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Improvement of post-acquisition operating performance has been studied a lot in corporate 

finance literature with contradictory results. This thesis aims to provide new insight into the 

sources of synergy gains with a focus on revenue enhancing and cost efficiency synergies, 

as well as the actual value creation for shareholders. The main objective is to study whether 

firm’s prior mergers and acquisitions (M&A) experience has an impact on post-acquisition 

operating performance, which is not comprehensively studied in prior literature. 

The data sample in this research consists of 229 acquisitions completed between 2004 and 

2018 by acquirers listed in the Nordic stock exchanges. Change in post-acquisition 

performance is studied through five measures that are adjusted with industry, size and 

performance matched non-merging peer firms. Statistical significance of change in pre- and 

post-acquisition performance is determined with change model methodology. Next, 

determinants affecting the change in performance, including prior M&A experience, are 

analysed with multivariate regression models. 

The empirical findings show that firms are not able to generate synergy gains through 

M&As. The change model shows statistically significant change of -0.92 % in EBITDA-to-

assets. When studying the components of operating synergies, sales-to-assets deteriorates by 

2.09 %. All other performance measures are insignificant. Without statistically significant 

results, the conclusion is that prior M&A experience does not support firms to make better 

acquisitions. The multivariate regression model reveals that cash as a method of payment 

and acquirer’s higher age increase EBITDA-to-assets. Additional tests show that first-time 

acquirers tend to have higher adjusted post-acquisition EBITDA-to-assets, and a higher 

number of prior acquisitions has propensity to cause lower post-acquisition price-to-book 

(P/B) valuation, even though prior M&A experience is not affecting the change values. 

Additional tests reveal also that more mature acquirers seem to have lower post-acquisition 

EBITDA-to-sales, but higher P/B valuation.  
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Yrityskaupan jälkeisen suorituskyvyn kehittymistä on tutkittu yritysrahoituskirjallisuudessa 

ristiriitaisin tuloksin. Tämän tutkielman tarkoituksena on saada uutta tietoa synergioiden 

lähteistä keskittyen liikevaihdon kasvuun sekä kustannustehokkuuteen, mutta myös 

todelliseen omistaja-arvonluontiin. Ensisijaisena tutkimustavoitteena on tutkia vaikuttaako 

aiempi yrityskauppakokemus kaupan jälkeiseen operatiiviseen suorituskykyyn, mitä ei ole 

kattavasti aikaisemmin alan kirjallisuudessa tutkittu.   

Tutkimuksessa käytetty otos koostuu 229 pohjoismaisten pörssiyhtiöiden vuosina 2004–

2018 toteuttamasta yrityskaupasta. Yrityskaupan jälkeisen suorituskyvyn muutosta tutkitaan 

viidellä tunnusluvulla, joita mukautetaan yrityksen toimialan, koon ja kannattavuuden 

perusteella valittujen orgaanisesti kehittyneiden verrokkiyhtiöiden avulla. Muutosmallilla 

verrataan tunnuslukuja ennen ja jälkeen yrityskaupan, sekä selvitetään muutoksen 

tilastollinen merkitsevyys. Seuraavassa vaiheessa muutokseen vaikuttavia tekijöitä, mukaan 

lukien aiempi yrityskauppakokemus, analysoidaan monimuuttuja-regressiomalleilla.  

Empiiristen tulosten perusteella yhtiöt eivät kykene saavuttamaan synergiahyötyjä 

yritysostoilla. Muutosmallissa käyttökate/taseen loppusumma -tunnusluvun -0.92 % muutos 

on tilastollisesti merkitsevä. Operatiivisten synergioiden komponentteja tutkittaessa 

liikevaihto/taseen loppusumma heikentyi 2.09 %. Muut tunnusluvut eivät ole tilastollisesti 

merkitseviä. Aiemman yrityskauppakokemuksen osalta tulokset eivät ole tilastollisesti 

merkitseviä, joten sen ei nähdä tukevan yrityksiä tekemään parempia yritysostoja. 

Regressioanalyysi osoittaa, että kassasta maksetut yritysostot ja ostajayrityksen korkeampi 

ikä nostavat käyttökate/taseen loppusummalla mitattua kannattavuutta. Lisätutkimukset 

näyttävät, että ensikertalaisella yritysostajalla on korkeampi kaupan jälkeinen 

käyttökate/taseen loppusumma, ja että suurempi aiempien kauppojen määrä laskee oman 

pääoman markkina-arvo/kirjanpitoarvo (P/B) -tunnuslukua. Lisäksi ostajayrityksen 

korkeamman iän havaitaan heikentävän kaupan jälkeistä käyttökatemarginaalia, mutta 

nostavan P/B-arvostuskerrointa.  
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1  Introduction 

The purpose of firms is to create value for their shareholders. From the valuation point of 

view value can be enhanced by increasing the cash flows in the future, driving firms to grow 

their businesses. Basically, there are two ways for the firms to grow: organically or through 

mergers and acquisitions (M&A).  

Both short-term and long-term value creation of corporate takeovers have been widely 

studied in academic world. Briefly, when it comes to stock returns, acquirers’ gains are close 

to zero short-term and negative long-term. (Martynova & Renneboog 2008a; Renneboog & 

Vansteenkiste 2019). In addition to short- and long-term stock return -based methods, a third 

common way is to analyse long-term operating performance to understand the actual 

realization of synergies. However, results of previous studies for operating performance have 

been contradictory and there is no clear evidence on value creation through synergies. 

(Martynova & Renneboog 2008a.) 

Value in M&As is created through synergies that justify the takeover premiums paid to target 

firms’ shareholders (Damodaran 2005; Hillier, Grinblatt & Titman 2008, 715). However, it 

has been concluded that decision makers are not always acting rationally. The other drivers 

for M&As are agency problems and hubris, which tend to lead value-destroying acquisitions 

(Berkovitch & Narayanan 1993). Sources such as Meynerts-Stiller and Rohloff (2019, 5–6) 

state that less than a half of the M&As succeed to meet their initial goals and that the reasons 

may relate to unrealistic assessment of synergies or failure in post-merger integration.  

M&A strategies matter also in value creation. McKinsey & Company has conducted several 

studies on M&A strategies including data of largest public companies in the world from 

more than two decades (Rehm, Uhlaner & West 2012; Daume, Lundberg, McCurdy, 

Rudnicki & Wol 2021; Daume, Lian & McCurdy 2023). According to their results, the 

programmatic M&A approach, where firms are undertaking multiple small or medium size 

acquisitions, is outperforming individual large deals and selective (occasional) and organic 

(no deals) approaches. These studies also emphasize that the top strategies can vary between 

different industries. There are lots of factors for succeeding in deals, but common capabilities 

and actions for successful programmatic acquirers are, for example, well-defined M&A 

strategy and continuous process for acquiring and integrating new businesses. (Rehm et al. 
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2012; Daume et al. 2021; Daume et al. 2023.) Based on earlier mentioned evidence, even 

though overall view into value creation in M&As is discouraging, there are at the same time 

certain successful firms and strategies. 

M&As have a propensity to occur in waves, where especially later part of waves may be 

driven by value-destroying behaviour such as agency problems or hubris (Martynova & 

Renneboog 2008a). The statistics of Institute for Mergers, Acquisitions and Alliances 

(IMAA) (2025) show that global M&A deals have had increasing, but wavelike trend since 

1980s. The all-time highest point in volumes and values was reached in 2021, but since then 

they have dropped drastically. For example, Henry and Van Oostende (2025) from 

McKinsey & Company and Levy and Bartolacci (2025) from PwC state that recovery has 

taken longer than expected, but beginning of 2025 the consulting firms are preparing for a 

new wave of M&As. Due to contemporary geopolitics, at the time of writing uncertainty in 

market environment remains high. Even though interest rates have been decreasing from the 

recent highest levels, cost of financing is significantly more expensive than in last decade. 

Due to higher cost of capital decision makers must pay attention to the delivery of synergies 

to release the value of the deal. Adaption of M&A strategies to new conditions separates the 

top acquirers from others. (Henry & Van Oostende 2025; Levy & Bartolacci 2025.) 

M&As are an important part of the companies’ corporate strategy and therefore they are 

always topical for research. In practice, acquisition processes from deal planning to post-

merger integration are complex projects that require a lot of capabilities and skills from the 

organization in order to deliver the expected synergies. Intuitively, it would be a reasonable 

assumption that firms with more prior and recent M&A experience would have a better 

probability to succeed in deals. But does it go like that? This is the topic for this thesis. 

1.1  Contribution to corporate finance literature 

Improvement of post-acquisition operating performance has been studied a lot in corporate 

finance literature since 1970s and 1980s (Martynova, Oosting & Renneboog 2007). Most 

commonly, operating performance has been measured with cash flows scaled by assets. The 

results have been contradictory. For example, Healy, Palepu and Ruback (1992) reported 

cash flows and sales to improve after mergers in the US markets. However, Ghosh (2001) 

criticized the used research method, where acquirers’ performance was adjusted with only 
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industry-performance. He concluded that, when controlling industry, size and performance, 

operating performance does not improve after mergers. Results from the UK markets (see 

Powell & Stark 2005) showed some improvement and from Europe (see Martynova et al. 

2007) mainly insignificant change. 

The earlier mentioned seminal studies are concerning Western markets, meaning mostly the 

US and the UK, but also Europe. The empirical evidence concerning the Nordic markets, 

including Denmark, Finland, Iceland, Norway and Sweden, is quite narrow. Nordics are 

commonly considered as its own market area that has its unique corporate governance 

system separating it from the other Western markets (Lekvall 2018). For that reason, all the 

previous results may not be comprehensively generalisable for the Nordic markets making 

this research reasonable to conduct.  

As said earlier in the introduction, the actual value creation from M&A activities is based on 

realization of different kinds of synergies. Basically, operating synergies consists of 

improvement in sales or cost reduction (Damodaran 2005; Ross, Westerfield & Jaffe 2008, 

816-817). These components of cash flows or synergies are not really studied in earlier 

research except by Ghosh (2001). Therefore, this thesis aims to get new insight into the 

sources of actual synergy delivery. Additionally, as a contribution to corporate finance 

literature, this research implements price-to-book (P/B) ratio as a long-term value creation 

measure. It should give new point of view on the actual value creation for shareholders. 

The underlying question for this thesis is whether firms with more M&A experience are able 

to deliver the expected synergies and perform better than acquirers with less M&A 

competence. According to Golubov, Yawson and Zhang (2015) there are practically no one-

off acquirers, meaning that most of the firms are either serial or frequent acquirers. Serial 

acquirers are mostly studied from the short-term value creation perspective, while evidence 

from operating performance point of view is lacking. Based on literature review by 

Renneboog and Vansteenkiste (2019), most of the serial acquirers are generating negative 

short-term returns. For operating performance, evidence is narrow and contradictory. This 

research aims to give more insight regarding this topic. Commonly CEO and organizational 

skills and learning are connected to studies concerning serial acquirers. For example, Jaffe, 

Pedersen and Voetmann (2013) found out that skill differences in corporate acquisitions 

have impact on short-term abnormal returns. Again, evidence is mostly covering short-term 

perspective, which gives a great opportunity for this thesis to contribute to this area. 
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The full data sample in this research consists of 229 deals completed between 2004 and 2018 

by acquirers listed in the Nordic stock exchanges. In order to study prior M&A experience 

and board of directors’ skills, data is filtered into subsamples based on the available 

information. The analyses are conducted to different operating performance measures 

separately. The smallest subsample size is only 22 observations, which is quite low number. 

Even though the data availability is one of the major limitations for this study, overall sample 

sizes are evaluated to be sufficient to draw conclusions from the Nordic markets. 

1.2  Research objectives and questions 

The main objective of this master’s thesis is to study whether firm’s prior M&A experience 

has an impact on post-acquisition operating performance in the Nordic markets. However, 

the first step of the empirical research is to form a general view into value creation in the 

Nordic markets and to compare the results to existing evidence from the other Western 

markets. According to Lekvall (2018), Nordic corporate governance model differs 

substantially from the US and UK systems, but also from the continental European countries. 

For example, Nordic firms have strong independent boards, whereas in the US and UK 

model executives have more power. The Nordic model enables strong owners actively 

contribute to the governance of their firms and ensure long-term value creation for all 

shareholders. (Lekvall 2018.) Based on these differences, the Nordic market could provide 

deviating findings compared to existing literature. The first research question is: 

I. Does operating performance improve after acquisition in the Nordic markets?  

When the overall value creation context is understood, the second phase is to study the main 

interest of this thesis, which is the impact of acquirers’ prior M&A experience to post-

acquisition operating performance. This is the topic that is not comprehensively studied in 

existing literature. Therefore, the second research question is formulated as: 

II. Does firm’s prior M&A experience have an impact on the post-acquisition operating 

performance? 

The existing literature regarding frequent or serial acquirers commonly covers CEO and 

organizational learning or skill differences. However, these studies are limited to short-term 

stock return performance, and do not cover long-term operating performance. Since data of 
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CEO-level skills is not available for this research, the focus is on the board of directors’ 

skills which is available. This point of view is considered to be relevant, because the board 

of directors has the final say when it comes to mergers and acquisitions. Based on the 

literature review in section 3.4.5, board members’ strong financial background is improving 

returns. This study utilizes data for board of directors’ industry and financial skills. It is 

interesting to see whether directors with a strong industrial background are able to make 

more profitable deals. Perhaps, industry experts can identify operating synergies better. 

These aspects are the motivation for the third research question: 

III. Do the board of directors’ industry and financial skills have a positive effect on post-

acquisition operating performance? 

Based on literature review of this thesis, there is some evidence that firms are able to 

maintain persistence in performance between M&A deals based on short-term stock returns. 

In other words, prior deals are affecting the performance of the subsequent deals. Since long-

term operating performance has not been studied in this context in existing literature, it 

makes it an interesting topic to research. Thus, the last research question is formulated as: 

IV. Do firms have persistence in the performance between prior and current deals? 

1.3  Structure of the thesis 

Thesis is organized as follows. First, the theoretical background and motivation for mergers 

and acquisitions is presented in Section 2. This part of the study describes the basis of the 

neoclassical and the value-destroying theories that can be considered as main drivers for 

M&As. In section 3, a literature review is conducted and main methodologies for analysing 

M&A performance are discussed, concentrating more detailed in prior empirical evidence 

from the operating performance studies. The deal- and firm-level characteristic affecting the 

M&A performance are discussed here. The hypotheses of this thesis are formulated based 

on prior literature in Section 4. Section 5 explains the methodology and data used in this 

thesis. The empirical testing of hypotheses and the results are presented and discussed in 

Section 6. Finally, summary and the conclusions including the implications and limitations 

of the research and suggestions for future research topics are discussed in Section 7. 
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2  Motivation for mergers and acquisitions 

Firms and the managers have many kinds of motivations for mergers and acquisitions. There 

are many theories associated with M&As in literature. This section divides the most common 

theories into neoclassical and behavioural theories.  

Berkovitch and Narayanan (1993) classify the takeover motives to three major categories 

based on total gains of the deal: synergy motive, agency motive and hubris. They concluded 

synergy motivation is the main driver for M&As in the US market, but there was strong 

evidence also for agency theories and hubris. Goergen’s and Renneboog’s (2004) findings 

from European markets supported these results. The synergy motive is further described 

through neoclassical theory, whereas agency problems and hubris are described through 

behavioural theories. In addition to these M&A theories, Trautwein (1990) suggests that 

mergers can occur as a process outcome or macroeconomic phenomenon, but these views 

are not discussed further in this research paper.   

2.1  Neoclassical theory 

According to Arikan and Stulz (2016), neoclassical theories assume that firms make 

acquisitions to maximize the value of their limited assets. Since positive total gains can be 

achieved by synergies or efficiency improvements, these synergy motives are discussed 

under neoclassical theory (Berkovitch & Narayanan 1993; Copeland, Weston & Shastri 

2004, 760).  

