 and F-statistic. 

Source: Zephyr M&A database, Bloomberg Terminal 

 

Contradictory to hypothesis 5.2, the results from both regressions imply that target returns are lower 

when the acquisition is defined as focused relative to diversified. Analyzing the three-day event 

window, the coefficients imply that targets acquired by focused bidders on average achieve a return 

that is 5,1% lower than for diversified M&As. The results are similar when investigating the eleven-

day event window. However, the coefficient representing focused deals is insignificant in both 

regressions, indicating that the average difference in CAR for targets does most likely not deviate 

from zero with respect to the rationale of the bidder.  
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Figure 6.7: Average abnormal returns (indexed) 

 
The figure illustrates the development in average abnormal returns (AAR) for different bidder rationales across 

individual event days by indexing AAR to 100 at event day -5.  

Source: Authors 

 

The graphic visualization above indicates that there are small differences for target firms when 

comparing diversified deals to focused deals. Even though diversified deals seem to achieve slightly 

higher returns than focused, this may not be the case due to the mentioned variance that is not 

incorporated in the visualization. Thus, as indicated by both regression analyses, it seems likely that 

the average difference in CAR for targets is not different from zero when comparing bidder rationales.  

6.5.2.3. Discussion of results 

Based on the results of the analysis, we conclude that there is no difference in target CAR with respect 

to different bidder rationales during intra-industry downturns. This conclusion deviates from the 

hypothesis, which is based on an expectation of higher synergy potentials in focused deals, leading 

to greater premiums for targets. Correspondingly, the regression results are more in line with the 

alternative predictions discussed in the introduction. As explained, the undifferentiated results may 

come as a consequence of a convergence between the bid premiums offered by focused and 

diversified acquirers. Firstly, the diversified acquirer may increase their bids during downturns as the 

value of diversification synergies increases (Chevalier & Redor, 2005). Secondly, industry related 

bidders experience less competition in the market for corporate control and therefore pay lower 

premiums for targets during downturns. Overall, the hypothesis is rejected similar to hypothesis 5.1 

where the latter two predictions serve as potential explanations of the results. From a managerial 

perspective, these results imply that during downturns, managers of targets should be open to consider 
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offers from both diversified and focused bidders equally, as the difference in offered premiums is 

expected to be small and insignificant.  

6.6. Level of distress 

During downturns, the number of distressed companies increase. Thus, the likelihood of acquiring 

distressed targets increase and accordingly does the relevance of testing the explanatory power these 

deals have on cumulative abnormal returns. This test will be conducted for both acquirer and target, 

in terms of establishing how wealth is divided between the two. 

6.6.1. Bidder analysis  

6.6.1.1. Introduction and expectations 

The fundamental idea of acquiring financially distressed firms is that the bargaining power of 

acquirers increase relative to the target. Implicitly, bidders should be able to pay lower bid premiums, 

thus get relatively cheap deals. Overall, the bidders’ stock price should therefore increase upon the 

announcement of such deals to reflect the possibility of getting a bargain. However, previous 

empirical findings provide ambiguous results related to short-term returns for acquirers of distressed 

targets. Several studies conclude with higher bidder returns, in accordance to the previously 

mentioned theory (Carapeto et al., 2010). Still, empirical evidence supporting both similar and lower 

returns than non-distressed acquisitions have been proven for acquiring firms (Clark & Ofek, 1994; 

Erxleben & Schiereck, 2015). Several scholars provide an explanation to why markets may not react 

positively to acquisitions of distressed target in downturns. Above all, they claim that negative returns 

come as a result of managements’ positive valuation errors during downturns. Implicitly, they 

elaborate that managers may perceive downturn markets as offering bargain deals when using historic 

data to conduct valuations (Ang & Mauck, 2010). The implication consists of a misalignment between 

managements and shareholders regarding the prevalence of fire sale discounts. Thus, management 

will pay too high premiums, contributing to negative market reactions. The hypothesis in this study 

seeks to test if acquiring distressed firms in downturns generate higher returns than non-distressed 

firms. This is valuable for managers in downturns concerning the timing of M&As, and to avoid 

potential valuation errors.  

Hypothesis 6.1: Bidder returns are higher when acquiring targets that suffer from distress 

The distressed variable is a dummy variable taking the value one if the target suffers from distress. 

To determine if a company suffers from distress, a combination of interest rate coverage (ICR) and 



Empirical results 

100 

 

 

Altman’s Z-score is used. Overall, previous studies use a majority of different measures to determine 

distress. However, there exists some consensus for the use of ICR (Faelton & Vitkova, 2014). This 

measure has been prioritized as it captures both the operating side of business, as well as the financing 

perspective. In this study, a target is classified as distressed if it reports an ICR below one on average 

over the two consecutive quarters before the announcement date. To adjust for industry variations, an 

additional requirement is that the ICR needs to be lower than the average industry ICR that given 

year. The Altman’s Z-score is also taken into consideration, where a score of 1.8 will define a 

distressed company, in accordance to Altman (1968). As this provides a more nuanced perspective 

of the credit side of firms, it is included to provide validity in the study. 

6.6.1.2. Results and interpretation 

Table 6.16 presents the results of the regressions. Additionally, the regression that has been conducted 

to test the effect of acquiring distressed targets is disclosed below. The regression model controls for 

beta, and industry variations. 

𝐶𝐴𝑅[−𝑡, 𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠𝑒𝑑𝑖
+ 𝛽2𝑋𝑏𝑒𝑡𝑎𝑖

+ 𝛽3𝐷𝑒𝑛𝑒𝑟𝑔𝑦𝑖
+ 𝛽4𝐷𝑎𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒𝑖

+ 𝑢𝑖 

where 𝐸(𝑢𝑖) = 0 

 

 

 

 

 

 

 

 

 

 

 

 

 



Empirical results 

101 

 

 

Table 6.16: Regression results from hypothesis 6.1 

 [-1; +1] [-5; +5] 

Independent variables Coefficient t-statistic p-value Coefficient t-statistic p-value 

Distressed 0,026 1,36 0,179 0,008 0,39 0,695 

Beta -0,022 -1,14 0,260 -0,024 -1,13 0,262 

Energy -0,031 -1,39 0,168 -0,043 -1,60 0,114 

Agriculture -0,021 -0,89 0,376 -0,046 -1,77* 0,080 

Constant 0,047 1,76* 0,083 0,064 1,95* 0,055 

       

Number of observations 81   81   

F-Statistic  1,12   1,01   

R-squared (Adjusted) 0,056   0,053   

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

The table shows the results from two OLS regressions specified to measure the effect of acquiring distressed targets, 

on the cumulative abnormal returns (CARs). Hence, the dependent variable is CAR for each M&A transaction over 

the estimation windows of [-1; +1] and [-5; +5]. CAR is measured using the market model, as presented in section 5. 

The independent variable constituting distressed target firms is defined as a dummy variable taking the value 1 if the 

firm acquires a distressed target firm, thus indicating a baseline, 0, of non-distressed firms. The control variables 

included are betas, and the industry dummy variables for energy and agriculture. All control variables are described 

in detail in appendix 8. T-statistics are calculated using heteroscedasticity-robust standard errors for both event 

windows. The statistical fit of the model is implied by the (adjusted) determination coefficient 𝑅2 and F-statistic. 