There are different kinds of acquirers with diverse motivations. Hillier et al. (2008, 715) 

divides mergers and acquisitions to three main categories based on the nature and motives 

of transactions. The first type is called strategic acquisition that involves operating synergies. 

Strategic acquisitions can be considered as horizontal or vertical takeovers. In horizontal 

takeover both parties are operating in the same industry, for example, as competitors. In 

vertical acquisition firms are operating in different phases of value chain, like as supplier 

and customer positions. (Hillier et al. 2008, 720; Ross et al. 2013, 814.) 
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The second main category of acquisition is financial acquisition, where there are no 

operating synergies available. Here the main motivation is to acquire the target firm with a 

lower price than what the real value of its assets is. For example, acquirer may consider 

target as undervalued due to bad management. Even though there are no operating synergies 

available, value can be created by through better management and operational 

improvements. One possible motivation for financial acquisition may also be tax gains. 

(Hillier et al. 2008, 715 – 716.)  

The last category of takeover is conglomerate or diversifying acquisition. Conglomerates are 

firms that are operating in multiple industries. There are no clear operating synergies 

available, but acquisitions are motivated mostly by financial synergies. Financial synergies 

are mainly generated from the reduced risk level of the merged firm, increased debt capacity 

or efficient allocation of capital between segments. (Hillier et al. 2008, 716 – 717; Lewellen 

1971; Maksimovic & Phillips 2002.) 

There are contradictory views whether firm’s phase in its life cycle affects its motives and 

the types of M&As. Agency theories, that will be discussed further later in section 2.2.1, 

assume that mature firms conduct more diversifying acquisitions as they do not have growth 

opportunities in their own sector anymore (Arikan & Stulz 2016). The findings of Arikan 

and Stulz’s (2016) support neoclassical view showing that mature and young firms are 

equally active in making diversifying acquisitions. However, they also found that young and 

mature firms are more actively conducting takeovers than middle-aged firms. 

2.1.1  Operating synergies 

Operating synergies are generated, when merged firms are able to increase their operating 

income or growth. In other words, firms must improve their cost efficiency or enhance the 

revenue. (Damodaran 2005; Ross et al. 2008, 816-817.) Increase in cost efficiency can be 

generated through economies of scale, where average costs per unit are falling, when firm’s 

size and number of outputs are increasing. Cost reduction can also be achieved by combining 

firms’ parallel activities. For example, production may be better optimized, research and 

development (R&D) activities combined, or management organization and computer 

systems centralized. This kind of operating synergies are generated usually from horizontal 

mergers. Another way to pursue reduction in operating costs is vertical integration, where 
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merged supplier and customer firms can better coordinate activities in the value chain and, 

for example, ensure raw material availability. Vertical integration reduces also bargaining 

problems between supplier and customer firms. (Copeland et al. 2004, 761- 762; Hillier et 

al. 2008, 720; Ross et al. 2008, 817.) 

Revenue enhancing operating synergies have many different forms. When an acquirer and a 

target from the same industry merge, the combined firm can increase its market share and 

achieve greater pricing or market power due to reduced competition. This kind of mergers, 

however, may lead to an oligopolistic market environment. In that case, it may not be 

approved by regulatory authorities. Another motivation for acquirer could be boosting its 

growth in an existing or a new market. For example, firm in mature Western market, may 

seek for growth by entering high growth emerging markets by acquiring a local firm. Instead 

of market share, synergies may also be sought through combination of functional strengths, 

where skills and capabilities from both firms are combined. This may mean, for example, 

marketing skills and product lines or R&D knowhow. (Damodaran 2005; Gaughan 2015, 

156-157.)  

R&D and innovations are important motivation for mergers and acquisitions. Hoberg and 

Phillips (2010) argued that product market synergy is one key driver for M&As. They found 

out that product market similarities increase the likelihood for mergers. Firms with higher 

product market similarities can increase their product differentiation and have positive effect 

on sales growth and profitability. However, they noticed that firms with close rivalry position 

are less likely to merge. Phillips and Zhdanov (2013) showed that an active acquisition 

market affects firms’ innovation strategies. They argued that larger firms may decide to 

invest less in their own R&D activities and rather acquire small innovative firms. This view 

is supported by Bena and Li (2014), who concluded that acquirers are more likely to have 

significant patent portfolios and low investments in R&D activities. Conversely, firms with 

high R&D expenses and with less patents are more likely to be targets. As the conclusion 

they state that innovation capability synergies are important drivers of the M&As and that 

the synergy gains are generated through the improvement in post-merger innovation output. 
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2.1.2  Financial synergies 

According to Damodaran (2005), financial synergies are stemming from either increasing 

cash flows or a lower cost of capital. The firm that can invest its excess cash in high-return 

projects out of the limited project opportunities, is creating higher value for its owners. The 

synergy in this case is usually generated, for example, when large firm acquires smaller 

private firm with high-return investment opportunities. Smaller private firms may have 

challenges to access to capital markets and for that reason they cannot invest in those highly 

profitable investment projects by themselves. (Damodaran 2005.) Trautwein (1990) also 

finds internal capital markets and more efficient allocation of capital as one way to lower the 

cost of capital. Maksimovic and Phillips (2013) define internal capital markets as centralized 

financing inside a firm. This applies to most of the firms, not only conglomerate 

organizations. The results of the Maksimovic and Phillips (2002) research paper support the 

neoclassical view that conglomerate firms are allocating the resources across the business 

lines based on their comparative advantages and growth potential in each branch. 

Decrease in cost of capital can be achieved by many ways. According to Ross et al. (2008, 

823), diversifying acquisitions can reduce unsystematic risk of the firm, but not systematic 

risk, because it is common to all firms. However, Damodaran (2005) sees this view as 

controversial financial synergy, because in case of public firms, investors should be able to 

diversify their portfolio in stock markets with lower costs by themselves. Hann, Ogneva and 

Ozbas (2013) studied whether corporate diversification affects the cost of capital. They 

concluded against the traditional view that also systematic risk can be reduced in diversified 

firms compared to portfolios of individual firms, leading to lower cost of capital. 

Utilizing debt capacity is another way to lower the cost of capital. The use of debt financing 

is beneficial, because it leads to a greater tax shield. There is considered to be an optimal 

level for debt capacity to minimize the total cost of capital. If the target firm, for some reason, 

is not fully utilizing its debt capacity, acquirer can optimize the debt level after merger and 

get gain through tax benefits. Further way to gain synergies is to increase the debt capacity 

for the merged firm. It may be possible to raise more debt, if acquirer’s and target’s cash 

flows are not correlating. This means that combined cash flows may become less volatile 

and therefore more predictable, which leads to a lower risk level of the firm. (Damodaran 

2005; Ross et al. 2008, 819-820.)  



 18 

The last source of financial synergy is tax gains that can be achieved, for example, when a 

profitable firm and a loss-making firm merge. If the other firm has tax deductions that it 

cannot utilize without profitable bottom line, those can be used for reducing merged firm’s 

tax liability. Tax benefits may be also applied, if firm is able to utilize increase in 

depreciation charges for example by increasing the book value of the target firm after the 

merger. However, it should be noticed that taxation and accounting rules vary around the 

world. (Damodaran 2005; Hillier et al. 2008, 719) 

2.1.3  Managerial synergies 

In addition to the operating and financial synergies Trautwein (1990) points out managerial 

synergies as a third source of gains. He states that these can be realized when an acquirer 

can utilize its top-class management to improve target firm’s performance. And even 

conversely, Copeland et al. (2004, 760) say that merger may also be sought, because the 

target firm’s management can improve the efficiency of the acquirer. These efficiency 

improvements or restructuring of operations do not require operating synergies.  

Managerial gains from acquisitions are closely related to agency problems that will be 

described under behavioural theories. Instead of maximising value for shareholders, 

managers may act for their own interest, for example, by overspending on perquisites or 

investing in unprofitable projects (Hillier et al. 2008, 721; Ross et al. 2008, 818). Martin and 

McConnel (1991) separate disciplining takeovers from synergistic acquisitions. The 

disciplinary takeover is a mechanism, where poorly performing managers of the target firm 

are replaced. They conclude that disciplinary takeovers are an efficient way to control the 

non-value maximising behaviour of the managers. According to Jensen and Ruback (1983) 

mergers and acquisitions can be seen as a market for competing managers, where 

inefficiencies can be eliminated by replacing the target’s internal control systems. This is 

called “market of corporate control”, which has been originally introduced by Manne (1965). 

2.2  Behavioural theories 

The previously discussed neoclassical view assumes that mergers and acquisitions are driven 

by value-increasing motives. In addition to synergy theory, Berkovitch and Narayanan 
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(1993) recognizes two behavioural motives for M&As: agency problems and hubris. Agency 

theory suggests that acquisitions are mainly motivated by managers’ own interests and that 

the total gains from acquisition are considered to be negative. Hubris means that the acquirer 

overpays for target due to managers’ mistakes or misvaluation. In this case the acquirer faces 

negative gains, when target firm’s shareholders benefit. Total gains are then considered to 

be about zero. (Berkovitch & Narayanan 1993). This section takes a closer look at these two 

theories. 

2.2.1  Agency theory 

Jensen and Meckling (1976) were one of the first researchers that formalized principal-agent 

theory in corporate finance context. According to them, principals engage agents to perform 

services and decision making on behalf of them. However, agents as utility maximiser may 

not always act in the best interests of the principal but may act for maximising their own 

interests. In a corporate context, principals can be seen as firm shareholders and agents as 

managers. In other words, managers may not always act for maximising the shareholder 

wealth. The agency problem is essentially stemming from separation of ownership and 

control, where professional managers are managing firm’s operation on behalf of the owners. 

As a utility maximiser principals want to ensure that agents are acting for maximising their 

wealth. By monitoring managers or setting incentives to managers, principals can ensure that 

both parties’ motives are aligned. Total agency costs are including costs from monitoring 

expenditures, bonding expenditures and non-value maximising decisions made by agents. 

(Jensen & Meckling 1976.) 

According to Jensen and Meckling (1976), there are also conflicts between shareholders and 

bondholders. Owners and managers may be motivated to make investments, where they will 

have positive gain if project succeeds, but bondholders bear the costs in case of failing. 

Agency costs of debt include, for example, monitoring and bankruptcy costs. Jensen and 

Meckling argue that, if a firm is highly leveraged, agency costs of debt are higher than 

agency costs of equity. As is implied in their research paper, there is an optimal capital 

structure existing, which minimises total agency costs and maximises value of the firm. 

(Jensen & Meckling 1976.) 
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Jensen’s (1986) free cash flow theory of takeovers gives explanation for M&As from agency 

theory point of view. The theory assumes that acquisitions are rather destroying shareholder 

value than enhancing it. The problem of free cash flow is stemming from excess cash that 

managers are controlling. Managers may be motivated to invest this free cash flow in 

projects that are not maximising the shareholder wealth, such as takeovers. Jensen argues 

that managers have motives to pursue excessive growth, instead of keeping the size of their 

firm as optimal as it enhances their power and the increases resources under their 

management. Eventually, managing and controlling a larger firm may, for example, lead to 

a higher compensation for managers. As implication of the free cash flow theory Jensen 

predicts that use of cash or debt financing for acquisitions generates higher return compared 

to takeover paid with stock. He also argues that diversified acquisitions generate lower return 

than industry-related M&As, especially in declining industries. (Jensen 1986.) 

There is empirical evidence that supports Jensen’s (1986) free cash flow theory. Harford 

(1999) found out that a higher level of excess cash increases the probability of firm to make 

acquisitions. The results of Harford’s study also showed that cash-rich acquirers were 

destroying value based on both short-term stock return evidence and long-term operating 

performance evidence. Harford, Mansi and Maxwell (2008) noticed that firms with lower 

level of corporate governance tend to have less cash holdings. It is because under loosely 

controlled management excess cash flow is quickly spent on acquisitions and other kind of 

capital expenditures. These firms were more frequent acquirers (Harford et al. 2008).  

As discussed earlier, there are many kinds of conflicting incentives between managers, 

shareholders and bondholders. According to Goergen (2012, 86-87) there are also 

mechanisms to ensure that managers are acting align with shareholders’ interests. These 

mechanisms are including, for example, market of corporate control (discussed under 

managerial synergies), dividend policy, boards of directors, managerial compensation and 

monitoring by creditors (Goergen 2012, 86-87). 

Jensen (1986) says that from free cash flow problem can be managed by increasing dividends 

or repurchases of stock, because it will reduce the free cash flow that can be invested in low 

profitability projects. However, debt can be used for substituting dividends, since debt 

principal and interest payments reduce free cash flow (Jensen 1986). The other benefit of 

debt financing is that especially large debtholders have an incentive to monitor management 

similarly as large shareholders (Hillier et al. 2008, 658; Shleifer & Vishny 1997). 
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According to Jensen and Murphy (1990) and Mehran (1995) there is a positive correlation 

with firm performance and managerial stock ownership and equity-based compensation. In 

the M&A context, research papers such as Khorana and Zenner (1998) and Datta, Iskandar-

Datta and Raman (2001) have provided empirical evidence that equity-based compensation 

has a positive influence on deal performance. The relationship between M&A performance 

and managerial compensation will be discussed further in section 3.4.4. Board of directors 

is a mechanism for shareholders to monitor managers in a firm, where ownership and control 

are separated (Fama & Jensen 1983). According to Fama and Jensen (1983), the board of 

directors is representing shareholders and has the right to exercise top-level decision making 

such as M&A related decisions. Board characteristics from the M&A performance point of 

view will be discussed more detailed in section 3.4.5. 

2.2.2  Hubris 

Roll’s (1986) hubris hypothesis explains, why acquirers sometimes pay too high price for 

the targets. According to the hypothesis, CEOs or other decision makers may overestimate 

takeover gains, which leads to too high valuation of target. Unlike in the agency theory, 

where managers have other motives than shareholder wealth maximising, hubris hypothesis 

argues that managers have value-increasing objectives, but they end up making errors in 

valuation. Like in auctions, where bidders are competing against each other, also in case of 

takeovers the acquirer may end up paying too high price over a target. This is called 

“winner’s curse”. Market price of a target firm can be considered as initial bid that acquirer 

must exceed to undertake acquisition. (Roll 1986.) Malmendier, Moretti and Peters (2018) 

studied long-term returns associated with bidding contests, noticing that the bidder, who lost 

the bidding contest, outperformed the winning bidder in the long-term. 

Managerial overconfidence is widely associated with the hubris hypothesis in M&A 

literature. Malmendier and Tate (2008) studied whether CEO overconfidence explained 

M&A decisions in the US market. According to their findings, overconfident CEOs 

overestimate the value of target firms and end up paying too much, which leads to value-

destroying takeovers. They also noticed that overconfidence increases the likelihood for the 

CEOs to conduct acquisitions. Doukas and Petmezas (2007) got similar results from the UK 

market. As a conclusion, they say that overconfidence is stemming from self-attribution bias. 
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As they conclude, managers become more confident after successful deals, which 

encourages them to undertake more acquisitions. According to Doukas and Petmezas (2007), 

these later deals generate significantly lower returns than the first deals. Aktas, de Bodt and 

Roll (2009) say that serial acquirers’ declining returns are often explained by CEO hubris, 

but they also question this view presenting an alternative hypothesis of CEO learning effect. 

According to that, the rational CEOs, who learn from deal to deal, tend to adopt more 

aggressive bidding behaviour. This in turn leads to reduced time between deals and lower 

returns. Instead, initially hubris infected CEOs learn from unsuccessful deals and from 

negative signals sent by investors, which leads to better subsequent returns (Aktas et al. 

2009). 