Source: Zephyr M&A database and Bloomberg Terminal 

 

The findings from the regressions are presented above. The output signifies a positive distressed 

coefficient for both event windows, thus suggesting that acquiring distressed firms generate higher 

abnormal returns than non-distressed acquisitions. The model expects an increase in returns of 2,6% 

and 0,8% for distressed firms in the three and eleven-day event window respectively. Additionally, 

R-squared portrays that the explanatory power of the models is approximately 0,05. However, the 

distressed variable is not significantly different from zero in the eleven-day event window. For a 

three-day event window the distressed variable generates a t-statistic of 1,36, leading to a p-value of 

0,18. It is therefore only significant in a 20% significance level.  
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Figure 6.8: Average abnormal returns (indexed) 

 

The figure illustrates the development of average abnormal returns (AAR) for acquiring distressed and non-

distressed targets, for individual event days by indexing AAR to 100 at the event day -5. 

Source: Authors 

 

The indexed AARs for distressed and non-distressed target acquisitions prove the results presented 

by the regression. The reaction from distressed firms is larger, and portray to some extent a lagged 

effect. However, even though both prove a reaction around announcement, the cumulative abnormal 

returns in both three and eleven-day event windows are not significantly different from zero with a 

10% significance level. 

6.6.1.3. Discussion of results 

The findings prove a positive coefficient related to the dummy of distressed target acquisitions. The 

sign of the coefficient therefore supports scholars who argue that bargain deals and fire sale discounts 

exist. This may be an anticipated effect, as the target’s bargaining power proves lower, the potential 

returns for the acquirer increases. However, even though the three-day event window is close, the 

results are not found significantly different from zero with a 10% significance level. Implicitly, these 

results support the disparity of previous research, which has not been able to conclude with a universal 

result to the hypothesis. Thus, the results may support the theory suggesting that managers 

overestimate the potential of acquiring firms in distress, as presented by Ang and Mauck (2010). As 

market prices drop during industry downturns, the acquiring firms’ managements seem to consider 

that the actual values of the targets are higher than what the market prices these companies to. Even 

though this study does not conclude with negative returns for the bidder, this theory may still serve 

as an explanation for why acquiring distressed targets does not realize positive returns. Overall, our 
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results lead to a rejection of the null hypothesis on a 10% significance level. This may be an important 

discovery for the acquirers’ managers in terms preventing an overestimation of bargain deals in 

downturns.  

6.6.2. Target analysis 

6.6.2.1. Introduction and expectations 

While hypothesis 6.1 tested the difference in bidder returns when buying distressed versus non-

distressed targets, the following analysis seek to investigate the returns obtained from the target’s 

perspective. Thus, this analysis seeks to test if distressed target firms generate different cumulative 

abnormal returns than non-distressed firms, at the time of announcement. As mentioned, literature 

proposes that distressed targets may experience decreasing bargaining power during periods of 

financial distress, implicitly achieving lower bid premiums. Hence, in terms of target returns, 

takeovers of non-distressed firms may be expected to outperform those of distressed firms. However, 

Ang and Mauck (2010) found that target returns for distressed firms significantly outperformed the 

acquisition of healthy firms in economic downturns. Their findings are rationalized on the basis of 

the previously elaborated psychological bias, where the bidder management perceive that the value 

of the discount for distress is greater than what it actually is. However, based on the predictions from 

the general literature, the hypothesis is formulated to test if distress causes lower target returns.  

Hypothesis 6.2: Target returns are lower when they suffer from distress 

Similar to the previous analysis, we investigate the causal relationship between being a distressed or 

healthy target, and the realization of abnormal return. Thus, a dummy variable that takes on the value 

of one if the target is distressed and zero if the target is not distressed, is included. As in the analysis 

of hypothesis 6.1, distressed targets are based on the ICR and Altman’s Z-score.  

6.6.2.2. Results and interpretation 

Table 6.17 presents the results of the regressions. Additionally, the conducted regression is disclosed 

below. The regression model controls for the size of the target, target’s leverage, as well as industry 

variations. 
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𝐶𝐴𝑅[−𝑡, 𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝐷𝑖𝑠𝑡𝑟𝑒𝑠𝑠𝑒𝑑𝑖
+ 𝛽2𝑙𝑛(𝑋𝑀𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝)𝑖 

+𝛽3𝑋𝐷𝑒𝑏𝑡−𝑡𝑜−𝑒𝑞𝑢𝑖𝑡𝑦𝑖
+𝛽4𝐷𝐸𝑛𝑒𝑟𝑔𝑦𝑖

+𝛽5𝐷𝐴𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒𝑖
+ 𝑢𝑖 

where 𝐸(𝑢𝑖) = 0 

 

Table 6.17: Regression results from hypothesis 6.2 

 [-1; +1] [-5; +5] 

Independent variables Coefficient t-statistic p-value Coefficient t-statistic p-value 

Distressed 0,079 1,52 0,135 0,081 1,27 0,209 

Market cap (ln) 0,015 1,38 0,174 0,024 2,07** 0,043 

Debt-to-equity -0,010 -1,01 0,316 -0,009 -0,90 0,373 

Energy -0,008 -0,14 0,890 -0,022 -0,33 0,746 

Agriculture 0,052 0,76 0,451 0,072 0,97 0,334 

Constant 0,019 0,26 0,799 -0,044 -0,45 0,657 

       

Number of observations 66   66   

F-Statistic  1,60   2,03*   

R-squared (Adjusted) 0,064   0,078   

*, **,*** indicate significance level of 10%, 5% and 1% respectively. 

The table shows the results from two OLS regressions specified to measure the average difference in targets 

cumulative abnormal returns (CAR), given the financial health of the target. Hence, the dependent variable is CAR 

for each M&A transaction over the estimation windows of [-1; +1] and [-5; +5]. CAR is measured using the market 

model, as presented in section 5. The independent variables are defined as follows: deals with distressed targets 

assumes a value of 1, and 0 if the target is not distressed. The control variables included are the market 

capitalizations of the target companies, the debt-to-equity ratio for the bidder and industry variations. All control 

variables are described in detail in appendix 8. T-statistics are calculated using heteroscedasticity-robust standard 

errors. The statistical fit of the model is implied by the (adjusted) determination coefficient 𝑅2 and F-statistic. 

Source: Zephyr M&A database, Bloomberg Terminal 

 

The regressions above portray coefficients with opposite signs of what the initial hypothesis 

predicted. Hence, the results suggest that the returns obtained by targets are higher when the target is 

defined as distressed, relative to being healthy. Considering the three-day event window, the 

regression indicates that distressed targets on average achieve a return that is 7,9% higher than when 

the target is healthy. As seen from the eleven-day event window, similar results are suggested, with 

distressed targets earn on average 8,1% higher abnormal returns than healthy targets. However, the 

coefficient for distressed deals is insignificant on a 10% level in both regressions, indicating that the 

average difference in CARs for targets does not deviate from zero. That being said, the coefficient is 

significant on a 15% level in the three-day event window. 
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Figure 6.9: Average abnormal returns (indexed) 

 

 
The figure illustrates the development in average abnormal returns (AAR) for distressed and healthy targets across 

individual event days by indexing AAR to 100 at event day -5.  

Source: Authors 

 

The figure presents the indexed average abnormal returns over time for both distressed and non-

distressed targets. As implied by the illustration, it seems likely that there exists a difference in the 

average returns generated by distressed and healthy targets, potentially supporting why our results 

are significant on a 15% level. However, as previously mentioned, we emphasize there are apparent 

shortcomings with the graphical presentation.  

6.6.2.3. Discussion of the results 

Based on the analysis above, we reject the initial hypothesis stating that acquired targets achieve 

lower returns when suffering from distress, on a 10% significance level. However, the distressed 

coefficient is significant on a 15% level. Indicatively, there seem to be some level of differentiation 

between returns generated by distressed and healthy firms. As described, this is consistent with 

findings from Ang and Mauck (2010) in downturn markets, suggesting higher premiums for 

distressed companies. Hence, it is possible that acquirers overestimate the discounts they get from 

buying distressed targets during downturns, leading them to pay too large premiums for distressed 

targets. This is in line with the results generated in the analysis of the acquirers’ returns, indicating 

that acquirers are not able to convert increased bargaining power into abnormal returns in distressed 

acquisitions. However, we are careful about drawing conclusions from the results, as the coefficients 

from the regressions are not significant on a 10% level. Nevertheless, potential managerial 
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implications can be drawn from insignificant differences between distressed and healthy target firms. 

Target managers that find themselves in distressed firms during downturns should not necessarily 

discard M&A offers, as they may have the same potential to create value for shareholders as non-

distressed target acquisitions.  
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7. Concluding discussion 

7.1. Findings and managerial implications 

The intra-industry focus of this study seeks to produce empirical findings that have potential to 

provide insight into the strategizing of M&As during downturns. Most intriguingly, the empirical 

findings of this study contradicts the bidders paradox, proving that M&As in downturns generate 

positive abnormal returns for the bidding firms. This implies, that M&As have the potential to provide 

bidders with a strategy that creates value. That being said, we recognize that not all M&As create 

value. Therefore, several financial and deal-specific factors were analyzed to create an understanding 

of how and when M&As create value. 

Being an important specification of the deal proposition, the means of payment are in general 

expected to have some level of signaling effect. During normal times, it is suggested that bidder 

managements use stock bids when their companies are overvalued, often leading to negative reactions 

in stock markets. However, the informative value of stock offers are proven to change during 

downturns. In fact, stock bids are in this study found to generate higher returns than cash and mixed 

bids for bidders. Several potential explanations have been elaborated, suggesting that the 

attractiveness of taking on additional debt to finance cash bids is low, and the access to capital is 

more constrained in downturns. Indicatively, managers conducting M&As during downturns do not 

necessarily need to avoid stock offers in fear of the signaling effect it may have. However, from the 

targets’ point of view, management should recognize that the certainty and low risk of cash bids on 

average generate higher abnormal returns than stock offers during downturns. Thus, ambiguity is 

revealed within the preferable means of payment for targets and bidders respectively. 

The results of testing the pre-announcement performance also prove to be contradictory to the initially 

hypothesized expectation. Due to overconfident management and significant expectations within 

financial markets, strong pre-announcement performance is, in normal times, proven to generate 

negative returns for bidders. However, the presented results imply that this characteristic is valued 

positively during downturns, possibly as a result of a less significant presence of hubris. Thus, the 

enhanced risk aversion that occurs during downturns, indicates that capital markets highly value the 

fact that firms can prove a strong historic performance. From a managerial point of view, a strong 

pre-announcement performance should therefore not lead to reluctance toward M&As, but rather 

encourage their execution. 
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In accordance to the free cash flow hypothesis, the effects of cash flow endowment and investment 

opportunities are found to be similar for bidders regardless of cyclicality. Implicitly, markets fear the 

agency issues of excessive cash, also during downturns. Thus, managers should be aware of a likely 

negative market reaction with regard to their access to free cash flow. However, from the targets’ 

point of view, the results imply that no significant wealth is transferred when the bidders are endowed 

with free cash flows. Overall, this indicates that agency issues do not necessarily cause higher 

premiums, but rather investments in unsatisfactory target firms. 

During normal times, the majority of empirical findings prove that focused deals outperform 

diversified deals. However, in intra-industry downturns, the strategic rational of the deal is found not 

to affect bidder or target returns. Overall, this identifies an interesting perspective, as diversified deals 

appear to be relatively more attractive during downturns. Thus, for managers seeking a diversified 

strategy, downturns are determined to provide a potentially favorable timing. The main rationale for 

this causality is suggested to come from the perspective of diversifying risk during downturns, as 

unrelated deals often seek to reduce risk by combining companies with uncorrelated cash flows.  

Being a significant trait of downturns, the effects of distressed acquisitions are also analyzed. 

Interestingly, bidder returns are unaffected by whether targets suffer from distress or not. This 

contradicts the previously discussed theories that suggest the presence of fire sale discounts and 

bargain deals during downturns. Thus, this finding may be an important supplement to literature, as 

it indicates that the success of a distressed downturn M&A, on average, is not a consequence of 

conducting deals at the expense of the target firms. Hence, even though targets’ bargaining power in 

general falls when they suffer from distress, bidders are not able to convert their superior negotiation 

position into abnormal returns. As a result, bidder managements are recommended to be cautious in 

terms of not overestimating the significance and presence of distressed discounts. From the targets’ 

perspective the results indicate the same undifferentiated results, implying that distress does not 

necessarily decrease value for target shareholders. 
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7.2. Concluding remarks 

The purpose of this study has been to establish an understanding of M&As conducted in times of 

intra-industry downturns, by investigating the created value for commodity firms. Being a 

consequence of the revealed gap in literature, this study therefore seeks to provide corporate managers 

with insights into market dynamics in downturns. Indicatively, the confirmed levels of value creation 

have been further analyzed in order to determine potential factors that may influence the outcomes 

of downturn takeovers. By conducting an analysis of eleven hypotheses, the effects of M&As in 

downturns have been thoroughly explored with a dataset consistent of 102 bidding firms and 79 target 

firms. 

Primarily, this study has been conducted in order to determine if M&As in general create value for 

bidders and targets involved in deals that are executed during intra-industry downturns. By analyzing 

short-term stock price movements of target firms, this study confirms empirical evidence previously 

proven by other research papers. With cumulative average abnormal returns of over 13% across the 

analyzed event windows, the results are unanimously significant in all tests. However, for the bidders, 

the analysis of stock price returns reveals interesting findings that may provide an important 

supplement to existing research. With significant and positive abnormal returns of over 2% around 

the announcement date, M&As during downturns contradict the bidders’ paradox, thus proving to be 

a value creating strategy.  

The revealed value creation for both target and bidder is further researched to determine factors that 

drive the proven positive abnormal returns. In general, our research determines that downturns alter 

the market dynamics regarding acquisitions of corporate control. This is justified as the results 

rejected the majority of hypotheses that were formulated in harmony with characteristics used to 

explain abnormal returns during normal times. Thus, the results imply that managers cannot apply 

general economic rationales to guide their actions during downturns.  

Testing the explanatory effects of different deal characteristic uncovers that the effect of hubris may 

not be particularly strong in downturns. Empirical evidence for both pre-announcement performance 

and the free cash flow theory suggests that corporate managements suffer from overconfidence during 

normal times. However, these factors are proven to have deviating effects during downturns. This 

seems reasonable, as downturn markets in general limit the overall prosperity and confidence among 

market participants. Another significant trait of downturn markets is the enhanced risk aversion. 
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Relative to normal times, the conducted tests portray a clear convergence of returns from focused and 

diversified deals, suggesting that the risk-reducing characteristics of the latter are valued higher 

during downturns. From a downturn-specific view, the presence of potential bargain deals were also 

investigated. Being a motive for this study, the empirical evidence surprisingly proves insignificant 

differences of acquiring distressed firms relative to non-distressed. Lastly, the signaling effect also 

seems to deviate from expectations in normal times. By testing the well-documented signaling effect 

carried by the different means of payment, the results of downturns significantly diverge from normal 

times.  

Overall, this study interestingly highlights downturn markets as an attractive period for M&A 

activity, for both target and acquirer. Especially for bidders, as the results prove that even though the 

number of deals decrease, M&As are determined to be a more value-creating strategy during 

downturns than suggested by the consensus of previous research conducted in normal times. 

Additionally, the results of this study signify that several characteristics and economic theories have 

unexpected effects on the obtained returns, thus deviating from their argued causalities in normal 

times. The results therefore predominantly support a less significant presence of behavioral decision-

making explanations during downturns.  