Hayward and Hambrick (1997) argue that managerial hubris and overconfidence explain 

some portion of premiums paid over target firms. Three factors linked to higher premiums 

were found: acquirer’s prior performance, media praise for the CEO and CEO’s self-

importance. The correlation with hubris and size of the premiums is stronger, when the board 

of directors is essentially composed of inside directors and when CEO has dual position as 

chairman of the board. (Hayward & Hambrick 1997.)  Malmendier and Tate (2009) studied 

superstar CEOs and the performance of their firms. They confirmed that firms, whose CEOs 

have achieved a superstar status, subsequently underperform. The effect is connected to 

weaker corporate governance (Malmendier & Tate 2009).  
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3  Literature review 

The first part of this section presents the main methodologies for analysing M&A 

performance. After this, empirical findings on long-term operating performance are 

discussed more detailed, as it is the focus of this research paper. The last subsections consist 

of deal- and firm-level characteristic affecting the M&A performance. Since there are no 

many research papers providing empirical evidence of some determinants of post-acquisition 

operating performance, also results from short-term studies are presented. 

3.1  Measuring M&A performance 

There is vast number of academic literature regarding M&A performance existing. The most 

common methods for analysing M&A performance are short-term or long-term event studies 

and operating performance studies. In addition to these methods, there are other ways to 

evaluate the M&A performance such as managerial surveys, clinical research or experts’ 

assessment (Bruner 2002; Schoenberg 2006). According to Cording, Christmann and 

Weigelt (2010) and Zollo and Meier (2008), clearly the most used individual way for 

analysing M&A performance is the event study. 

In event study methodology abnormal returns are determined as the difference between 

realized stock-returns and benchmark that can be calculated based on market model like 

capital asset pricing model or similar. The other approach for determining benchmark could 

be to use set of control firms matched by, for example, industry, size or market-to-book 

ratios. Short-term stock performance event studies analyse cumulative abnormal returns 

(CAR) around the deal announcements. (MacKinlay 1997; Renneboog & Vansteenkiste 

2019.) Based on empirical evidence during the last decades, target firms generate significant 

abnormal returns around the deal announcement. Instead, bidder’s CARs are close to zero. 

(Tuch & O'Sullivan 2007; Martynova & Renneboog 2008a; Renneboog & Vansteenkiste 

2019.) Event studies rely on assumption of capital market efficiency, where stock price 

movements are based on investors’ expectations for future cash flows (Bruner 2002; 

Schoenberg 2006). 
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The event window can be extended to longer periods, even years. These long-term stock 

performance studies can use cumulative abnormal returns (CAR) as well or buy-and-hold 

abnormal returns (BHAR) that applies geometric returns instead of arithmetic and allows 

compounding. In addition to previously mentioned event time methods, there are also less 

used calendar time abnormal returns (CTAR) and calendar time portfolio regression returns 

(CTPR) approaches. (Renneboog & Vansteenkiste 2019.) Overall, the previous empirical 

evidence shows significantly negative abnormal long-term stock returns for acquirer. 

Possible explanation for these results could be that market first overestimates the takeover 

gains. Or then there could be methodological issues explaining, why short- and long-term 

results are not in line. (Martynova & Renneboog 2008a; Renneboog & Vansteenkiste 2019.) 

Bruner (2002) and Schoenberg (2006) conclude that event studies may suffer from 

confounding events that could cause bias.  

Another method for analysing M&A performance in a long-term is called as accounting 

study methodology, where pre- and post-operating performance are compared. Common 

accounting-based measures are for example cash flows, sales, return on equity (ROE), return 

on assets (ROA), operating expenses or employee growth. The goal is to analyse if the deal 

generates synergistic gains. The changes in industry and economic factors are taken into 

account by using benchmark firm or group of firms. (Healy et al. 1992; Ghosh 2011; Sharma 

& Ho 2002.) Still the major issues are rising from the fact that accounting performance can 

be affected by other factors in addition to M&As. For example, long time periods may 

consist other significant firm specific events. Or then there may be measurement errors or 

differences in reporting practices that weaken comparison over time or between countries. 

(Bruner 2002; Martynova & Renneboog 2008a.) According to Martynova et al. (2007) 

previous studies can be classified into three categories: studies that found a positive change 

in post-acquisition performance, those that did not find change and studies that noticed 

decline in performance. Tuch and O'Sullivan (2007) also report mixed findings for operating 

performance studies. Accounting studies are discussed more detailed in methodology 

section. 
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3.2  Empirical evidence on post-acquisition operating performance 

In this section the existing empirical evidence on operating performance is presented. 

Because of vast number of research papers, only the most important articles regarding 

Western markets for this research are discussed. The earliest research papers studying 

operating performance are from the 1970s and 1980s. Due to the poor availability of those 

articles, detailed review is not conducted within this research. Based on Martynova et al. 

(2007), Tuch and O'Sullivan (2007) and Martynova and Renneboog (2008a) reviews these 

earliest studies concerning the US and the UK markets show mostly evidence for 

deteriorating performance or that there is no significant change at all. Ravenscraft and 

Scherer (1987) examined target firms’ post-merger profitability between years 1975 and 

1977. They discovered that after merger these acquired line of businesses had 3.1 % 

percentage points lower operating income-to-assets than the non-acquired control group. The 

results supported the view of that mergers destroy value. 

Healy et al. (1992) analysed the largest 50 acquisitions between years 1979 and 1983 in the 

US. They used pre-tax operating cash flow scaled by market value of assets as a measure for 

analysing improvements in post-acquisition performance. They used acquirers’ and targets’ 

aggregated values five years before and five years after the deals for the comparison. For 

taking account economy- and industry wide factors, they used industry-adjusted 

performance measures. Based on change model analysis median difference in cash flow 

returns between pre- and post-merger performance was 2.2 %. The intercept model showed 

improvement in post-merger cash flow as 2.8 %. Both results were statistically significant. 

Healy et al. (1992) also examined the change in cash flow-to-sales, asset turnover, number 

of employees, pension expenses per employee and investment policy. They noticed that 

merged firms were able to generate more sales than firms that did not merge. Also, the 

median number of employees declined significantly after mergers. They did not find 

significant changes in capital expenditures and R&D investments. As a conclusion they 

found that operating cash flows improve after acquisition, which stems increased asset 

productivity. (Healy et al. 1992.) 

Healy et al.’s (1992) results are supported by several research papers such as Switzer (1996) 

and Linn and Switzer (2001). Regardless Switzer (1996) had larger sample (size of 324 

deals) and longer time period (1967–1987) than Healy et al. (1992), the findings supported 
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the view that industry-adjusted performance improves after merger. Linn and Switzer (2001) 

used change model for analysing cash flows for 413 mergers completed during years 1967–

1987 in the US. 

Ghosh (2001) criticized previous Healy et al.’s (1992) research design, where they used 

industry-matching for comparing pre- and post-merger operating performance. He 

concluded that by using industry adjusted values, especially regression models are likely to 

give biased results, because those do not take into account firms that outperform median 

firms. Following Barber and Lyon’s (1996) research design and Loughran and Ritter’s 

(1997) peer matching procedure, Ghosh (2001) applied industry, size and performance based 

adjusting method, which would give less biased results. His sample consisted of 315 deals 

between years 1981 and 1995 in US markets. Ghosh compared performance measures one 

year before and three years after the deals. In addition to cash flow-based measures also sales 

growth, operating expenses and number of employees were analysed (Ghosh 2001). 

At first Ghosh (2001) replicated study of Healy et al. (1992) for cash flow scaled by assets 

with industry-matching method and got similar results. When using industry, size and 

performance adjusting methods, the adjusted median values in change model were not 

significant anymore. In summary, Ghosh (2001) did not find evidence that merging firms’ 

performance would improve after acquisition in any measure. He also analysed the 

relationship between operating improvements and abnormal stock returns around the 

acquisitions, but the relationship was not statistically significant. 

The aim of Powell and Stark (2005) research was to examine the sensitivity of used 

performance measures, matching and methodology. They studied 191 industrial takeovers 

in the UK between years 1985 and 1993. Powell and Stark (2005) analysed two operating 

performance measures: “pure” cash flow and pre-depreciation profit, which is comparable 

measure for previous research. They decided to scale cash flows with four values: market 

value of assets, market reaction adjusted marked value of assets, book value of assets and 

total sales. They used both industry and industry, size and performance adjusting methods.  

Powell and Stark (2005) replicated Healy et al. (1992) intercept model with different 

adjusting methods and operating performance measures. They conclude that results are 

depending on applied measures and adjustments. The improvements were between 0.80 % 

and 3.1 %, which was statistically significant. Next post-acquisition performance 



 27 

improvement was analysed change model as recommended by Ghosh (2001). Mainly results 

were not statistically significant. Overall, regression-based model gives stronger evidence 

on post-merger improvement than change model. There is not significant deviation in results 

between matching methods, even though improvement is higher, when industry, size and 

performance-adjusting is used. Powell and Stark (2005) concluded that overall results are 

sensitive to operating measures and methodology. They found evidence on post-merger 

operating improvements in the UK market. Finally post-merger performance and markets 

expectations were studied by examining abnormal assets returns around the deals. There was 

no strong evidence that market is able to predict the post-merger performance. 

Martynova et al. (2007) analysed operating performance of 155 deals in European markets 

between years 1997 and 2001. The researchers included industry-adjusting and industry, size 

and performance-adjusting methods in their study. As an operating performance measures, 

they used EBITDA and EBITDA subtracted by changes in working capital. These measures 

were scaled by book value of assets and sales. Based on change model Martynova et al. 

(2007) reported statistically significant change in industry-adjusted “EBITDA / book value 

of assets” ratio, which deteriorated by 1.02 % after takeover. Otherwise results from change 

model were insignificant. When using intercept model, researchers were able to find 

structurally higher improvements in post-acquisition industry-adjusted performance than 

with change model. They concluded that intercept model uses mean values, whereas change 

model uses median values, which are less sensitive to outliers. However, all results with 

industry, size and performance-adjusting method were insignificant. 

Sharma and Ho (2002) provided evidence from Australia between years 1986 and 1991 

based on sample size of 36 deals. In addition to different kind of cash flow measures, they 

analysed profitability with ROA, ROE, profit margin and earnings per share. They applied 

change model and intercept model for analysing industry and size adjusted performance. As 

the results were mainly statistically insignificant, Sharma and Ho concluded that there was 

no strong evidence that cash flows and earnings would improve after takeover in Australian 

market. 



 28 

3.3  Deal level characteristics 

Next in this subsection the deal level characteristics affecting the post-acquisition operating 

performance are discussed. In this research the focus is on method of payment, industry 

related acquisitions and cross-border acquisitions. 

3.3.1  Method of payment 

The method of payment is one of the most common determinants of M&A performance 

studied by researchers. Usually, methods of payment are divided to three categories: cash, 

stock and mixed. The interest for studying type of finance stems from the signalling theory 

and information asymmetry. Management with inside information should have better 

understanding about the firm’s real value than investors (Myers & Majluf 1984). Leading to 

assumption that, when firm uses stocks as a method of payment for new investments, 

management believes firm’s stock to be overvalued (Healy, Palepu & Ruback 1997).  

Bidder can also utilize stock offers to protect itself against one sided asymmetric information 

(Hansen 1987). According to the theory presented by Hansen (1987), when target firm 

knows its value better than bidder, bidder should prefer stock payment for creating 

asymmetry for both sides. Cash offer should be used if bidder considers itself as undervalued 

and target as undervalued. Overall, there is equilibrium of methods of payment existing that 

signalises the value of the bidder. This theory is supported by Fishman (1989), who predicts 

that cash offers signalize a higher valuation for target. Eckbo, Giammarino and Heinkel 

(1990) tested Hansen’s (1987) model and concluded that there is an equilibrium and optimal 

mix of cash and stock payments that is signalling value of the bidder. Based on their model, 

there is a convex function, where value of the bidder is increasing relative to amount of cash 

used in the transaction. They found evidence that mixed (cash and stock) offers generated 

the highest abnormal returns in the Canadian market. Also, Berkovitch and Narayanan 

(1990) supports the previous studies by concluding that in acquisition with mixed cash and 

equity payments, the abnormal stock returns for bidder and target increases along with the 

amount of cash.  

In addition to signalling theory, higher returns for cash offers may be stemming from the 

leverage effect. Frequently cash offers are associated with the use of debt financing. High 
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leverage on the other hand may reduce the free cash flow problem introduced by Jensen and 

Meckling (1976) and Jensen (1986). (Yook 2003; Martynova et al. 2007.) Yook (2003) 

concludes that the main reason for successful cash acquisitions is benefits of debt.  

According to Bruner 2002, Tuch and O'Sullivan (2007) and Martynova and Renneboog 

(2008a) reviews evidence from the US market is quite unanimous; all-stock financed 

acquisitions generates significant negative abnormal stock returns for bidder and 

underperform compered to all-cash offers. According to Martynova and Renneboog (2008a), 

evidence from Europe is mixed. For example, Goergen and Renneboog (2004) reported 

higher abnormal stock return in European market for bidder, who used stock as a method of 

payment. Datta, Pinches and Narayanan (1992) conducted meta-analysis for studying factors 

affecting short-term wealth creation in M&As in the US market based on previous studies. 

Their evidence supported the view that both acquirer and target should avoid stock-financing 

in acquisitions. However, King, Dalton, Daily and Covin (2004), who also included 

accounting studies in the sample, did not find impact on post-acquisition performance. 

When it comes to operating performance studies, evidence is mixed. Linn and Switzer (2001) 

especially focused on the impact of method of payment on post-acquisition operating 

performance. Their evidence showed that change in operating cash flows was significantly 

larger in case of cash financed acquisitions compered to stock and mixed financing. Ghosh 

(2001) reported similar findings with several different operating performance measures. 

However, Sharma and Ho (2002), Powell and Stark (2005) and Martynova et al. (2008a) did 

not find the method of payment to have impact on operating performance.  

Inconsistent with the signalling theories Healy et al. (1997) found evidence that the industry-

adjusted cash flow returns were statistically significant, when stock and debt securities were 

used as method of payment. Methods with cash component were insignificant. They 

rationalized it that way that stock-financing reduces the costs of valuation errors, because 

shareholders of the target firm bear some of the valuation errors costs. Stock financing is 

also associated with friendly strategic acquisitions that they found to be more profitable than 

financial transactions. 
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3.3.2  Industry related acquisitions 

Industry relatedness is widely used measure for analysing the relationship between acquirer 

and the target, meaning that they operate in the same line of business horizontally or 

vertically. If there is no industry relatedness between acquirer and target, transaction is 

defined as conglomerate (diversifying) acquisition (Martynova et al. 2007). As discussed in 

the section 2.1, there are different drivers for strategic or diversifying acquisitions. Singh 

and Montgomery (1987) concluded that mergers where parties have related businesses are 

generating higher abnormal stock returns than unrelated mergers due to operating synergies. 

The advantages of conglomerate firms are said to be related to internal capital markets, 

where capital is allocated to segments with better investment opportunities (see e.g. 

Maksimovic & Phillips 2002). However, Shin and Stulz (1998) did not find support for 

efficient internal capital markets. On the other hand, diversifying acquisitions can be 

associated with agency problems (see e.g. Arikan & Stulz 2016). 

Commonly referenced early studies such as Singh and Montgomery (1987) and Morck, 

Shleifer and Vishny (1990) found evidence that industry related acquisitions are generating 

higher short-term returns compared to unrelated. These results are supported widely in the 

literature (Bruner 2002; Tuch & O'Sullivan 2007; Martynova & Renneboog 2008a). 

For operating performance studies evidence on industry relatedness remains unclear. Healy 

et al. (1997) found evidence that there is statistically significant improvement in acquirers’ 

cash flow returns, when acquirer’s and target’s businesses are overlapping. Ghosh (2001) 

instead reported negative cash flow returns associated with related acquisitions. Powell and 

Stark (2005) reported mainly insignificant results, except with cash flows scaled by book 

value of assets measure that showed industry relatedness to have a negative impact on 

performance. Switzer (1996), Linn and Switzer (2001), Sharma and Ho (2002) and 

Martynova et al. (2007) did not find statistically significance evidence for industry 

relatedness to have any effect on post-acquisition operating performance. 

3.3.3  Domestic and cross-border acquisitions 

According to Moeller and Schlingemann (2005) cross-border takeover activity has been 

boosted by globalization and more integrated product and capital markets. There has been 
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increasing focus on cross-border acquisitions in academic literature during the latest 

takeover waves 1990s and 21st century (Martynova & Renneboog 2008a). Moeller and 

Schlingemann (2005) discovered almost 1 % lower abnormal stock returns for US bidders, 

who acquired international target relative to domestic targets. Eckbo and Thorburn (2000) 

compared takeovers, where Canadian targets were acquired by domestic and foreign 

acquirers. They found evidence that domestic bidders gain statistically significant positive 

CARs, while gain for US bidders was close to zero. Conn, Cosh, Guest and Hughes (2005) 

reported lower short- and long-term stock return gains for UK bidders making cross-border 

takeovers compared to domestic acquisitions. Goergen and Renneboog (2004) reported 

small, but statistically significant positive CAR of 0.7 % for European bidders in cross-

border acquisitions. 

The cross-border effect has been frequently studied from corporate governance the point of 

view. Renneboog and Vansteenkiste (2019) concluded based on prior literature that both 

bidder and target tend to profit from international takeovers, where acquirer comes from a 

country with stronger shareholder protection. Bris and Cabolis (2008) reported higher 

merger premiums paid in cross-border mergers than in domestic takeovers, where there is 

earlier mentioned difference in countries’ shareholder protection and accounting standards. 

The evidence of Martynova and Renneboog (2008b) research from European markets 

supported Bris and Cabolis (2008) results. Martynova and Renneboog (2008b) argued that 

some of the synergy gains of the cross-border takeovers are created when target firm’s 

corporate governance in enhanced. Overall, they reported statistically significant negative 

cross-border effect for bidder and positive for target, but they concluded that bidders with 

stronger corporate governance standards obtain higher announcement returns. Based on data 

from the UK Danbolt and Maciver (2012) reported positive cross-border effect for both 

parties of deal. Moreover, their evidence showed that there are higher returns for target, when 

acquirer’s country has more developed governance system compared to target’s. 

There are not many accounting studies that take cross-border acquisitions factor into account 

in the analyses. In addition to short-term abnormal returns study Moeller and Schlingemann 

(2005) applied Healy et al. (1992) methodology for analysing cash flows and the cross-

border effect. They reported cross-border deals to have statistically significant negative 

effect on operating performance compered to domestic transactions with both change and 
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intercept models. However. Martynova et al. (2007) did not find evidence on international 

transactions to have impact on post-acquisition operating performance in European markets. 

3.4  Firm level characteristics 

There are many different firm-level characteristics studied in the literature. In this section 

some of most common factors such as target’s relative size, acquirer size, leverage and cash 

holdings are presented. The main focus of this research paper is on frequent or serial 

acquirers and prior M&A experience, which are also covered under this section. Since the 

mergers and acquisitions are commonly associated with corporate governance topics, some 

related factors such as board characteristics, organizational skills and learning and CEO 

incentives are included in the scope as well. 

3.4.1  Target’s relative size and Acquirer size 

Target firm’s relative size compared to acquirer is one of the most common firm-level 

determinants for M&A performance studied in the literature. Asquith, Bruner and Mullins 

(1983) found that mergers with larger relative size of targets generated higher stock returns 

to bidder. Roll (1986) explains Asquith et al.’s (1983) findings in a way that firms acquiring 

larger targets have less competitors, which gives better bargaining power for the bidder. 

Another explanation could be that the size of the synergies is increasing relative to target 

size. Also, the takeover effect of smaller target is more easily to buried under volatility of 

bidder’s stock. In other words, acquisition of larger target is more likely to have an impact 

on bidder’s stock price. (Roll 1986.) Asquith et al. (1983) findings are supported by Jarrell 

and Poulsen (1989), who reported positive relationship between bidder’s CAR and relative 

size of the target. Fuller, Netter and Stegemoller (2002) studied abnormal stock returns for 

frequent acquirers. With the full sample, the larger the relative size was, the higher returns 

was generated. However, in case of stock as a method of payment, gains were higher for 

smaller relative size of the targets. (Fuller et al. 2002.) 

Martynova et al. (2007) rationalize that acquisition of relatively larger target could have 

greater impact on post-acquisition operating performance, because also the operating and 

financial synergies tend to be greater. But as a downside integration of larger targets are 
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more difficult which increases the risks for negative surprises. The authors compared median 

changes between large and small relative size of targets and reported improvement in post-

acquisition performance for larger targets and declining for smaller targets. However, when 

dividing relative sizes into quartiles, the most profitable deals were third quartile with 

medium-size takeovers. Only the smallest deals had negative change in profitability. There 

were no statistically significant results in multivariate regression analyses. (Martynova et al. 

2007.) Also, Switzer (1996) and Linn and Switzer (2001) reported positive relationship 

between offer size and relative size of the target and post-merger operating performance. 

Instead, Powell and Stark (2005) and Sharma and Ho (2002) did not find evidence on 

significant relationship between relative size and profitability. 

Moeller, Schlingemann and Stulz (2004) reported also a positive link between relative size 

and short-term returns, but they extended their study for analysing absolute size of the 

acquirers. They reported smaller acquirers to have approximately two percentage points 

higher announcement returns than large firm. They conclude that larger firms are paying 

higher premiums and achieving negative dollar value synergy gains from the takeovers. 

Moeller et al. (2004) argue that larger firms are more likely to suffer managerial hubris 

hypothesis presented by Roll (1986). The accounting studies referenced in this thesis have 

not analysed the effects of absolute size of the acquirer on post-acquisition performance. 

3.4.2  Leverage and cash reserves 

As discussed earlier in section 2.2.1 leverage and cash reserves are closely related to agency 

theory and free cash flow theory. According to Jensen (1986), managers may be motivated 

to invest excess cash in value-destroying acquisitions. This view is supported by Harford 

(1999), who reported negative announcement returns and deteriorating operating 

performance for cash-rich acquirers. Martynova et al. (2007) did not find evidence on cash 

reserves affecting post-acquisition operating performance. However, they reported about 

trend, where higher cash holdings are related to weaker profitability.   

Leverage can be seen as a method for reducing agency problems. According to Jensen and 

Meckling (1976), Harris and Raviv (1990) and Stulz (1990) there is optimal capital structure 

existing that minimises the agency problems. In other words, the benefits of debt stems from 

the monitoring activities of creditors, but debt with interest payments also reduces the free 
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cash flow as argued by Jensen (1986). Maloney, McCormick and Mitchell (1993) tested the 

benefit of debt hypothesis and based on bidder’s announcement returns that higher leverage 

improves firm’s decision making. However, Harford (1999) did not find evidence for 

leverage effect, when studying effects of cash reserves. Overall, prior empirical evidence for 

leverage effect is mixed regarding short-term stock returns. For example, Moeller et al. 

(2004) did not find support for leverage effect, but the same authors (see Moeller, 

Schlingemann & Stulz 2005) presented supporting evidence based on some of their models. 

Regarding operating performance studies Switzer (1996), Linn and Switzer (2001) and 

Martynova et al. (2007) do not report statistically significant support for leverage effect. 

3.4.3  Prior M&A experience 

Since the majority of acquiring firms are considered to be frequent or serial acquirers, this is 

commonly studied in M&A literature. For example, Netter, Stegemoller and Wintoki (2011) 

found out that 75.5 % of public listed firms in US between years 1992 and 2009 conducted 

multiple acquisitions; on average eight deals per firm. For analysing extraordinary acquirers 

Golubov et al. (2015) divided their full sample to occasional (at least two deals over three 

years) and frequent acquirers (at least five deals over three years) and noticed that there are 

practically no one-off acquirers. As the implication, they argue that when studying long-term 

stock returns or operating performance improvements, it is challenging to isolate takeover 

effects only for individual deals. In other words, there are other deals confounding the 

results. In addition, Klasa and Stegemoller (2007) show that takeovers are conducted as 

sequences. They argue that firms begin to make the takeovers, when they have reasonable 

investment opportunity set available and they end the sequence, when there are no efficient 

opportunities left. In other words, the best deals are taken first. Klasa and Stegemoller’s 

(2007) implications supported neoclassical motivations for M&As.  

Renneboog and Vansteenkiste (2019) conducted literature review for previous studies 

concerning serial acquirers. According to their investigation, 14 out of 17 short-term stock 

return studies reported negative CARs for acquirers. For long-term stock returns and 

operating performance 7 out of 9 studies reported negative gains for acquirers. They grouped 

those studies under a few categories. The most studied serial acquirer topics were related to 

hubris and overconfidence, but also CEO and organizational learning.  
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Fuller et al. (2002) article was one of the first studies regarding serial acquirers. They 

reported abnormal announcement bidder returns of 2.74 % for the first deals in US markets 

between years 1990 and 2000, but the gain of 0.52 % for the fifth or higher bids. Both returns 

were statistically significant. One of the main findings of Fuller et al. (2002) was that bidders 

acquiring private and subsidiary targets are generating positive gains, whereas gains for 

public target takeovers are reported to be negative. They rationalize the result with liquidity 

discount, leading to higher returns for acquirer shareholders.  

Antoniou, Petmezas and Zhao (2007), Doukas and Petmezas (2007) and Ismail (2008) also 

reported declining announcement returns for bidder supporting Fuller et al. (2002) evidence. 

Fuller et al. (2002) explains deteriorating returns that way that market has learned about the 

bidder and its track record with generating synergies in case of higher order deals which is 

reflected in announcement returns. The other possible explanation was that when making 

many acquisitions in short time, bidder negotiate less efficiently in subsequent deals. On the 

other hand, Doukas and Petmezas (2007) and Ismail (2008) found evidence about 

overconfidence, where after successful first deals managers start to overestimate their 

abilities and undertake more acquisitions with declining returns. 

All in all, there are not many studies concentrating on firm’s prior M&A experience and 

firm’s operating performance after acquisition. Klasa and Stegemoller (2007) are one of the 

firsts, who provided evidence on this topic. They analysed 3,939 deals and 487 takeover 

sequences between years 1982 and 1999 in the US markets. According to the evidence, when 

firm made its first acquisition, it improved return on sales (ROS) by 1.8 % from year -1 to 3 

years after the deal. However, in the last acquisition of the sequence, there was no 

statistically significant change anymore. They also reported deteriorating long-term stock 

returns. As mentioned earlier, authors rationalised the results with firm's investment 

opportunity set. (Klasa & Stegemoller 2007.)  

Against of Klasa and Stegemoller (2007) results Qian and Zhu (2018), who studied operating 

performance with ROA, reported positive serial acquirer effect. Qian and Zhu (2018) defined 

serial acquirer as firms that had made at least one prior deal during the sample period (years 

1980–2013 in the US market). They did not focus especially on serial acquirers but briefly 

stated that prior M&A experience may have been affected the positive relationship. They 

also discovered that CEO turnover one or two years after deal completion deteriorated post-
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merger performance. This emphasizes important role of the management and CEO in M&A 

investment efficiency (Qian & Zhu 2018). 

As stated earlier, CEO and organizational learning commonly studied factor for M&A 

performance. Aktas et al. (2009) say that serial acquirers’ declining returns are often 

explained by CEO hubris. However, they present an alternative hypothesis of CEO learning 

effect, where actually the rational CEOs, who learn from deal to deal, adopts more aggressive 

bidding behaviour, leading to reduced time between deals and lower returns. Instead, initially 

hubris infected CEOs learn from unsuccessful deals and negative signals send by investors, 

leading to better subsequent returns. (Aktas et al. 2009.) Later Aktas, de Bodt and Roll 

(2011) conducted empirical study that provided support for their CEO learning hypothesis 

based on short-term stock returns.  

Hayward (2002) studied, how firms are learning from their prior M&A experience using 

short-term returns and analyst ratings. He predicts that business similarity between current 

and prior deals and time between deals have inverted U-shaped relationship between firm’s 

M&A performance. Meaning, similarity of acquired business should not be too high or too 

unrelated to achieve learning gains. Moreover, firm’s learning is maximized, when time 

since last acquisition is not too short or not too long (Hayward 2002). 

Aktas, de Bodt and Roll (2013) extended Hayward (2002) research with larger data set (more 

than 300,000 transactions during 1992–2009). They explained that too short interval between 

acquisitions does not allow the experience building to have an effect, while on the other hand 

too long time could lead to organizational memory loss. Aktas et al. (2013) reported 

significant decrease in time between deals during the acquisition sequences. The time 

interval became shorter, when deal order number in sequence increased. They concluded 

that learning gains can be achieved by frequent acquisitions especially when there is the 

same CEO and similarities between subsequent deals. 

Jaffe et al. (2013) analysed firm- and CEO-level persistence in performance between current 

and prior deals. They reported that firms with prior successful mergers are able to get higher 

short-term gains. However, the dependence is associated with CEO-level skills, not firm-

level. They reported 1.02 % higher abnormal returns, when acquirer’s last deal was 

successful and it had same CEO in both deals. Even though many researchers emphasize the 

CEO-level learning and skills, Golubov et al. (2015) finds that persistence of performance 
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continues also under the management of different CEO, and it cannot be explained by deal- 

or firm-level characteristics. As implication the authors argue that skills associated with 

extraordinary acquirer lies in a broader organizational level, for example in M&A and 

corporate development teams. 

3.4.4  Managerial compensation 

As discussed in section 2.2.1 managerial compensation is a mechanism to mitigate conflicts 

of interest between managers and shareholders. According to Jensen and Murphy (1990) 

managers’ shareholder value-increasing incentives can be promoted through performance-

based-salary and bonuses, stock options and performance-based dismissal decisions. They 

concluded that there was not a strong relationship between CEO wealth and shareholder 

wealth. Bonuses represented significant portion of CEO salary, but they were not sensitive 

to changes in firm’s market value of equity or earnings. The largest CEO performance 

incentive came from ownership of the firms’ stock. (Jensen & Murphy 1990.) Mehran (1995) 

studied executive compensation structure and found out that equity-based compensation and 

amount of equity held by executives have a positive influence on firms’ performance. 

Empirical evidence shows that there is connection between managerial compensation and 

M&A performance. Khorana and Zenner (1998) found out that acquirers have a positive 

relationship between firm size and managerial compensation before acquisitions, which 

motivates executives to make larger acquisitions. According to their results, managerial cash 

and total compensation increases after large acquisitions. Evidence also showed that 

executives of firms that made better acquisitions had higher equity ownership than bad 

acquirers. Following bad acquisition with decreased sales and stock returns, change in total 

managerial compensation is close to zero, while total compensation for good acquirers 

increases. (Khorana & Zenner 1998.) Similarly, Harford and Li (2007) concluded that CEO’s 

compensation is increasing following positive post-acquisition stock performance. However, 

it is not affected by negative stock performance. Only in firms with stronger boards 

managerial compensation is sensitive to negative performance.  

According to the results of Datta et al. (2001), managers’ equity-based compensation and 

short- and long-term stock returns had a strong positive relationship in the US markets. They 

concluded that managers with equity-based compensation paid moderate premiums and 
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acquired targets with better growth potential. As their implication stock option-based 

compensation strongly increased managers’ incentives to drive value-maximizing 

investment decisions. Feito-Ruiz and Renneboog (2017) reported similar results from 

European market based on announcement returns. However, they warn that powerful CEO 

and weak corporate governance may lead to excess managerial compensation that has 

negative impact on M&A performance. According to Renneboog and Vansteenkiste’s 

(2019) literature review, there are no evidence on post-acquisition operating performance. 

3.4.5  Board characteristics 

The role of the board of directors is to represent shareholders, supervise managers and 

exercise top-level decision making (Fama & Jensen 1983; Jensen 1993), which make it 

important topic also in M&A context. In this section the focus is on commonly studied 

characteristics such as board independence, size of the board and board expertise. According 

to Goergen (2012, 90-91), there are different kind of board structures in different countries. 

For example, US, UK and some southern European based firms have single tier-board, where 

both executive and non-executive directors are sitting. Goergen (2012, 90-91) states that, for 

example, firms in Germany and northern European countries have two-tier board: a 

management board for firm’s executive management and a supervisory board for non-

executive directors. Thus, some board characteristics are not relevant for the Nordic markets. 