7.3. Further research 

Subsequently, aspects of the conducted research will be presented with a discussion of potential 

relevant improvements and supplements to this study. Firstly, with an interest in the effects of 

downturn characteristics on the value creation generated by M&As, several important and unexpected 

result have been discovered. However, as the research process has progressed, the authors have been 

made aware of the value of also analyzing M&As during upturns. This would enable a comparative 

study, not only indicating whether or not M&As are value creating in downturns, but rather when in 

a commodity cycle M&As create the most value. Thus, a comparative study could create a more 

nuanced picture of M&As as a strategic rationale, and facilitate dynamic decision-making. 

Additionally, a purpose of this study has been to uncover the characteristics that management should 

be aware of in the process of strategizing M&As in downturns. However, we would advise further 

research of how managers may leverage the results of this study. Implicitly, uncovering how M&A-

strategizing may be optimized based on the dynamics of industry cyclicality.  
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In order to test the different deal characteristics and economic rationales, necessary proxy coefficients 

have been determined. These proxies are based on methods of previous research, as well as the 

authors’ own opinions. However, proxies may cause a potential validity concern. This is particularly 

relevant in the tests of the free cash flow hypothesis, using CFO/assets and Tobin’s Q ratio. Even 

though these ratios are often used in previous literature, determining the best proxies for free cash 

flow is a topic that could benefit from being further researched. Additionally, measuring pre-

announcement performance with the market-to-book ratio also imply some uncertainty, especially 

concerning industry variations. Due to the lack of access to industry-specific market-to-book ratios, 

we chose to only focus on the continuous variable of MTB. Therefore, we also suggest further 

research on the optimization of an indicator that better represent pre-announcement performance.  

The focus of this study has involved companies related to commodity industries, as these industries 

experience significant and traceable downturns. Overall, the results we have found are assumed to 

have informational value also for other industries experiencing downturns. However, we 

acknowledge that the companies in focus might have significant traits that potentially make the results 

incomparable to other industries. A suggestion for further research is therefore to test the assumptions 

of this study on different industries, thus verifying the external validity of the results. Additionally, 

the definition of downturns rest on our own assumptions. In combination with other defined selection 

criteria, several transactions are excluded from the dataset. Even though the selection criteria are 

based on the authors’ best intuition, they are also in line with relevant theories and empirical research 

within the same area, thus limiting potential internal validity issues. However, these criteria may be 

too strict, indicated by a relatively small dataset. Therefore, challenging the generalizability of this 

study by easing the selection criteria, hence testing the external validity, would be of significant 

interest. 
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Appendix 1: Overview of bidder deals included in the final sample 

Announcement 

date 
Bidder name Industry Country 

Method 

of 

payment 

Strategic 

motive 

CAR  

(-1, 1) 

26-01-1998 TRANSCANADA CORP Energy Canada Stock Diversified -0,7% 

11-08-1998 BP PLC Energy 
United 

Kingdom 
Stock Focused 2,6% 

01-12-1998 EXXON Energy 
United 

States 
Stock Focused -3,3% 

27-10-2008 BASF SE Energy Germany Cash Focused -2,5% 

13-10-2005 
OCCIDENTAL 

PETROLEUM CORP 
Energy 

United 

States 
Mixed Focused -8,6% 

15-11-2005 
THORESEN THAI 

AGENCIES PCL 
Energy Thailand Cash Diversified -0,5% 

12-12-2005 CONOCOPHILLIPS Energy 
United 

States 
Mixed Focused -10,9% 

01-02-2006 ASSAM COMPANY LTD Energy India n.a. Focused -3,4% 

14-06-2006 
BUMI RESOURCES TBK, 

PT 
Energy Indonesia Stock Diversified 0,3% 

20-06-2006 

CHINA PETROLEUM & 

CHEMICAL 

CORPORATION 

Energy Canada n.a. Diversified 1,2% 

08-09-2006 
MOL MAGYAR OLAJ- ES 

GAZIPARI NYRT 
Energy Hungary Cash Diversified -2,2% 

11-02-2009 EGDON RESOURCES PLC Energy 
United 

Kingdom 
Stock Focused 35,0% 

23-07-2008 PENGROWTH ENERGY Energy Canada Stock Focused -8,1% 

01-08-2008 

NEFTEGAZOVAYA 

KOMPANIYA SLAVNEFT 

OAO 

Energy Russia Cash Diversified 20,1% 

26-08-2008 
OIL & NATURAL GAS 

CORP LTD 
Energy India Cash Focused -3,6% 

27-10-2014 OPHIR ENERGY PLC Energy 
United 

Kingdom 
Cash Focused -5,8% 

08-12-2008 
SAN MIGUEL 

CORPORATION 
Energy Philippines Cash Diversified -1,0% 

16-02-2009 DANA PETROLEUM Energy 
United 

Kingdom 
Cash Focused 5,7% 

16-06-2014 
WILLIAMS COMPANIES 

INC., THE 
Energy 

United 

States 
Cash Diversified 20,7% 

29-09-2014 ENCANA CORP Energy Canada Cash Focused 0,8% 

13-10-2014 GAS NATURAL SDG SA Energy Spain Cash Diversified 0,8% 

04-12-2014 
FREEHOLD ROYALTIES 

LTD 
Energy Canada Cash Focused -1,8% 

16-12-2014 REPSOL SA Energy Spain Cash Focused -2,4% 
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23-12-2014 ANDES ENERGIA PLC Energy 
United 

Kingdom 
Cash Focused 5,7% 

01-04-2015 DONGSUNG CORP Energy South Korea Stock Diversified 2,6% 

17-02-2015 CARDINAL ENERGY LTD Energy Canada Cash Focused 0,9% 

08-04-2015 
ROYAL DUTCH SHELL 

PLC 
Energy Netherlands Mixed Focused -1,9% 

11-05-2015 NOBLE ENERGY INC Energy 
United 

States 
Stock Focused -4,6% 

15-05-2015 
DAYANG ENTERPRISE 

HOLDINGS BHD 
Energy Myanmar Cash Diversified -0,5% 

26-10-2015 WESTERN REFINING INC Energy Canada Mixed Focused -4,3% 

03-12-2015 JX HOLDING Energy Japan Stock Diversified 3,3% 

04-01-2016 
TATNEFT IMENI VD 

SHASHINA PAO 
Energy Russia Cash Diversified 2,6% 

03-02-2016 

PETROVIETNAM GAS 

JOINT STOCK 

CORPORATION 

Energy Vietnam Cash Diversified 3,7% 

07-04-1998 VITERRA INC. Agriculture Canada Stock Diversified -4,1% 

11-05-1998 PHARMACIA LLC Agriculture 
United 

States 
Stock Diversified 1,6% 

02-11-1999 FROMAGERIES BEL SA Agriculture France n.a. Focused 1,8% 

13-12-1999 GRAINCORP Agriculture Australia Stock Diversified 6,9% 

06-09-2000 
SUIZA FOODS 

CORPORATION 
Agriculture 

United 

States 
Mixed Focused 4,5% 

13-09-2000 BUNGE ALIMENTOS Agriculture Brazil Mixed Diversified -0,2% 

29-06-2001 SUEDZUCKER AG Agriculture Germany Cash Focused -4,1% 

04-08-2004 MITSUI SUGAR CO LTD Agriculture Japan Stock Focused -0,2% 

01-11-2004 WELSPUN INDIA LTD Agriculture India Stock Focused -0,4% 

10-11-2004 

RAJASTHAN SPINNING 

AND WEAVING MILLS 

LTD 

Agriculture India n.a. Focused 2,7% 

03-02-2005 COST EXCHANGE PTY. Agriculture Australia Cash Focused -1,0% 

19-06-2008 OLAM INTERNATIONAL Agriculture Singapore Cash Focused 2,8% 

17-09-2008 SAJODONAONE CO. LTD. Agriculture South Korea Stock Focused 18,2% 

22-01-2010 LANKEM CEYLON PLC Agriculture Sri Lanka Cash Focused 6,6% 

27-05-2010 
WILMAR 

INTERNATIONAL 
Agriculture Singapore Cash Diversified 0,5% 

11-07-2011 
PARAMOUNT SPINNING 

MILLS LTD 
Agriculture Pakistan Stock Focused 0,6% 

01-08-2011 
INDOFOOD AGRI 

RESOURCES LTD 
Agriculture Singapore n.a. Focused 0,5% 
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19-08-2011 ADECOAGRA Agriculture Argentina Cash Focused -1,9% 

03-10-2011 TERRA MAURICIA LTD Agriculture Mauritius n.a. Focused -1,6% 

28-11-2011 
CHAROEN POKPHAND 

FOODS PCL 
Agriculture Thailand Mixed Focused 3,4% 

21-03-2013 UAC OF NIGERIA PLC Agriculture Nigeria n.a. Diversified 0,0% 

02-10-2013 IOI CORP BHD Agriculture Malaysia Cash Diversified 0,6% 

07-11-2013 
KUALA LUMPUR KEPONG 

BHD 
Agriculture Malaysia Cash Diversified 0,7% 

30-05-2014 
PAN PACIFIC 

CORPORATION 
Agriculture Vietnam Cash Diversified -3,8% 

09-10-2014 SIME DARBY BHD Agriculture Malaysia Cash Diversified 0,2% 

03-02-2015 
KIDO GROUP 

CORPORATION 
Agriculture Vietnam Cash Focused -3,8% 

05-02-2015 VINASEED Agriculture Vietnam Cash Focused -1,5% 

12-02-2015 HARIM CO. LTD. Agriculture South Korea Mixed Diversified 7,4% 

02-03-2015 
PIONEERS HOLDING 

COMPANY SAE 
Agriculture Egypt Cash Diversified 3,2% 

30-03-2015 ARCHER DANIELS Agriculture South Korea n.a. Focused 1,9% 

19-05-2015 
FAUJI FERTILIZER BIN 

QASIM LTD 
Agriculture Pakistan Cash Diversified 0,1% 

04-08-2015 BIEN HOA SUGAR JSC Agriculture Vietnam Stock Focused -0,6% 

11-09-2015 SAMYANG CORP Agriculture South Korea Stock Focused 23,0% 

19-04-2011 
TERRA SANTA AGRO 

GROUP 
Agriculture Brazil Stock Diversified -2,3% 

27-09-2012 BAYWA AG Agriculture Germany Cash Diversified 2,0% 

04-06-2007 
NORTHWESTERN 

MINERAL VENTURES INC 
Metals Canada Cash Focused 18,8% 

27-06-2007 
COMPAÑÍA MINERA 

AUTLÁN SA DE CV 
Metals Mexico n.a. Diversified -2,5% 

03-07-2007 TECK RESOURCES LTD Metals Canada Mixed Focused 1,4% 

13-12-2007 ARCELORMITTAL SA Metals Luxembourg Cash Focused 0,6% 

31-01-2008 
BHAGYANAGAR INDIA 

LTD 
Metals India n.a. Diversified -0,9% 

12-05-2008 
HILLGROVE RESOURCES 

LTD 
Metals Australia Stock Focused 4,0% 

08-02-2008 NUCOR CORP Metals 
United 

States 
Stock Diversified 5,1% 

23-06-2008 HUDBAY MINERALS INC Metals Canada Mixed Focused -10,3% 

15-08-2008 
KALGOORLIE BOULDER 

RESOURCES LTD 
Metals Australia Stock Focused 24,8% 

02-09-2008 PINETREE CAPITAL LTD Metals Canada Cash Diversified -3,0% 
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10-11-2008 
COMPANIA MINERA 

MILPO SAA 
Metals Peru n.a. Focused 19,7% 

07-03-2011 
DIA BRAS EXPLORATION 

INC. 
Metals Canada Cash Focused 6,8% 

15-06-2011 NYRSTAR NV Metals Belgium Cash Focused 11,6% 

07-07-2011 POSCO CO., LTD Metals South Korea Cash Focused 1,3% 

30-09-2011 MMG LTD Metals Canada Cash Diversified -3,4% 

07-02-2012 GLENCORE PLC Metals Switzerland Stock Focused -10,9% 

28-03-2012 
NIPPON STEEL 

CORPORATION 
Metals Japan n.a. Focused -0,5% 

28-03-2012 JXTG HOLDINGS INC Metals Japan Cash Focused -1,6% 

14-05-2012 METALS X LTD Metals Australia Stock Focused -16,9% 

15-06-2012 TATA STEEL LTD Metals India Cash Focused -0,6% 

17-12-2007 
OZ MINERALS HOLDINGS 

LTD 
Metals Australia Cash Focused 0,4% 

28-11-2012 
FIRST QUANTUM 

MINERALS LTD 
Metals Canada Mixed Focused -6,7% 

06-02-2013 
RELIANCE STEEL & 

ALUMINUM CO 
Metals 

United 

States 
Cash Diversified 7,2% 

23-04-2012 MINSUR SA Metals Peru n.a. Diversified 1,1% 

24-09-2007 ORICA LTD Metals Australia Cash Diversified 5,7% 

19-08-2013 SESA GOA LTD Metals India n.a. Focused 11,3% 

09-03-2015 ALCOA CORP Metals 
United 

States 
Stock Focused -1,4% 

13-05-2014 HC2 HOLDINGS INC. Metals 
United 

States 
Cash Diversified 2,2% 

29-08-2012 UACJ CORP Metals Japan Stock Focused 1,9% 

16-12-2014 
HYUNJIN MATERIALS CO., 

LTD 
Metals South Korea Cash Focused 11,6% 

09-07-2015 DUNDEE CORPORATION Metals Canada Cash Diversified 5,3% 

03-07-2007 
ALUMINUM CORP OF 

CHINA LTD 
Metals China Mixed Focused 3,7% 

06-11-2007 KATANGA MINING LTD Metals Canada Stock Focused 30,6% 

10-01-2012 EXXARO RESOURCES LTD Metals South Africa Cash Focused -2,4% 

The table above presents bidder deals included in the final dataset, after filtering them through selection process one 

to three. The table portrays the date of announcement, name of the bidder, country of origin for the bidder, mean of 

payment, the financial health of the target, the strategic motive for the deal, as well as the cumulative abnormal 

return (CAR) obtained by the bidder in the 3-day event window.  

Source: Zephyr, Bloomberg and Mergermarket  
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Appendix 2: Overview of target deals included in the final sample 

Announcement 

date 
Bidder name Industry Country 

Method of 

payment 

Strategic 

motive 

CAR 

 (-1, 1) 

07-11-2013 
EQUATORIAL PALM OIL 

PLC 
Agriculture 

Untied 

Kingdom 
Cash Diversified 12,4% 

02-10-2013 
UNICO-DESA 

PLANTATIONS BHD 
Agriculture Malaysia Cash Diversified 3,2% 

11-09-2015 
SUN-II GLUCOSE CORP. 