CEO duality, meaning that CEO operates also as chairman of the board, is commonly studied 

factor. According to Goergen (2012, 95), there are contradictory views around this theme, 

because duality role can be seen promoting strong leadership, but on the other hand 

weakening the independence of the board. Early US-based studies such as Brickley, Coles 

and Jarrell (1997) reported positive relationship between firm performance and CEO duality, 

but, for example, Rechner and Dalton (1991) found a negative relationship. In M&A context 

Masulis, Cong and Fei (2007) reported a negative relationship between duality and short-

term stock returns in the US markets. Instead, Yen and André (2007), who studied operating 

performance in English-origin countries, did not find a statistically significant relationship 

between duality and deal performance. Since the Nordic corporate governance model does 

not support duality role of CEO and chairman of the board (see Lekvall 2018), this 

characteristic will not be discussed more further in this research. 
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The board independence is usually measured as a number of outside directors sitting in the 

board (Goergen 2012, 95). Even though it is sometimes argued that independent boards can 

better monitor managers and enhance firm’s performance, studies such as Hermalin and 

Weisbach (1991) and Bhagat and Black (2002) have not found evidence on connection 

between firm performance and board independence. In M&A context Masulis et al. (2007) 

did not find a statistically significant relationship between announcement returns and 

independence of the board in the US markets. For example, Feito-Ruiz and Renneboog 

(2017) reported similar results from the European market. However, this is again a topic that 

is not very relevant for Nordic firms, because boards are mainly required to be independent 

(see e.g. Lekvall 2018). 

According to Jenssen (1993), more compact size of the board improves its performance and 

enables it to supervise managers more efficiently. This is also supported by Yermack (1996) 

who reported a negative dependence between firm’s performance and size of the board in 

the US markets. Similar evidence was found from the European markets by Conyon and 

Peck (1998). However, Masulis et al. (2007) did not find board size to have impact on short-

term deal performance in the US markets. Feito-Ruiz and Renneboog (2017) reported 

insignificant effect on European acquirers’ CAR. However, Yen and André (2007), who 

studied operating performance in English-origin countries, reported about a negative impact. 

Multiple studies have found evidence that board’s expertise have positive influence on M&A 

performance. According to Field and Mkrtchyan (2017), board’s prior acquisition 

experience has positive influence on short-term stock returns and long-term operating 

performance. McDonald, Westphal and Graebner (2008) similarly predict that outside 

directors with deal experience from industry related acquisitions will improve short-term 

performance. When it comes to financial expertise of the board, evidence is mixed. For 

example, Hilscher and Şişli-Ciamarra (2013) reported about negative stock returns 

associated with creditor-directors. Güner, Malmendier and Tate (2008) found evidence that 

investment banker directors are connected with declining post-deal stock returns. However, 

the authors reported some statistically significant evidence showing positive relationship 

between CARs and financial professionals other than bankers. Opposite to former study 

Huang, Jiang, Lie and Yang (2014) reported that directors with investment banker 

background improve firms’ post-acquisition stock-returns and operating performance. 
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4  Hypotheses 

The hypotheses of this research are formulated based on prior literature and empirical 

evidence that are discussed in the previous sections. The objective is to form hypotheses in 

a way that they cover both existing research, and provide further insight into long-term value 

creation in M&As. The hypotheses will be empirically tested in the later sections of this 

research. 

The starting point for formulating the hypotheses is whether M&As create true value through 

the synergies in a long run. As discussed in the theory section, it is assumed that M&As are 

driven by synergy motives (see e.g. Berkovitch & Narayanan 1993). Without the synergies, 

acquisitions are difficult to justify (see e.g. Damodaran 2005). Based on neoclassical theory, 

it would be reasonable to expect that Nordic firms are able to create measurable operating 

synergies. In addition to operating synergies, there are also, for example, financial synergies 

which do not affect sales or operating expenses. This study examines also long-term value 

creation through price-to-book ratio, to which the potential financial synergies should 

positively affect. On the other hand, post-acquisition performance can be affected by agency 

problems or hubris, that may lead to value-destroying takeovers (Berkovitch & Narayanan 

1993). 

As presented in the literature review section, there is mixed empirical evidence on post-

acquisition operating performance improvements. The results are depending on used 

methodology as well as market and time period. Papers such as Healy et. al (1992), Switzer 

(1996), Linn and Switzer (2001) and Powell and Stark (2005) reported improvement in cash 

flows. However, Ghosh (2001) argued that when using size, industry and performance 

matching methodology, results should be unbiased and there should not be statistically 

significant change. Also, Martynova et. al (2007) and Sharma and Ho (2002) reported mainly 

insignificant change in performance. When applying Ghosh’s (2001) research methodology, 

the first hypotheses is formulated: 

H1: Post-acquisition operating performance is not statistically different from pre-

acquisition performance in the Nordic markets. 



 41 

According to Renneboog and Vansteenkiste (2019), serial and frequent acquirers are 

generating negative or declining returns especially in short and long run, but the evidence 

from operating performance is quite limited. Klasa and Stegemoller (2007) and Qian and 

Zhu (2018) provided contradictory findings on operating performance changes measured by 

return on sales and return on assets. It seems that there are no studies regarding other 

commonly used operating performance measures. Also, many of the seminal research papers 

have focused on very near history regarding prior M&A activity, not on longer term 

experience. For example, Fuller et al. (2002) studied serial bidders that had conducted five 

or more deals over the previous three years and Klasa and Stegemoller (2007) analysed 

development of the returns within acquisition sequences. This study takes into account 

longer history of firms’ M&A activity, which could provide more insight into experience 

building.  

One common explanation for serial acquirer’s declining returns is Roll’s (1986) hubris 

hypothesis or overconfidence (Aktas et al. 2009; Renneboog & Vansteenkiste 2019). Aktas 

et al. (2009) present an alternative learning hypothesis, where initially hubris infected CEOs 

learn from unsuccessful deals. Short run studies such as Hayward (2002) and Aktas et al. 

(2013) show acquirers that can achieve learning gains. But does it make a difference in a 

long run? According to Ghosh (2001) and Powell and Stark (2005), there is no clear 

relationship between short-term returns and long-term operating performance. Therefore, 

too strong assumptions based on short-term returns should not be drawn. Without strong 

prior empirical evidence on prior M&A experience in operating performance context, the 

second hypothesis is formulated as follows: 

H2: Nordic firms' prior M&A experience does not have an impact on post-acquisition 

operating performance. 

Regarding serial acquirers, existing literature has put focus mainly on CEO-level skills and 

learning as a determinant of M&A performance. (Renneboog & Vansteenkiste 2019). 

Mainly due to poor data availability for CEO-level skills, this research focuses on board-

level skills instead. Since the board of directors has the top-level decision making authority 

in firm’s mergers and acquisitions, this research assumes that skills of the directors have 

effect on M&A performance. The empirical evidence is partly mixed concerning boards’ 

background. For example, Huang et al. (2014) reported that directors with investment 

banking background improve firms’ post-acquisition operating performance. On the other 
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hand, Güner et al. (2008) found opposite results, but noticed that financial professionals 

other than bankers in the board are increasing the returns. In addition to strong financial 

background, it is interesting to study directors’ industrial expertise. Just like CEO’s 

experience on target’s industry improves abnormal announcement returns (see Custódio and 

Metzger 2013), board’s strong industrial experience could lead to a better post-merger 

operating performance. Perhaps directors with strong industrial background are able to 

identify operating synergies better. Despite of the lack of comprehensive prior evidence 

regarding board’s financial or industrial experience, the third hypothesis is formulated: 

H3: The industrial and financial skills of directors have a positive impact on post-acquisition 

operating performance in the Nordic markets. 

There is some evidence based on short-term stock returns that prior M&A experience have 

an impact on current deal performance. Jaffe et al. (2013) researched the effects of skill 

differences affecting acquirers’ short-term returns from the persistence of performance point 

of view. According to their results firms with prior successful mergers are able to get higher 

short-term gains if the CEO have been the same in both deals. As their conclusion, the 

dependence is associated with CEO-level skills, not firm-level (Jaffe et al. 2013). Golubov 

et al. (2015) argued that skills reside instead on an organizational level. Since operating 

performance have not been studied in this context, the link between prior and current M&A 

deals is assumed to be insignificant.  

H4: Previous M&A performance does not impact firm's post-acquisition operating 

performance in the Nordic markets. 
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5  Methodology and data 

This section discusses the methodology and data used in this study. The first part explains 

the methodologies used in this research. The second part describes the data collection 

process and lastly the descriptive statistics are presented. 

5.1  Methodology 

This subsection introduces the accounting study methodology that is used in this thesis. First, 

the measures for operating performance are presented and rationalized. Since acquirer’s 

performance may also be affected by external factors such as economy or industry, adjusting 

for performance is required for taking these influential factors into account. The 

methodology for adjusting is explained next. The analysis in this thesis consists of two parts: 

change model and multivariate regression model. These models are presented last. 

5.1.1  Performance measures 

The aim of this thesis is to analyse how operating performance and long-term value creation 

improve after acquisition. There are five performance measures used for analysing the 

improvement, and their definitions are presented in table 1. EBITDA-to-assets and EBITDA-

to-sales are commonly used ratios in previous empirical studies. Martynova et al. (2007) and 

Powell and Stark (2005) preferred EBITDA adjusted by changes in working capital. 

However, they also decided to use simple EBITDA alone as cash flow for ensuring the 

comparability to previous studies. There is variation regarding the use of assets as deflator. 

Ghosh (2001) uses market values of assets, but in this study, the book value of assets is used 

following Martynova et al. (2007) research setup. Also, sales as a deflator is commonly used 

alternative to assets. According to Powell and Stark’s (2005) article, results are sensible to 

deflators used in regression-based models. Operating performance measures with book value 

of assets or sales provided more statistically significant control variables than performance 

measures with market value of assets (Powell and Stark 2005). Overall, selected 

performance measures should be comparable to previous research papers. 
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Table 1. Performance measures and the definitions 

Performance measure Definition 

EBITDA-to-assets Earnings before interest, taxes, depreciation and amortization 

divided by book value of assets 

EBITDA-to-sales Earnings before interest, taxes, depreciation and amortization 

divided by total revenue 

Sales-to-assets Total revenue divided by book value of assets 

Operating expenses-to-sales Total operating expenses divided by total revenue 

Price-to-book Marked based equity divided by book value of equity 

Following Ghosh’s (2001) article, in this research components of operating cash flows are 

studied. The third operating performance measure is sales-to-assets. Because Ghosh (2001) 

analysed acquirers and targets together, he was able to examine sales growth of the merged 

firms. In this study sales are scaled by book value of assets. The objective is to understand 

whether acquirer is able to generate more sales to assets invested. The last operating 

performance measure is operating expenses (OPEX)-to-sales. This ratio gives insight 

whether acquirers are able to improve their cost efficiency. Overall, these ratios are expected 

to give more information about components affecting the post-merger cash flows and about 

the motivations behind the M&As. In other words, the question is whether operating 

synergies of the mergers stemming from increased sales or cost reduction are possible.  

For measuring change in valuation, price-to-book performance measure is also included in 

the scope. According to Martynova and Renneboog (2008), price-to-book ratio is commonly 

used for M&A related market timing studies. The purpose of this study is not to analyse 

market timing theories or possible overvaluation, but whether acquirers are able to create 

long-term value for the shareholders. 

5.1.2  Adjustment methodology for performance 

Accounting study methodology requires comparison between pre- and post-merger 

performance. Change in acquirer’s performance may also be affected by economy or 

industry factors, which is, why acquirer’s performance must be adjusted (Healy et al. 1992). 

Healy et al. (1992) used industry-median values for calculating industry-adjusted 

performance measures. Alternative adjusting method in prior literature is using non-merging 

peer firms as a benchmark and apply industry, size and performance matching (Martynova 
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et al. 2007). Ghosh (2001) argues that industry, size and performance matching is better 

method, because it takes better into account the merging firms that are outperforming the 

industry-median firms. However, Powell and Stark (2005) and Martynova et al. (2007) 

compared both matching-methods and noticed that used benchmark may slightly affect the 

results but does not significantly change the outcome of the analysis.  

This study follows Ghosh’s (2001) adjustment methodology, where peer firms are matched 

by industry, size and performance among Nordic public companies. Following Martynova 

et al. (2007), it is ensured that peer firms have not been conducting M&A activity during 

analysed periods. The detailed matching procedure is described more detailed under Data 

collection section 5.2. 

5.1.3  Change model 

A change model is widely used in prior empirical research for determining whether there is 

improvement between pre- and -post-merger performance. The idea of change model is 

summarized in figure 1. First, acquirer’s pre- and post-merger performance is adjusted by 

the peer’s performance for each year. The analysed period varies in prior literature, but in 

this research change of performance is studied from one year before (-1) to three years after 

(+1, +2, +3) the deals following Ghosh (2001) and Powell and Stark (2005) research setup. 

Post-merger adjusted performance is determined as the median of years +1, +2 and +3. 

 

Figure 1. Change model methodology applied in this research (modified from Martynova 

et al. 2007) 
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The difference between post- and pre-merger performance is calculated for each 

performance measure with equation 1 as Ghosh (2001) defines it. In this study only the 

acquirer’s performance is considered, unlike in the previous empirical research, where 

acquirers’ and targets’ performance are analysed together. The main reason for this research 

setup is data availability. Because most of the targets are private companies, there is no 

accounting information available in Refinitiv’s database, from which the data of this research 

is collected. Performance measures are scaled, for example, with assets or sales, which is 

considered to enable a reliable comparison for change in performance. 

 ∆𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑖

= (𝐴𝑐𝑞𝑢𝑖𝑟𝑒𝑟𝑖 − 𝑃𝑒𝑒𝑟𝑖)𝑝𝑜𝑠𝑡 − (𝐴𝑐𝑞𝑢𝑖𝑟𝑒𝑟𝑖 − 𝑃𝑒𝑒𝑟𝑖)𝑝𝑟𝑒 
(1) 

Finally, it is tested whether the change is statistically significant for full sample and each 

subsample. Median comparison is commonly used in prior literature, because it is not 

affected by extreme observations (Ghosh 2001). Median comparison is conducted with 

Wilcoxon signed ranks test. The change in performance is statistically significant, if p-values 

for Wilcoxon signed ranks test are within the 1 %, 5 % or 10 % significance levels. The 

change model is used for testing the first hypothesis stating that post-acquisition operating 

performance is not statistically different from pre-acquisition performance in the Nordic 

markets. The H1 is rejected, if the change between pre- and post-acquisition performance is 

statistically significant. This study divides the full sample into subsamples for analysing 

firm’s prior M&A experience and corporate governance factors. These subsamples are tested 

with the change model to see whether results are in line between samples. 

5.1.4  Multivariate regression model 

In this research multivariate regression models are applied for getting insight into deal and 

firm level characteristics affecting the post-acquisition performance. There are many 

variations for linear regression models used in prior empirical studies. Healy et al. (1992) 

used simple intercept model, where post-merger performance was used as dependent 

variable and pre-merger performance as independent variable. The change in post-merger 

performance was captured in the intercept term.  Powell and Stark (2005) and Martynova et 

al. (2007) extended that model with some control variables. However, Ghosh (2001) 

criticized the use of intercept model, because the results may be biased. He used multivariate 
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regression models without intercept term, where dependent variable was the change in 

performance. This study applies multivariate regression models in which dependent 

variables are the change values previously calculated in the change models. 

Specific regression models are formulated for each sample that are presented later in data 

collection section 5.2. The summary for selected variables used in the multivariate regression 

models is presented in table 2. The table gives definition, source and the expected effect on 

post-acquisition performance measures. To avoid repetition, the justifications, sources and 

the expected signs are not discussed here for most of the control variables. The backgrounds 

for those variables are explained in the sections 2 and 3. In many cases theoretical framework 

cannot give unambiguous determination for an expected relationship between long-term 

operating performance and variables. The expected signs are describing effects on cash flow 

measures (for example for OPEX-to-sales sign should be opposite). Overall, expected signs 

are determined to be negative or positive only if there is strong enough empirical evidence 

supporting the view, especially from the perspective of operating performance. Otherwise, 

it’s considered as zero. The explanatory variables are selected based on prior empirical 

evidence. Control variables are utilized for capturing other relevant factors and ensuring the 

robustness of explanatory variables. 

The acquirer’s age is the only variable that is not discussed earlier in this study. Mueller 

(1972) developed life cycle theory stating that when firm grows and matures, the managers 

tend to pursue growth instead of shareholder value maximization. Jensen’s (1986) free cash 

flow theory assumes that firms in mature declining industries make more low-return 

diversifying acquisitions, because they do not have growth opportunities in their own 

industry anymore. However, Arikan and Stulz (2016) conclude consistent to neoclassical 

view that mature and young firms are equally active in making diversifying acquisitions. But 

they also found that after initial public offering (IPO) young and mature firms are more 

actively making acquisitions than middle-aged firms. All in all, acquirer age may have 

relationship with M&A performance or other variables. Jaffe et al. (2013) referenced to 

Gondhalekar (2002) (this study has no access to the original article), who reported positive 

relationship between announcement returns and acquirer’s age. Since there are no prior 

empirical evidence for operating performance, the expected sign is zero. 
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Table 2. Variables used in the multivariate regression models 

The table provides definitions for the explanatory (Panel A) and control (Panel B) variables. The rationalization 

for each variable is referenced in the “Source or theory” column. The sources or theories behind the expected 

sign express expected change on cash flow to assets measure based on the prior literature. The hypotheses are 

tested with given explanatory variables.  

Variable Definition Source or theory Expected sign Hypothesis 

Panel A: Explanatory variables 

Prior acquisitions 

dummy 

1 if firm is made acquisitions 

during prior 10 years period, 

0 otherwise 

See section 3.4.3 Zero H2 

Ln(Acquisition 

rate) 

Natural logarithm of number 

of acquisitions during prior 

10 years period 

See section 3.4.3 Zero H2 

Time since last 

deal 

Time in years since last 

acquisition 

See section 3.4.3 

Hayward (2002) 

Jaffe et al. (2013) 

Zero H2 

Board specific 

skills 

Percentage of board 

members that possess either 

a strong background from 

the acquirer firm’s industry 

or financial background in 

the deal announcement year 

See section 3.4.5 

Hubris 

Positive H3 

Prior deal 

performance 

Firm’s post-acquisition 

performance in prior deal 

See section 3.4.3 

Jaffe et al. (2013) 

Zero H4 

Panel B: Control variables 

Cash dummy 1 if method of payment is 

cash, 0 otherwise 

See section 3.3.1 Zero  

Stock dummy 1 if the method of payment 

is stock, 0 otherwise 

See section 3.3.1 Zero  

Related industry 

dummy 

1 if 2-digit SIC-code was 

same for acquirer and target, 

0 otherwise. 

See section 3.3.2 Zero  

Cross-border 

dummy 

1 if cross-border deal, 0 

otherwise 

See section 3.3.3 Negative  

Ln(Acquirer size) Natural logarithm of 

acquirer’s market 

capitalization one year prior 

to the deal 

See section 3.4.1 Zero  

Relative size Deal value divided by 

acquirer’s market 

capitalization one year prior 

to the deal 

See section 3.4.1 Positive  

Leverage Long-term debt plus short-

term debt divided by book 

value of total assets one year 

prior to the deal 

See section 3.4.2 

Agency and free 

cash flow theory 

Zero  
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Table 2. (continued)    

Variable Definition Source or theory Expected sign Hypothesis 

Panel B: Control variables    

Cash reserves Cash and cash equivalents 

divided by book value of 

total assets one year prior to 

the deal 

See section 3.4.2 

Agency and free 

cash flow theory 

Negative  

Ln(Acquirer age) Natural logarithm of 

acquirer’s age in years 

Agency and life 

cycle theory 

Zero  

Board size Number of the board 

members in the deal 

announcement year 

See section 3.4.5 

Agency theory 

Negative  

CEO board 

member dummy 

1 if CEO was member of the 

board in the deal 

announcement year, 0 

otherwise 

See section 3.4.5 

Agency theory 

Zero  

CEO 

compensation 

dummy 

1 if CEO’s compensation 

was linked to total 

shareholder returns in the 

deal announcement year, 0 

otherwise 

See section 3.4.4 

Agency theory 

 

Zero  

Same CEO 

dummy 

1 if firm’s CEO was same in 

current and previous deals, 0 

otherwise 

See section 3.4.3 

Jaffe et al. (2013) 

Zero  

The model 1 (equation 2) with the full sample is used for getting insight from the most 

common deal- and firm-level characteristics studied in the prior literature. This model is not 

specifically used for hypothesis testing, but the results will be compared to the prior 

empirical evidence. 

 ∆𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑖

= 𝛼 + 𝛽1𝐶𝑎𝑠ℎ 𝑑𝑢𝑚𝑚𝑦𝑖 +  𝛽2𝑆𝑡𝑜𝑐𝑘 𝑑𝑢𝑚𝑚𝑦𝑖

+ 𝛽3𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑦𝑖 + 𝛽4𝐶𝑟𝑜𝑠𝑠 𝑏𝑜𝑟𝑑𝑒𝑟 𝑑𝑢𝑚𝑚𝑦𝑖

+ 𝛽5 ln( 𝐴𝑐𝑞𝑢𝑖𝑟𝑒𝑟 𝑆𝑖𝑧𝑒)𝑖 +  𝛽6𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑠𝑖𝑧𝑒𝑖 + 𝛽7Leverage𝑖

+ 𝛽8𝐶𝑎𝑠ℎ 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠𝑖 + 𝛽9ln (𝐴𝑔𝑒)𝑖  + 𝑢𝑖 

(2) 

The M&A activity sample will be analysed with model 2 (equation 3), where prior deals 

dummy is used for testing the second hypothesis. Based on prior studies presented in section 

3.4.3 multiple acquirers are generating lower returns than single acquirers and subsequent 

deals of serial acquirers are less profitable than the first acquisitions (Doukas & Petmezas 

2007; Fuller et al. 2002; Ismail 2008; Renneboog & Vansteenkiste 2019). On the other hand, 

these studies are mainly concentrating on short-term returns. For example, Klasa and 

Stegemoller (2007) reported negative relationship between M&A sequences and operating 

performance, but the used time interval for defining serial acquirer is longer in this research 
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than in theirs. The closest to definition of prior acquisitions dummy can be perhaps found 

from Qian’s and Zhu’s (2018) research that reported positive relationship with ROA. Since 

there is not strong previous evidence, the expected sign is set to zero. 

 ∆𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑖

= 𝛼+𝛽1𝑃𝑟𝑖𝑜𝑟 𝑎𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛𝑠 𝑑𝑢𝑚𝑚𝑦 + 𝛽2𝐶𝑎𝑠ℎ 𝑑𝑢𝑚𝑚𝑦𝑖

+ 𝛽3𝑆𝑡𝑜𝑐𝑘 𝑑𝑢𝑚𝑚𝑦𝑖 + 𝛽4𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑦𝑖

+ 𝛽5𝐶𝑟𝑜𝑠𝑠 𝑏𝑜𝑟𝑑𝑒𝑟 𝑑𝑢𝑚𝑚𝑦𝑖 + +𝛽6 ln( 𝐴𝑐𝑞𝑢𝑖𝑟𝑒𝑟 𝑆𝑖𝑧𝑒)𝑖

+ 𝛽7𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑠𝑖𝑧𝑒𝑖 + 𝛽8𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖 + 𝛽9𝐶𝑎𝑠ℎ 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠𝑖  + 𝑢𝑖 

(3) 

The second hypothesis is tested again with prior M&A experience sample by using model 3 

(equation 4), where two new explanatory variables are applied. Hayward (2002) who used 

acquisition rate as proxy for prior M&A experience, reported insignificant effect on short-

term returns. On the other hand, as explained in section 3.4.3, most of the studies have 

reported declining gains from deal to deal (Renneboog & Vansteenkiste 2019). Meaning that 

higher number of prior acquisitions should be leading to weaker M&A performance. 

Hayward (2002) and Jaffe et al. (2013) both reported statistically significant positive 

relationship between announcement returns and time since last acquisitions. In addition, 

Hayward (2002) used squared value for this variable for capturing the inverted U-shaped 

learning gains. Acquisition rate and time since last deal have expected sign of zero, since 

there is no strong evidence regarding operating performance and usually the time interval 

for historical deals is much shorter. On the other hand, operating performance studies are 

said to suffer from a confounding effect, because of overlapping event periods. Perhaps time 

since last deal captures some of the confounding effect. 

 ∆𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑖

= 𝛼+𝛽1 ln( 𝐴𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒)𝑖 + 𝛽2𝑇𝑖𝑚𝑒 𝑠𝑖𝑛𝑐𝑒 𝑙𝑎𝑠𝑡 𝑑𝑒𝑎𝑙𝑠𝑖

+  𝛽3𝐶𝑎𝑠ℎ 𝑑𝑢𝑚𝑚𝑦𝑖 +  𝛽4𝑆𝑡𝑜𝑐𝑘 𝑑𝑢𝑚𝑚𝑦𝑖

+ 𝛽5𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑦𝑖 + 𝛽6𝐶𝑟𝑜𝑠𝑠 𝑏𝑜𝑟𝑑𝑒𝑟 𝑑𝑢𝑚𝑚𝑦𝑖

+ 𝛽7 ln( 𝐴𝑐𝑞𝑢𝑖𝑟𝑒𝑟 𝑆𝑖𝑧𝑒)𝑖 +  𝛽8𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑠𝑖𝑧𝑒𝑖 + 𝛽9𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖

+ 𝛽10𝐶𝑎𝑠ℎ 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠𝑖  + 𝑢𝑖 

(4) 

Model 4 (equation 5) is used for testing the third hypothesis with corporate governance 

sample. The explanatory variable board specific skills mean percentage of the directors that 

have strong industrial of financial background. As described in chapters 2 and 3 there are 

many corporate governance aspects commonly studied in M&A literature. For that reason, 

board size, CEO board member dummy and CEO compensation dummy are used as control 

variables to capture those factors and ensuring more robust results. These corporate 
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governance variables were available in Refinitiv’s database. As discussed earlier the Nordic 

corporate governance system is not comparable for example with the US and the UK systems 

with single-tier board structures (see Goergen 2012, 90-91; Lekvall 2018), which makes 

comparison more complex. For example, CEO board member dummy that is proxy for board 

independence, is expected to have zero effect, because Nordic system by nature ensures the 

independence of the board. 

 ∆𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑖

= 𝛼+ 𝛽1𝐵𝑜𝑎𝑟𝑑 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑠𝑘𝑖𝑙𝑙𝑠𝑖 +  𝛽2𝐵𝑜𝑎𝑟𝑑 𝑠𝑖𝑧𝑒𝑖

+ 𝛽3𝐶𝐸𝑂 𝑏𝑜𝑎𝑟𝑑 𝑚𝑒𝑚𝑏𝑒𝑟 𝑑𝑢𝑚𝑚𝑦𝑖

+ 𝛽4𝐶𝐸𝑂 𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛 𝑑𝑢𝑚𝑚𝑦𝑖 + 𝑢𝑖 

(5) 

The hypothesis H4 for persistence of performance is being tested with model 5 (equation 6) 

and prior deal performance sample. Prior deal performance is used as explanatory variable 

adapted from Jaffe et al. (2013) who studied effect of prior bidder CAR. They reported 

statistically significant evidence on firm-level persistence of performance, but concluded 

persistence is actually coming from CEO-level. Same CEO dummy has been included into 

model as control variable for getting insight regarding effects of CEO continuity. Overall, 

Refinitiv cannot provide comprehensive time series data for CEOs, so information about 

same CEO dummy is manually searched from the database only for this small sample. Due 

to the lack of previous empirical evidence on post-acquisition operating performance, 

expected signs for these variables are zero. 

 ∆𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑖

= 𝛼 + 𝛽1𝑃𝑟𝑖𝑜𝑟 𝑑𝑒𝑎𝑙 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑖  + 𝛽2𝑆𝑎𝑚𝑒 𝐶𝐸𝑂 𝑖 + 𝑢𝑖 
(6) 

The general assumptions of ordinary least squares (OLS) regression have been applied and 

tested. It is worth to mention that majority of different models and samples suffers from 

heteroscedasticity. For this reason, White's (1980) heteroskedasticity-consistent standard 

errors are applied. If coefficient estimates for constant or variables have p-value less than 

given significance level of 1%, 5 % or 10 %, variables are considered as statistically 

significant. Models 2 and 3 are utilized for testing the second hypothesis saying that Nordic 

firms' prior M&A experience does not have an impact on post-acquisition operating 

performance. If one of prior acquisition dummy, acquisition rate or time since last 

acquisition is statistically significant H2 will be rejected. According H3, the industrial and 

financial skills of directors have a positive impact on post-acquisition operating 

performance. H3 will be supported, if the sign of the board specific skills is positive and 
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statistically significant. Finally, hypothesis that previous M&A performance does not impact 

firm's post-acquisition operating performance, is tested with model 5. H4 will be rejected if 

prior deal performance is statistically significant. Explanatory power for the models is 

measured with R-squared measure. If p-value for F-statistics is within 1 %, 5 % or 10%, 

model has explanatory power for explaining change in post-acquisition performance. 

5.2  Data collection 

This master’s thesis studies mergers and acquisitions, where acquirer is listed firm from 

Denmark, Finland, Iceland, Norway or Sweden. The M&A deals and accounting data is 

downloaded from Refinitiv Workspace (Refinitiv 2023) that is currently known as LSEG 

Workspace. Deals were completed between January 1st 2004 and December 31th 2018. For 

analysing firms’ prior M&A activity, 10 years of history for prior deals is included as well. 

In other words, data consists of deals that are completed between 1994 and 2018. Acquirers 

are public firms, but targets can be public, private or subsidiary. After the deal acquirer must 

have full ownership over target firm, and at least 50 % of shares must be acquired in 

transaction. Following Ghosh (2001) management and leveraged buyouts are excluded. 

Moreover, financial acquirers are excluded in preliminary screening. At this point there are 

4,426 deals completed between years 2004 and 2018. After preliminary filtering transactions 

following criteria are applied: 

• The deal value is available, and it is at least 1 million euros 

• The acquirer should not be financial institution or real estate company 

• The method of payment is classified as “cash”, “stock” or “mixed” (cash and stock) 

• Acquirer’s founded date, IPO-date and the accounting data must be available 

• Peer firm for industry, size and performance matching must be available 

• The acquirer has not completed other acquisitions in the same year 

The acquirer should not be financial institution or real estate company, because the business 

models, regulation or the motivations for M&As may differ significantly from other firms. 

For reducing probability of confounding events, acquirer has not completed other 

acquisitions in the same year. However, it is still possible that other acquisitions around the 
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year of completion influence firm’s performance. For example, Healy et al. (1992) reduced 

the probability of confounding events by studying only the largest acquisitions. In this study 

relative size between target and acquirer is controlled.  

At this point the full sample size is 246 transactions. The data consisted of deals with extreme 

values, when analysing EBITDA-to-sales and OPEX-to-sales performance ratios. These 

extreme outliers are acquirers or peers with very low or zero sales and huge changes in 

operating expenses. Nine extreme outliers are excluded from the data sample, because those 

are very far away from typical firms (over three times of standard deviations in samples 1, 2 

and 3). The purpose is not to remove all outlier firms with low sales and high operating 

expenses or volatile cash flows, but only those with extreme values, for example, a change 

of thousands of percentages in adjusted performance. The objective of this study is to analyse 

the development of cash flows and the components affecting them. Five deals, where 

acquirer do not generate any sales, are also excluded from the sample, because the nature of 

the firms and the motivation for M&As may differ from other companies.  