LTD. 
Agriculture 

South 

Korea 
Stock Focused 9,6% 

09-11-2011 MSF SUGAR LTD Agriculture Australia Cash Diversified 30,6% 

26-12-2012 TRADEWINDS M BHD Agriculture Malaysia Cash Focused 20,6% 

19-05-2015 NOON PAKISTAN LTD Agriculture Pakistan Cash Diversified 6,2% 

12-02-2015 PAN OCEAN CO., LTD Agriculture 
South 

Korea 
Cash Diversified 17,4% 

05-02-2015 
SOUTHERN SEED 

CORPORATION 
Agriculture Vietnam Cash Focused 0,0% 

30-05-2014 
NATIONAL SEED JOINT 

STOCK COMPANY 
Agriculture Vietnam Cash Diversified 6,4% 

11-07-2011 
GULISTAN SPINNING 

MILLS LTD 
Agriculture Pakistan Stock Focused 3,4% 

25-11-2011 C.P. POKPHAND CO., LTD Agriculture Hong Kong Mixed Focused 7,6% 

21-03-2013 LIVESTOCK FEEDS PLC Agriculture Nigeria n.a. Diversified -3,5% 

22-01-2010 CW MACKIE PLC Agriculture Sri Lanka Cash Focused -5,1% 

19-06-2008 PALMCI SA Agriculture Ivory Coast Cash Focused 2,2% 

01-05-2012 IMPERIAL SUGAR CO Agriculture 
United 

States 
Cash Diversified 56,3% 

08-04-2004 TAITO CO LTD Agriculture Japan Stock Focused -5,5% 

11-05-1998 DEKALB GENETICS CORP Agriculture 
United 

States 
Cash Diversified 24,4% 

09-10-2014 
NEW BRITAIN PALM OIL 

LTD 
Agriculture Malaysia Cash Diversified 74,5% 

30-10-2001 CERESTAR Agriculture France Cash Focused 11,9% 

04-08-2015 NINH HOA SUGAR JSC Agriculture Vietnam Stock Focused -3,2% 

27-10-2014 
SALAMANDER ENERGY 

PLC 
Energy 

United 

Kingdom 
Stock Focused 16,9% 

01-04-2015 
HOSUNG CHEMEX CO. 

LTD. 
Energy 

South 

Korea 
Stock Diversified 4,1% 

08-04-2015 BG GROUP LTD Energy 
United 

Kingdom 
Mixed Focused 34,2% 

16-12-2014 TALISMAN ENERGY INC Energy Canada Cash Focused 67,7% 
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29-09-2014 ATHLON ENERGY INC Energy 
United 

States 
Cash Focused 26,3% 

26-10-2015 
NORTHERN TIER ENERGY 

LP 
Energy 

United 

States 
Mixed Focused 8,5% 

17-02-2009 
BOW VALLEY ENERGY 

LTD 
Energy Canada Cash Focused 80,4% 

03-12-2015 
TONENGENERAL SEKIYU 

KK 
Energy Japan Stock Diversified 0,4% 

23-07-2008 ACCRETE ENERGY INC Energy Canada Stock Focused 9,0% 

27-10-2008 
WINTERSHALL NORGE 

AS (REVUS ENERGY ASA) 
Energy Norway Cash Focused 113,5% 

14-06-2006 
ENERGI MEGA PERSADA 

TBK, PT 
Energy Indonesia Stock Diversified 2,1% 

21-12-2005 
SARATOVNEFTEGAZ 

OAO 
Energy Russia n.a. Focused -0,8% 

26-07-2006 GAIL (INDIA) LTD JSC Energy India n.a. Focused 9,3% 

08-12-2008 PETRON CORPORATION Energy Philippines Cash Diversified 30,7% 

14-11-2014 
COMPANIA GENERAL DE 

ELECTRICIDAD SA 
Energy Chile Cash Diversified 1,0% 

15-05-2015 
PERDANA PETROLEUM 

BHD 
Energy Myanmar Cash Diversified -0,9% 

15-01-2016 
SVOGL OIL GAS AND 

ENERGY LTD 
Energy India n.a. Diversified -19,6% 

04-12-2014 ANDERSON ENERGY LTD Energy Canada Cash Focused 24,6% 

17-02-2015 PINECREST ENERGY INC. Energy Canada Cash Focused -99,5% 

03-02-2016 
CNG VIET NAM JOINT 

STOCK COMPANY 
Energy Vietnam Cash Diversified -1,8% 

23-12-2014 
INTEROIL EXPLORATION 

AND PRODUCTION ASA 
Energy Norway Cash Focused -0,3% 

04-01-2016 
NIZHNEKAMSKSHINA 

PAO 
Energy Russia Cash Diversified 1,4% 

01-12-1998 MOBIL CORP Energy 
United 

States 
Stock Focused -0,9% 

11-08-1998 
AMOCO (BP CORP NORTH 

AMERICA INC) 
Energy 

United 

States 
Stock Focused 16,6% 

26-01-1998 NOVA CORP/OLD Energy Canada Stock Diversified 3,2% 

13-10-2005 
VINTAGE PETROLEUM 

INC 
Energy 

United 

States 
Mixed Focused 20,5% 

26-08-2008 
IMPERIAL ENERGY CORP 

PLC 
Energy 

United 

Kingdom 
Cash Focused -4,8% 

11-05-2015 
ROSETTA RESOURCES 

INC 
Energy 

United 

States 
Stock Focused 28,4% 

12-12-2005 
BURLINGTON 

RESOURCES INC 
Energy 

United 

States 
Mixed Focused 8,8% 
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06-02-2013 
METALS USA HOLDINGS 

CORP 
Metals 

United 

States 
Cash Diversified 13,9% 

23-06-2008 SKYE RESOURCES INC Metals Canada Mixed Focused 13,2% 

15-06-2011 
BREAKWATER 

RESOURCES LTD 
Metals Canada Cash Focused 47,0% 

07-03-2011 
SOCIEDAD MINERA 

CORONA SA 
Metals Peru Cash Focused -11,6% 

07-07-2011 

THAINOX STAINLESS 

PUBLIC COMPANY 

LIMITED 

Metals Thailand Cash Focused 18,3% 

28-03-2012 
TOHO TITANIUM CO., 

LTD 
Metals Japan Cash Focused 0,5% 

28-03-2012 KYOEI STEEL LTD Metals Japan n.a. Focused -0,9% 

14-05-2012 
WESTGOLD RESOURCES 

LTD 
Metals Australia Stock Focused 8,7% 

15-05-2012 NIHON KHKK Metals Japan Stock Diversified -2,7% 

15-06-2012 
IPITATA SPONGE IRON 

LIMITED 
Metals India Cash Focused 13,7% 

19-08-2013 HINDUSTAN ZINC LTD Metals India n.a. Focused 13,4% 

09-03-2015 
RTI INTERNATIONAL 

METALS INC 
Metals 

United 

States 
Stock Focused 40,0% 

16-12-2014 YONGHYUN BM CO., LTD Metals 
South 

Korea 
Cash Focused 21,0% 

10-02-2015 NIPPON SHINDO CO., LTD Metals Japan Cash Focused 4,9% 

29-08-2012 
SUMITOMO LIGHT 

METAL INDUSTRIES LTD 
Metals Japan Cash Focused -7,7% 

07-07-2015 
WOULFE MINING 

CORPORATION 
Metals Canada Stock Focused 17,1% 

09-07-2015 
NICHROMET 

EXTRACTION INC. 
Metals Canada Cash Diversified 18,5% 

13-12-2007 
CHINA ORIENTAL GROUP 

CO., LTD 
Metals Hong Kong Cash Focused 20,5% 

11-08-2008 
COMPAÑÍA MINERA 

ATACOCHA SAA 
Metals Peru n.a. Focused -19,9% 

12-05-2008 
INTERMET RESOURCES 

LTD 
Metals Australia Stock Focused 12,2% 

15-08-2008 MATSA RESOURCES LTD Metals Australia Stock Focused 24,8% 

07-02-2012 XSTRATA LTD Metals 
United 

Kingdom 
Stock Focused -7,4% 

03-07-2007 AUR RESOURCES INC Metals Canada Mixed Focused 31,1% 

28-11-2012 INMET MINING CORP Metals Canada Mixed Focused 20,9% 

30-09-2011 ANVIL MINING LTD Metals Canada Cash Diversified 33,3% 



Appendix 

128 

 