By dropping previously mentioned observations means that this study cannot be used for 

explaining M&A performance for “cash burning” firms that are making high investments 

without relevant incomes. Finally, three observations with extremely high relative size or 

leverage values are removed from the data, because those are values cannot be reasonably 

explained, and they have significant impact on regression models. The final full sample 

consists of 229 transactions. 

The full sample of 229 transactions is used for analysing the overall change in firms’ long-

term operating performance and value creation. The results from analysing full sample 

should give answer to the first research questions and be comparable to previous accounting 

studies. When conducting further analyses for firm’s prior M&A experience and corporate 

governance factors, smaller subsamples have been utilized. All the samples that are used in 

this research are presented in table 3. 

The objective is to analyse public acquirers, whose historical M&A data is available. M&A 

activity sample consists of deals, where acquirer has been listed in one of the Nordic stock 

exchanges for at least 10 years prior to the deal. IPO-date was used to confirm the required 

period. 10 years is rationalized to be suitable maximum length for the history, because 

transactions later than that are not considered as relevant anymore. The sample sizes 
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decreased from 229 to 141 observations. M&A activity sample includes also acquirers 

without prior M&A activity. Next, prior M&A experience sample is used for analysing only 

the transactions, where acquirer has completed at least one prior deal within the last 10 years. 

Here the goal is to understand whether the higher number of prior acquisitions or time since 

last acquisition has an impact on post-merger performance. The sample size drops to 122.  

Table 3. The samples used in this research  

Sample name Sample size Description 

1. Full sample 229 All deals included. 

2. M&A activity sample 141 Acquirer has been listed in one of the Nordic stock 

exchanges for at least 10 years prior to the deal. 

3. Prior M&A experience sample 122 In addition to the requirements of sample 2, acquirer 

has completed at least one prior deal within the last 10 

years. 

4. Corporate governance sample 55 In addition to the requirements of sample 2, corporate 

governance variables are available. 

5. Prior deal performance sample 25 Data for prior deal is available and the time between 

current and prior deal is at least four years. 

Since the one goal for this study is to get insight into the corporate governance aspects and 

the motivations behind the M&As, also corporate governance variables have been examined. 

Due to limited data, size of the corporate governance sample is reduced to 55 transactions. 

This is a subsample from prior M&A activity sample. 

The last subsample is called as prior deal performance sample. Here the data for acquirer’s 

prior deal performance is available. The time between current and prior deal must be at least 

four years to avoid overlapping event periods. The aim is to understand whether success in 

prior deal affects the current deal. In other words, is there firm-level persistence between 

transactions. The sample size here is reduced to 25 transactions. 

The final sample may not necessarily give correct picture about the real population of the 

acquirers, because of the filtering used in this study. It may be that some types of firms are 

excluded from this study, because, for example, deal value is not available in Refinitiv. Also, 

the sample sizes differ between performance measures, because of accounting data 

availability. The sizes of some subsamples size are small, but, for example, in Sharma’s & 

Ho’s (2002) research, the total number of observations was only 36 takeovers. Therefore, 

sample sizes in this study should be adequate to be used in empirical analyses. 
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5.2.1  Peer matching 

Peer firms are matched by industry, size and performance among Nordic public companies. 

At the moment of data collection, only currently listed firms are included in the data set. The 

total sample size for peer firms is 1,786, but some of these firms may have been recently 

listed without longer public history. As Powell and Stark (2005) state it, exclusion of “dead” 

or delisted firms may cause some bias. The matching follows Ghosh (2001) and Powell and 

Stark (2005), who in turn adopted it from Loughran and Ritter’s (1997) matching procedure 

and from Barber and Lyon’s research design (1996). 

Since Refinitiv does not provide Standard industry classification (SIC) -codes for peer group 

firms, this study uses Refinitiv’s own TRBC business classification. The TRBC-

classification is market-based classification system that classify firms primary based on the 

market that they serve, not based on products and services or manufacturing process 

(Refinitiv 2020, 3).  Acquirer’s and peer’s industry is matched based on 8-digit industry 

codes. Following Ghosh (2001) and Powell and Stark (2005) peer company’s total assets 

must be between 25 % and 200 % of acquirer size measured one year prior to the deal. Within 

given filters peer is the firm with closest operating performance to acquirer. The performance 

is measured as “EBITDA / assets” one year prior to the takeover.  

If no firm fulfils the given filters, peer firms are matched by 6-digit industry group and 

keeping size and performance requirements as the same. If still no firm meets the given 

restrictions, peers are matched by 4-digit business sector code and the size requirement 

extended to total assets between 0 % and 300 % of acquirer following Powell and Stark 

(2005). About 72 % of benchmark firms are matched by primary method. Percentages for 

secondary and the last methods are about 16% and 13 %, respectively. Following Martynova 

et al. (2007) it was ensured that peer firms were not conducting M&A activity during period 

analysed. 

5.3  Descriptive statistics 

The final full sample includes 229 transactions completed in the Nordic markets. The 

number of takeovers for full sample per country during the sample period 2004–2018 is 

visualized in the figure 2. Years 2016–2018 have been the most active years in Nordic 
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takeover market. Swedish acquirers (59,8 %) are basically dominating the whole data set 

followed by Norwegian (15,7 %), Finnish (11,8 %), Danish (11,8 %) and couple of Icelandic 

(0,9 %) firms. Different business sectors are widely represented in the sample. Based on 

Refinitiv’s 4-digit TRBC business classification, the five largest sectors are Software & IT 

services (14,0 %), Industrial Goods (13,1 %) and Healthcare Services & Equipment (10,0 

%), Technology Equipment (8,7 %) and Industrial & Commercial Services (7,0 %). 

 

Figure 2. Number of takeovers per country in the final sample between years 2004–2018 

This research analyses both deal-level and firm-level characteristics that are affecting the 

post-merger performance and value creation. The descriptive statistics for deal-level 

characteristics can be found from table 4. Public targets are quite rare, but the portions of 

private and subsidiary targets are close to equal. The method of payment in transactions is 

classified as cash, stock or mixed (both cash and stock). Cash has been clearly the most 

common method of payment with 63 percentages in full sample, but it has higher percentages 

in smaller subsamples. In case of industry related acquisition, both parties of the deal are 

operating in the same industry. Following Ghosh (2001), industry relatedness is determined 

with two-digit SIC codes. According to statistics, related acquisitions are slightly more 

common than non-related diversifying or conglomerate acquisitions. Finally, transactions 

are classified as cross-border and domestic acquisitions. International acquisitions are more 

common, and the percentages are increasing in subsamples.  

Overall, deal-level characteristics are quite similar between different subsamples. The main 

difference between the full and subsamples is that firms are older and larger in the 
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subsamples. It’s mainly because of these firms have been listed at least 10 years before the 

deals are completed. For example, the descriptive statistics for corporate governance sample 

deviates from other samples. Corporate governance data is mostly available for larger and 

more mature firms. These acquirers are using more cash payments and making more cross-

border takeovers. 

Table 4. Deal-level characteristics for each sample 

  Number of takeovers and percent (%) 

    Full sample M&A 

activity 

sample  

Prior M&A 

experience 

sample 

Corporate 

governance 

sample 

Prior deal 

performance 

sample 

Panel A: Target          

Public   20 (9%) 13 (9%) 12 (10%) 10 (18%) 2 (8%) 

Private   118 (52%) 67 (48%) 59 (48%) 22 (40%) 12 (48%) 

Subsidiary   91 (40%) 61 (43%) 51 (42%) 23 (42%) 11 (44%) 

Total   229 (100%) 141 (100%) 122 (100%) 55 (100%) 25 (100%) 

          

Panel B: Method of 

payment          

Cash   144 (63%) 101 (72%) 87 (71%) 50 (91%) 18 (72%) 

Stock   27 (12%) 9 (6%) 7 (6%) 1 (2%) 4 (16%) 

Mixed (cash and stock)   58 (25%) 31 (22%) 28 (23%) 4 (7%) 3 (12%) 

Total   229 (100%) 141 (100%) 122 (100%) 55 (100%) 25 (100%) 

          

Panel C: Industry related 

acquisitions          

Related   132 (58%) 80 (57%) 71 (58%) 29 (53%) 13 (52%) 

Nonrelated   97 (42%) 61 (43%) 51 (42%) 26 (47%) 12 (48%) 

Total   229 (100%) 141 (100%) 122 (100%) 55 (100%) 25 (100%) 

          

Panel C: International 

acquisitions        

Cross-border   138 (60%) 95 (67%) 82 (67%) 48 (87%) 15 (60%) 

Domestic   91 (40%) 47 (33%) 40 (33%) 7 (13%) 10 (40%) 

Total   229 (100%) 141 (100%) 122 (100%) 55 (100%) 25 (100%) 

The descriptive statistics for firm-level characteristics can be seen in table 5, where panel A 

gives overview into full sample. The detailed definitions for firm-level characteristics are 

presented earlier in table 2. Overall, definitions are adopted from prior literature. For 

example, acquirer size and relative size are close to Jaffe et al.’s (2013) definitions, and 

leverage and cash reserves are following Martynova et al.’s (2007) equations. Time since 

initial public offering (IPO) is also included here to illustrate the high number of acquirers 

that are listed less than 10 years ago. In summary, compared to full sample, subsamples 

consist of older, larger and more leveraged firms. 
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Table 5. Firm-level characteristics for each sample 

Panel A: Full sample   Mean St.dev. 25 % Median 75 % N 

Acquirer size (€ millions)   2207 6542 52 264 1262 229 

Relative size (%)   35,7 88,3 3,0 10,2 30,2 229 

Leverage (%)   16,8 15,5 2,0 14,6 26,7 229 

Cash reserves (%)   13,4 14,3 4,1 9,8 15,8 229 

Acquirer age   43 33 19 32 65 229 

Time since IPO   19 24 6 12 19 229 

Panel B: M&A activity sample Mean St.dev. 25 % Median 75 % N 

Acquirer size (€ millions)   2981 7910 100 382 2084 141 

Relative size (%)   31,8 73,1 2,7 9,0 26,9 141 

Leverage (%)   17,9 16,3 2,4 14,8 28,0 141 

Cash reserves (%)   11,8 10,7 4,2 9,0 14,9 141 

Acquirer age   55 33 27 45 87 141 

Prior M&A activity       141 

     At least one prior deal       122 (87%) 

     No prior deals       19 (13 %) 

               

Panel C: Prior M&A experience 

sample Mean St.dev. 25 % Median 75 % N 

Acquisition rate   6 7 2 4 8 122 

Time since last acquisition   3 3 1 2 4 122 

Acquirer size (€ millions)   3269 8398 131 574 2169 122 

Relative size (%)   29,0 63,1 2,6 8,2 25,1 122 

Leverage (%)   18,9 16,2 3,8 17,3 28,4 122 

Cash reserves (%)   10,7 8,5 4,2 8,7 14,6 122 

Acquirer age   57 33 29 47 90 122 
       

Panel D: Corporate governance 

sample Mean St.dev. 25 % Median 75 % N 

Acquirer size (€ millions)  7243 11477 1807 3139 7221 55 

Relative size (%)  15,0 29,8 0,9 3,2 13,4 55 

Leverage (%)  20,3 15,3 9,4 21,2 27,9 55 

Cash reserves (%)  9,5 7,7 3,7 8,0 12,2 55 

Acquirer age  67 33 37 71 103 55 

Board specific skills (%)  37,8 21,2 25,0 33,3 50,0 55 

Board size  9 2 7 9 11 55 

CEO board member       55 

     Member       15 (27 %) 

     Not member       45 (82 %) 

CEO compensation linked 

to total shareholder return       55 

     Yes       10 (18 %) 

     No       45 (82 %) 

Prior M&A activity       55 

     Prior M&A activity       52 (95 %) 

     No prior M&A activity       3 (5 %) 

Panel E: Prior deal performance 

sample Mean St.dev. 25 % Median 75 % N 

Acquirer size (€ millions)   2081 4572 52 222 1732 25 

Relative size (%)   45,9 91,8 2,7 7,6 44,7 25 

Leverage (%)   11,9 11,8 1,2 11,2 24,0 25 

Cash reserves (%)   11,1 9,9 4,6 10,1 14,1 25 

Acquirer age   49 31 29 34 75 25 

Same CEO as in prior deal       25 

     Same CEO       8 (32 %) 

     Different CEO       15 (68 %) 
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Panel B presents prior M&A activity sample, where all acquirers that were listed with less 

than 10 years are excluded. This subsample consists of both acquirers with and without prior 

M&A experience: 87 % of firms have completed at least one deal within the last 10 years, 

and 13 % of firms did not have prior M&A activity. 

When concentrating firms with prior M&A experience in panel C, it can be noticed that 

median acquirer has completed four deals within the last 10 years. Median time since last 

acquisition is two years. Overall, based on panels B and C majority of firms have prior M&A 

experience, and firms with prior M&A experience seem to be active acquirers.   

Panel D shows four corporate governance factors from the deal announcement year. This 

way it gives insight from the year, when the decision for acquisition was made. 

Announcement year was mostly the same as deal completion year. Median board consists of 

nine members. In most cases CEO is not member of the board (82 %). Board specific skills 

mean percentage of industry specific background or strong financial background among the 

board members. As a median 33 % of board members possess either strong background from 

the acquirer firm’s industry or financial background. The last corporate governance factor 

indicates whether CEO compensation is connected to total shareholder return. Among these 

firms only 18 % of CEO compensation is connected to the total shareholder return. 

Lastly panel E gives descriptive statistics for prior deal performance sample. The sample 

consists of acquirers for whom data for current and prior deal performance is available. 68 

% of the cases have the same CEO in both acquisitions.  
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6  Results 

The empirical findings of the thesis are reported and discussed in this section. The individual 

performance measures are analysed under their own subsections, where analyses consist of 

two parts: change model and multivariate regression model. Lastly, additional tests are 

conducted to test the robustness of the findings and to get further insight about the post-

acquisition performance. 

6.1  EBITDA to assets 

The first performance measure analysed is EBITDA-to-assets (also known as cash flow-to-

assets) that is the most common measure applied in the prior literature. EBITDA-to-assets 

measure itself has a lot of variations in prior literature. Adjusting methods for performance 

may vary as well. These differences should be considered, when comparing evidence.  

At first results for change model methodology are discussed. At first results for change 

model methodology are discussed. In one of the earliest research, Healy et al. (1992) reported 

statistically significant positive change of 2,2 percentage points in cash flows-to-assets ratio 

by using the change model. In contrast to this study, they used industry-adjusting and market 

values of assets. Studies using industry, size and performance adjusting methodology (see 

e.g. Ghosh 2001; Powell & Stark 2005; Martynova et al. 2007) did not report statistically 

significant difference between pre- and post-acquisition performance. In addition to market 

value of assets, Powell and Stark (2005) and Martynova et al. (2007) utilized also book 

values and adjusted cash flows, but the results did not change. Powell and Stark (2005) tested 

also market reaction to the acquisition adjusted market value of assets and reported 

significant positive change. 

The empirical results of this study for the change model are reported in table 6. In panel A 

median performance for acquirer firms is presented for one year prior to (-1) acquisitions 

and the three years after (1, 2, 3) it. Peer firms are match based on industry, size and 

performance. The median performance for the peers is also shown for each year. Next, 

adjusted performance is calculated as the difference between acquirer and its peer. Testing 
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for statistical significance of difference in medians is performed with Wilcoxon signed ranks 

test.  

Panel A shows that acquirers have 1.10 percentage points higher median performance than 

the peers in -1 year, which is statistically significant at 1 % level. Acquirers have higher 

performance also in post-deal years, but results are not significant. The median adjusted 

performance for years 1, 2 and 3 is 0.77 %. Finally, the change in adjusted post- and pre-

deal performance (∆EBITDA/Assets𝑖) is calculated. The result is -0.92 %, which means that 

in full sample of 229 observations post-merger EBITDA-to-assets deteriorates. The result is 

statistically significant at 5 % level. This evidence does not support the H1 hypothesis saying 

that post-acquisition operating performance is not statistically different from pre-acquisition 

performance in the Nordic markets. The result deviates from previous described empirical 

evidence, since prior comparable studies reported no change on EBITDA-to-assets. 