 

03-07-2007 
BAOTOU ALUMINIUM CO 

LTD 
Metals China Mixed Focused 16,5% 

06-11-2007 NIKANOR PLC Metals 
United 

Kingdom 
Stock Focused 4,7% 

11-01-2012 AFRICAN IRON LTD Metals 
South 

Africa 
Cash Focused 38,2% 

17-12-2007 ALLEGIANCE MINING NL Metals Australia Cash Focused 49,0% 

30-03-2015 PANAUST LTD Metals Australia Cash Diversified 38,0% 

The table above presents target deals included in the final dataset, after filtering them through selection process one 

to three. The table portrays the date of announcement, name of the target, country of origin for the target, mean of 

payment, the financial health of the target, the strategic motive for the deal, as well as the cumulative abnormal 

return (CAR) obtained by the target in the 3-day event window.  

Source: Zephyr, Bloomberg and Mergermarket  
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Appendix 3: Qualitative and quantitative assessment of industry downturns 

 

 

 

Industrial metals 

Graphical illustration Peak  Trough 
CQGR 

(%)* 
Qualitative drivers 

 

07-05-2007 20-02-2009 -13,5 Global financial crisis 

14-02-2011 15-01-2016 -4,2 

General oversupply in 

copper, aluminum and 

nickel markets 

    

*Compounded Quarterly Growth Rate (CQGR) 

 

 

 

Agriculture 

Graphical illustration Peak  Trough 
CQGR 

(%) 
Qualitative drivers 

 

03-04-1997 03-05-2002 -4,6 Asian financial crisis 

22-03-2004 03-02-2005 -11,1 

Oversupply in markets, 

driven by soybean and 

corn prices 

12-03-2008 07-06-2010 -8,6 
Repercussions of the 

global financial crises 

04-03-2011 05-06-2012 -7,2 

Reduced demand in a 

stagnant international 

economy 

20-07-2012 01-03-2016 -4,9 
Oversupply in 

agricultural markets 
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Energy 

Graphical illustration Peak  Trough 
CQGR 

(%) 
Qualitative drivers 

 

27-10-1997 16-02-1999 -17,6 

Short-term peak in 

natural gas and oil prices 

due to cold winter in the 

US, with subsequent drop 

22-11-2000 18-01-2002 -13,5 

Short-term peak in 

natural gas and oil prices 

electric shortage in the 

US, with subsequent 

drop 

01-09-2005 18-01-2007 -11,5 

Excess supply following 

the demand increase 

after natural disaster 

03-07-2008 18-02-2009 -45,9 Global financial crisis 

20-06-2014 09-02-2016 -19,8 

Oversupply in oil 

markets due to shale oil 

from the US 

    

Source: Bloomberg, WorldBank, OECD, USDA, IEA 
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Appendix 4: Overview over indices applied in market models  

 

Market index Geographical coverage 

S&P500 North America 

MSCI Europe Europe 

MSCI Europe Emerging Markets Eastern Europe and Russia 

MSCI Latin America Emerging Markets South America 

MSCI Asia Pacific 
Asia Pacific (South Korea, Japan, Australia, Taiwan, 

Singapore and Australia) 

MSCI Emerging Markets Asia (excl. countries defined as Asia Pacific) 

MSCI Africa Frontier Markets Africa (excl. South Africa) 

MSCI South Africa South Africa 

The table above presents the different market indices applied in the market models. As portrayed from the table, the 

choice of index has been conducted based on the geographical location of the company of interest. 

Source: Bloomberg Terminal 
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Appendix 5: Robustness check of the market model 

As explained in the methodology section of this study, the performance and robustness of the 

market model is dependent on several statistical assumptions, which if violated, could introduce 

noise in the calculation of abnormal returns (Khotari & Warner, 2007). These assumptions will be 

thoroughly discussed subsequently. With the use of both a single regressor and times series data to 

estimate stock returns, the OLS provides Best Linear Unbiased Estimators (BLUE), under the 

following assumptions (Coutts et al., 1994; Brooks, 2014; Stock & Watson, 2012; Wooldridge, 

2015). BLUE enables the possibility of drawing inferences. 

6. Linearity in parameters: the time series process follows a model that is linear in its 

parameters 

7. Zero conditional mean: the conditional distribution of 𝑢𝑡 given 𝑋𝑡 has mean of zero 

8. Homoscedasticity: conditional on 𝑋𝑡, the variance of 𝑢𝑡 is the same for all t 

9. No serial correlation: conditional on 𝑋𝑡, 𝑢𝑡 in two different time periods are uncorrelated 

10. Normality: regression errors are independently and identically distributed as normal 

𝑁(0, 𝜎2).  

The first assumption is simply a definition of a linear regression for time series data. This 

assumption holds, as the market model is correctly defined in equation 5.2 with linear parameters 

and a constant term. Thus, the regression model is fitted so that the mean value of the error terms is 

zero (Brooks, 2014). The terminology comprises that 𝑦𝑡 is the dependent variable, while 𝑋𝑡 is the 

explanatory variable. 

The second assumption is one of the most significant in order to obtain an efficient OLS estimator 

in simple linear regressions. It assumes that the explanatory variables are exogenous, implying that 

the average value of the error term (𝑢𝑡) is unrelated to the explanatory variable in every time 

period. Hence, for every value of the regressor, the expected value of 𝑢𝑡 is zero. In the case of the 

market model, this means that the returns of the market indexes are uncorrelated with the average 

error term, so that the error terms can be considered to be an abnormal return (see equation 5.4). 

Potential violations might be caused by e.g. omitted explanatory variables or measurement errors in 

some of the regressors, leading the error term to correlate with explanatory variables (Woolridge, 

2015). As previously discussed in this section, the market model has usually been found to be as 

powerful as more complicated models that includes multiple explanatory variables, implying that 
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the market model does not suffer from violations of the zero conditional mean assumption (Brenner, 

1979; Cable & Holland, 1999). Hence, we assume that the market model is robust to the second 

OLS assumption.  

The third assumption requires the regression errors to have a constant variance over time, as well as 

being independent of the explanatory variable. As described, a violation of this assumption would 

not lead to biased estimators, but potentially wrong coefficient standard errors and hence any 

inferences made from the model could be misleading. In an unreported analysis, we plot the 

regression errors from the market model, indicating no clear signs of heteroscedasticity. This allows 

us to apply the predicted standard errors when testing the reliability of the applied markets models. 

Nevertheless, it is important to note that the market model will still have efficient parameters, 

despite of potential heteroscedasticity in regression errors.  

The fourth assumption is specific for regressions with time series data, implying that there can be 

no serial correlation between the regression errors in the model. Hence, it is assumed that errors in 

the model are uncorrelated over time. Similarly, as with the assumption regarding homoscedasticity, 

the presence of serial correlation between regression errors will not lead to bias in the OLS 

estimators. However, the coefficient standard error estimates would be inefficient, questioning if the 

applied market index is a good determinant for the dependent variable in the market model (Brooks, 

2014). Following Brooks (2014) and Woolridge (2015), two common methods used to detect serial 

correlation is a graphical test and the Durbin-Watson test (DW). Based on this, our study applies 

these two methods in a two-step procedure. First, the DW test is conducted. Secondly, if the test 

indicates signs of serial correlation, a plot of regression errors is investigated to determine if 

patterns of serial correlation are visible. For the first test, the DW investigates the presence of first 

order autocorrelation, meaning that it test the correlation between a regression error, and its 

immediately previous value (Brooks, 2014). Following Durbin & Watson (1971), the DW test has 

the following null and alternative hypothesis:  

𝐻0: 𝜌 = 0 𝑎𝑛𝑑 𝐻1: 𝜌 ≠ 0 

with the following test statistic: 

 𝐷𝑊 =
∑ (�̂�𝑡 − �̂�𝑡−1)2𝑛

𝑡=2

∑ �̂�2𝑛
𝑡=2

 (A.1) 
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Based on the formula above, the DW test statistic will have the respective limits 0 ≤ 𝐷𝑊 ≤ 4, 

with the following table expressing the decision rules with respect to lower and upper critical values 

(𝑑𝐿 𝑎𝑛𝑑 𝑑𝑈). 

Table A.1: Durbin-Watson methodology 

Null hypothesis (𝐻0) Decision Regions for DW test 

1. No positive autocorrelation Reject 𝐻0 0 < 𝐷𝑊 < 𝑑𝐿 

2. No positive autocorrelation Inconclusive 𝑑𝐿 ≤ 𝐷𝑊 ≤ 𝑑𝑈 

3. No negative correlation Reject 𝐻0 4 − 𝑑𝐿 < 𝐷𝑊 < 4 

4. No negative correlation Inconclusive 4 − 𝑑𝑈 ≤ 𝐷𝑊 ≤ 4 − 𝑑𝐿 

5. No autocorrelation, positive or negative Do not reject 𝐻0 𝑑𝑈 < 𝐷𝑊 < 4 − 𝑑𝑢 

Source: Brooks (2014) and Gujarati (2009) 

Upper and lower critical values are found based on the number of k regressors, n observations in the 

dataset and the significance level, 𝛼 (Brooks, 2014). Based on a 5% significance level and the DW 

decisions criteria above, the majority of the market models are found not to suffer from 

autocorrelation. However, for the models that were either rejected or inconclusive, graphical tests of 

the plotted regression errors are conducted to reveal potential autocorrelation. These plots are 

reported in appendix 6. Based on the results from both tests, the historic data is assumed not to 

suffer noteworthy from serial correlation. However, the robustness of the DW test depends on 

normality in regression errors, which will be addressed in the next section (Woolridge, 2015).  

The fifth OLS assumption requires that the regression errors are independent of the explanatory 

variables, as well as being independently and identically distributed as normal 𝑁(0, 𝜎2). Overall, 

the OLS estimators will remain efficient if this assumption is violated, but as for the situation with 

both heteroscedasticity and serial correlation, non-normality will contribute to bias in the coefficient 

standard errors. In an unreported graphic analysis, we investigate histograms of the regression error 

distributions across market models, which indicate visual patterns of normality. Following Stock 

and Watson (2012) and Brooks (2014), sufficiently large samples will be asymptotically normally 

distributed based on the central limit theory. Hence, based on both the analysis, and the length of 

our estimation window, we assume that the regression errors are approximately normally 

distributed.   
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Appendix 6: Plotted regression errors to check for serial correlation in market models 

 

Bidder deal market models assessed for potential serial correlation 
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The plots above presents standard errors plots for market model estimations where the Durbin Watson test statistics 

implied potential signs of serial correlation. As seen from the above plots, there appear to be no clear sign of serial 

correlation between regression errors.  

Source: Authors 
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Target deal market models assessed for potential serial correlation 

  

  

  

  

 

 

The plots above presents standard errors plots for market model estimations where the Durbin Watson test statistics 

implied potential signs of serial correlation. As seen from the above plots, there appear to be no clear sign of serial 

correlation between regression errors.  

Source: Authors 
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Appendix 7: Summary of robustness tests on cross-sectional regressions 

 

Robustness check for bidder related hypotheses 

Hypothesis 
Event 

window 

Res. 

mean 

value 

Breusch-

Pagan test 

White 

test 

RAMSEY’s 

reset test 

Shapiro 

Wilk test 

Jarque-

Bera test 
VIF test 

2.2 
(-1,1) 0,0000 0,0000 0,0295 0,2036 0,0000 0,0000 1,6400 

(-5,5) 0,0000 0,9371 0,0106 0,7956 0,0019 0,0065 1,6400 

3 
(-1,1) 0,0000 0,9851 0,7481 0,0660 0,0000 0,0000 1,3000 

(-5,5) 0,0000 0,0612 0,1567 0,7268 0,0000 0,0009 1,3000 

4.2 
(-1,1) 0,0000 0,0219 0,0486 0,0336 0,0000 0,0000 1,0700 

(-5,5) 0,0000 0,3061 0,7936 0,1080 0,0002 0,0040 1,0700 

5.2 
(-1,1) 0,0000 0,0005 0,1536 0,6784 0,0000 0,0000 1,0300 

(-5,5) 0,0000 0,0313 0,2933 0,7476 0,0006 0,0076 1,0300 

6.2 
(-1,1) 0,0000 0,0016 0,1705 0,3833 0,0000 0,0000 1,3700 

(-5,5) 0,0000 0,0371 0,1271 0,9303 0,0014 0,0008 1,3700 

The table contains the results from testing the statistical assumptions relevant for obtaining robust cross-sectional 

regression models, as presented in the methodology section of this study. All tests are calculated using STATA. 

Source: Authors 

 

Robustness check for target related hypotheses 

Hypothesis 
Event 

window 

Res. 

mean 

value 

Breusch-

Pagan test 

White 

test 

RAMSEY’s 

reset test 

Shapiro 

Wilk test 

Jarque-

Bera test 
VIF test 

2.1 
(-1,1) 0,0000 0,0006 0,2626 0,1343 0,0000 0,0000 1,6100 

(-5,5) 0,0000 0,0006 0,0819 0,1205 0,0013 0,0023 1,6100 

4.1 
(-1,1) 0,0000 0,9907 0,9992 0,3270 0,0000 0,0000 1,1100 

(-5,5) 0,0000 0,6603 0,9962 0,5415 0,0000 0,0000 1,1100 

5.1 
(-1,1) 0,0000 0,3191 0,5424 0,2465 0,0000 0,0000 1,1100 

(-5,5) 0,0000 0,0281 0,0281 0,5092 0,0000 0,0000 1,1100 

6.1 
(-1,1) 0,0000 0,0252 0,9190 0,5623 0,0003 0,0006 1,300 

(-5,5) 0,0000 0,0191 0,6641 0,4594 0,0030 0,0031 1,300 

The table contains the results from testing the statistical assumptions relevant for obtaining robust cross-sectional 

regression models, as presented in the methodology section of this study. All tests are calculated using STATA. 

Source: Authors 
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Appendix 8: Description of control variables 

 

Variable Description 

Industries (D) 

Takes the value of 1 if the primary area of business is within the industry of agriculture, 

industrial metals or energy respectively. The business areas are specified by Bloomberg, 

Zephyr & Mergermarket 

Ln(market cap) 
The natural logarithm of the average market cap from the two trailing quarters before the 

announcement date 

Bidder’s toehold Bidder’s pre-owned shares in the target (%) 

Cross-border 

transactions (D) 

Takes the value of 1 in transactions where the targets are located outside the home 

country of the bidder, at the time of the deal announcement  

Geography (D) Take the value of 1 if the company is located in the UK, US or Canada 

Beta The systematic risk component, gathered from Bloomberg  

Capital structure 
The average debt-to equity ratio from the two trailing quarters before the announcement 

date 

Source: Bloomberg Terminal, Zephyr and Mergermarket 

 

 