Table 6. Change model results for EBITDA-to-assets 

EBITDA-to-assets that is defined as earnings before interest, taxes, depreciation and amortization is divided 

by book value of assets. Peer firms are matched based on year -1 industry, size and performance among Nordic 

public companies as described in methodology section. In Panel A difference in medians are calculated for 

each year from -1 to +3 for the full sample. ∆EBITDA/Assets𝑖 is the change between adjusted post- and pre-

deal performance. In Panel B summary statistics for each sample are presented. Median comparison is 

conducted with Wilcoxon signed ranks test. Statistical significance is measured with p-values and ***, **, and 

* indicate the statistical significance at the 1%, 5%, and 10% levels, respectively. 

Panel A: EBITDA to assets for full sample of 229 deals   

Years around acquisition Acquirer firms  

median 

Peer firms 

median  

Difference 

(Acquireri − Peeri)  

median 

-1 12.64 % 10.51 % 1.10 %*** 

1 11.72 % 10.39 % 0.57 % 

2 11.69 % 10.66 % 1.00 % 

3 11.73 % 10.48 % 0.85 % 

(Acquireri − Peeri)pre: year -1 1.10 %*** 

(Acquireri − Peeri)post: median of years 1, 2, 3 0.77 % 

∆EBITDA/Assets𝑖 = (Acquireri − Peeri)post − (Acquireri − Peeri)pre  -0.92 %** 

    

Panel B: Summary statistics of ∆EBITDA/Assets𝑖 for all samples   

 Full sample M&A 

activity 

sample  

Prior M&A 

experience 

sample 

Corporate 

governance 

sample 

Prior deal 

performance 

sample: 

current deals 

Prior deal 

performance 

sample: 

prior deals 

Median -0.92 %** -0.53 % -0.74 % -0.53 % 1.07 % -0.50 % 

p-value 0.038 0.344 0.198 0.436 0.925 0.946 

Mean -1.64 % -1.23 % -1.84 % 0.12 % 1.27 % 1.66 % 

St.dev. 16.71 % 17.69 % 17.93 % 19.29 % 14.62 % 13.45 % 

Min -112.35 % -112.35 % -112.35 % -72.64 % -31.87 % -16.42 % 

Max 73.62 % 73.62 % 73.62 % 73.62 % 50.08 % 50.08 % 

N 229 141 122 55 25 25 
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The change model testing is also performed for the subsamples. Summary for the results is 

provided in Panel B. Overall the summary statistics are in line between subsamples, but the 

change values are not statistically significant. The persistence in firm-level persistence will 

be analysed later in this research based on Prior deal performance sample by using data 

from prior deals. For getting better understanding about the sample of current and prior deals, 

those are both presented in Panel B. Contrary to other samples, Prior deal performance 

sample: current deals has positive change, but it is not statistically significant. Prior deal 

performance sample consists only 25 deals, which require greater changes in medians to get 

statistically significant results. 

In the next phase hypotheses H2, H3 and H4 are empirically tested with multivariate 

regression models. The object is to understand, how different factors affect the change in 

post-acquisition performance. There are five different models used (one for each sample). 

The dependent variable here is the change in EBITDA-to-assets (∆EBITDA/Assets𝑖) that 

was calculated earlier in the change model analysis. Definitions for explanatory and control 

variables can be found from section 5.1.4. Since the models suffered heteroskedasticity 

robust standard errors were used. The results for multivariate regression models are 

presented in table 7.  

Model 1 shows that there are two statistically significant factors affecting post-acquisition 

performance: cash as a method of payment at 10 % level and acquirer age at 5 % level. When 

cash is used to pay for acquisition, change in EBITDA-to-assets is 4.4 % higher than in 

mixed payments (cash and stock). Stock dummy is not statistically significant. Ghosh (2001), 

who also used the change values as dependent variable, reported improvement in cash flow, 

when the method of payment is cash. In addition, he also reported some positive evidence 

on stock payment outperforming mixed method of payment. With industry adjusted 

performance Linn and Switzer (2001) reported positive effect on cash as the method of 

payment. Powell and Stark (2005) on the other hand did not find consistent evidence on it 

and in other previously mentioned research papers the change was insignificant. Results for 

ln(Acquirer age) shows that older acquirers are performing better after acquisitions than 

younger firms. There is no comparable research available for acquirer’s age. This finding 

does not support agency theory, which according to Arikan and Stulz (2016), is predicting 

that older firms make takeovers for managers’ own interests.  
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Table 7. Multivariate regression results for the change in EBITDA-to-assets 

The table presents the multivariate regression results for change in EBITDA-to-assets performance (dependent 

variable ∆EBITDA/Assets𝑖). Separate regression analyses are contacted for each subsample that are described 

in table 3. Definitions for the explanatory and control variables are provided in table 2. For dealing with 

heteroskedasticity problem, White's (1980) heteroskedasticity-consistent standard errors are used. P-values are 

shown in parentheses, and the statistical significance of coefficients is indicated by ***, **, and * at 1%, 5%, 

and 10% levels, respectively. 

  

Model 1: 

Full sample 

Model 2: 

M&A 

activity 

Model 3: 

Prior M&A 

experience  

Model 4: 

Corporate 

governance 

Model 5:   

Firm-level 

persistence 

Intercept 
-0.043 

(0.800) 

-0.090 

(0.710) 

-0.144 

(0.600) 

0.071 

(0.503) 

0.012 

(0.783) 

Prior acquisitions dummy  
-0.065** 

(0.048) 
   

Ln(Acquisition rate)   
-0.004 

(0.880) 
  

Time since last acquisition   
0.002 

(0.756) 
  

Prior deal performance     
-0.173 

(0.428) 

Same CEO dummy     
0.012 

(0.811) 

Cash dummy 
0.044* 

(0.089)  

0.073* 

(0.058) 

0.085** 

(0.048) 
  

Stock dummy 
0.083  

(0.133)  

0.159 

(0.106) 

0.070 

(0.340) 
  

Related industry dummy 
-0.002 

(0.935) 

-0.014 

(0.589) 

-0.012 

(0.676) 
  

Cross-border dummy 
-0.036 

(0.298)  

-0.060 

(0.308) 

-0.040 

(0.582) 
  

Ln(Acquirer size) 
-0.003 

(0.750) 

0.009 

(0.457) 

0.007 

(0.604) 
  

Relative size 
-0.004 

(0.717)  

-0.025 

(0.294) 

-0.004 

(0.867) 
  

Leverage 
-0.095 

(0.177)  

-0.035 

(0.704) 

-0.060 

(0.611) 
  

Cash reserves 
-0.064 

(0.536)  

-0.321 

(0.211) 

-0.404 

(0.340) 
  

Ln(Acquirer age) 
0.029** 

(0.013)  
    

Board specific skills    
0.107 

(0.343) 
 

Board size    
-0.011 

(0.335) 
 

CEO board member dummy    
-0.040 

(0.363) 
 

CEO compensation dummy    
0.071 

(0.503) 
 

Number of observations 229 141 122 55 25 

R2 0.054 0.108 0.083 0.059 0.025 
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The existing literature cannot give consistent evidence on the other control variables. For 

example, Ghosh (2001) reports a positive coefficient for industry related acquisitions, but 

Powell and Stark (2005) negative for EBITDA scaled by book value of assets. Linn and 

Switzer (2001) found relative size to have a positive relationship, while Powell and Stark 

(2005) reported some negative effects or not effects at all. Martynova et al. (2007) conducted 

the most extensive multivariate regression analyses including also leverage, cash reserves 

and cross-border dummy, but all the variables were insignificant. Overall, the results are 

partly in line with prior evidence. R-squared value for full sample is 0.054, which is about 

in line with prior literature. Most of the prior studies are using Healy et al. (1992) -type OLS 

regressions with post-merger performance as a dependent variable and pre-merger 

performance as an independent variable. F-test for the model 1 is statistically significant at 

5 % level, meaning that significant coefficients and the model are having explanatory power. 

The second model tests relationship between prior M&A experience and post-acquisition 

performance. Prior acquisitions dummy shows that acquirers, that have conducted at least 

one prior deal during the last 10 years, have 6,5 % lower EBITDA-to-assets than acquirer 

without prior M&A experience. The result is statistically significant at 5 % level. Cash 

dummy is again statistically significant at 10 % level. R-squared is 0.108, but the model itself 

is not statistically significant, meaning that model’s explanatory power is not strong. 

In the model 3 acquisition rate and time since last acquisition are added into the analysis. 

Since these determinants are not statistically significant, number of prior deals and the time 

between deals are not affecting the change in acquirer’s EBITDA-to-assets. Cash dummy is 

reported to have 8,5 % improvement in performance at 5 % level. R-squared for model 3 is 

0.083. Since models 2 and 3 are not statistically significant based on F-tests, models do not 

have explanatory power. Therefore, H2 is supported, stating that firm’s prior M&A 

experience do not have impact on post-acquisition operating performance. 

In Model 4 corporate governance factors are analysed with statistically insignificant results. 

Board specific skills do not have effect on change in EBITDA-to-assets which is not 

supporting H3 saying that the industrial and financial skills of directors have a positive 

impact on post-acquisition operating performance. Model 5 is used for studying firm-level 

persistence in performance. H4 is supported, since acquirer’s success in its prior deal is not 

affecting the current deals performance. Also, whether a firm has the same CEO in both 

deals has no impact on acquirer’s performance. 
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6.2  EBITDA to sales 

The second performance measure analysed is EBITDA-to-sales that has been also commonly 

studied in previous empirical studies. Results for change model is presented in table 8 and 

for multivariate regression model in table 9. 

Table 8. Change model results for EBITDA-to-sales 

EBITDA-to-sales that is defined as earnings before interest, taxes, depreciation and amortization is divided by 

total revenue. Peer firms are matched based on year -1 industry, size and performance among Nordic public 

companies as described in methodology section. In Panel A difference in medians are calculated for each year 

from -1 to +3 for the full sample. ∆EBITDA/Sales𝑖 is the change between adjusted post- and pre-deal 

performance. In Panel B summary statistics for each sample are presented. Median comparison is conducted 

with Wilcoxon signed ranks test. Statistical significance is measured with p-values and ***, **, and * indicate 

the statistical significance at the 1%, 5%, and 10% levels, respectively. 

Panel A: EBITDA to sales for full sample of 224 deals   

Years around acquisition Acquirer firms  

median 

Peer firms 

median  

Difference 

(Acquireri − Peeri)  

median 

-1 12.40 % 9.92 % 1.53 %** 

1 11.61 % 10.04 % 1.56 % 

2 13.10 % 10.36 % 1.37 %* 

3 13.03 % 10.73 % 1.80 %* 

(Acquireri − Peeri)pre: year -1 1.53 %** 

(Acquireri − Peeri)post: median of years 1, 2, 3 0.65 % 

∆EBITDA/Sales𝑖 = (Acquireri − Peeri)post − (Acquireri − Peeri)pre  -0.37 % 

    

Panel B: Summary statistics of ∆EBITDA/Sales𝑖 for all samples   

 Full 

sample 

M&A 

activity 

sample  

Prior M&A 

experience 

sample 

Corporate 

governance 

sample 

Prior deal 

performance 

sample: 

current deals 

Prior deal 

performance 

sample: 

prior deals 

Median -0.37 % -0.26 % -0.30 % 1,15 % 0.68 % 1.34 % 

p-value 0.457 0.840 0.647 0.973 0.775 0.797 

Mean -2.41 % 0.65 % -1.06 % 5.81 % -6.14 % 2.28 % 

St.dev. 44.91 % 39.17 % 37.82 % 37.66 % 43.35 % 19.24 % 

Min -353.85 % -203.19 % -203.19 % -55.52 % -203.19 % -43.49 % 

Max 247.82 % 247.82 % 247.82 % 247.82 % 39.02 % 53.83 % 

N 224 139 120 55 24 24 

In table 8 full sample acquirers have 1.53 percentage points higher median EBITDA-to-sales 

margin compared to industry, size and performance matched peer firms, which is statistically 

significant. Median performance of 0.65 % for years 1, 2 and 3, on the other hand, do not 

substantially differ from peers. The median change between adjusted pre- and post-

acquisition performance is -0.37 %, which is not statistically significant. In other words, 

there is no evidence that cash flow margins would change at all following mergers. 
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Table 9. Multivariate regression results for the change in EBITDA-to-sales 

The table presents the multivariate regression results for change in EBITDA-to-sales performance (dependent 

variable ∆EBITDA/Sales𝑖). Separate regression analyses are contacted for each subsample that are described 

in table 3. Definitions for the explanatory and control variables are provided in table 2. For dealing with 

heteroskedasticity problem, White's (1980) heteroskedasticity-consistent standard errors are used. P-values are 

shown in parentheses, and the statistical significance of coefficients is indicated by ***, **, and * at 1%, 5%, 

and 10% levels, respectively. 

  

Model 1: 

Full sample 

Model 2: 

M&A 

activity 

Model 3: 

Prior M&A 

experience  

Model 4: 

Corporate 

governance 

Model 5:   

Firm-level 

persistence 

Intercept 
-0.442 

(0.404) 

-0.575 

(0.349) 

-0.949 

(0.199) 

0.019 

(0.913) 

-0.064 

(0.430) 

Prior acquisitions dummy  
-0.210* 

(0.061) 
   

Ln(Acquisition rate)   
-0.009 

(0.792) 
  

Time since last acquisition   
0.003 

(0.780) 
  

Prior deal performance     
-0.138 

(0.129) 

Same CEO dummy     
0.117 

(0.365) 

Cash dummy 
0.074 

(0.413)  

0.055 

(0.575) 

0.138 

(0.155) 
  

Stock dummy 
-0.020  

(0.894) 

0.122 

(0.356) 

0.101 

(0.450) 
  

Related industry dummy 
-0.011 

(0.853) 

-0.040 

(0.503) 

0.000 

(0.994) 
  

Cross-border dummy 
-0.149 

(0.197)  

-0.198 

(0.237) 

-0.197 

(0.340) 
  

Ln(Acquirer size) 
0.028 

(0.298) 

0.047 

(0.179) 

0.051 

(0.340) 
  

Relative size 
0.030 

(0.399)  

-0.036 

(0.381) 

-0.015 

(0.815) 
  

Leverage 
-0.304 

(0.180)  

-0.060 

(0.798) 

-0.032 

(0.909) 
  

Cash reserves 
-0.527 

(0.482)  

-0.387 

(0.489) 

-0.414 

(0.580) 
  

Ln(Acquirer age) 
0.005 

(0.823)  
    

Board specific skills    
0.197 

(0.415) 
 

Board size    
-0.007 

(0.726) 
 

CEO board member dummy    
-0.063 

(0.421) 
 

CEO compensation dummy    
0.238 

(0.243) 
 

Number of observations 224 139 120 55 24 

R2 0.058 0.103 0.083 0.097 0.396 
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The findings in the change model are in line with Ghosh (2001) and Martynova et. al (2007), 

who were using industry, size and performance matching methodology and the similar 

definition of EBITDA-to-Sales. Powell and Stark (2005) used also comparable methods and 

performance measure but they reported statistically significant change of 0.95 % at 5 % 

level. Healy et. al (1992) and Sharma and Ho (2002) used different performance adjusting 

methodology and/or measure but did not find difference in performance. In panel B contains 

results for different subsamples used in this study. All the reported median changes in 

performance are statistically insignificant. Overall, findings from EBITDA-to-sales are quite 

well in line with previous empirical evidence and, therefore, support H1 hypothesis.  

Multivariate regression results for EBITDA-to-sales in table 9 model 1 do not consist of any 

statistically significant coefficients. Earlier Ghosh (2001) reported that acquisitions with 

cash as method of payment increased post-acquisition cash flow margin. In addition of 

multivariate regression models, Martynova et. al (2007) analysed determinants of the post-

acquisition performance by comparing medians of change values. They found out that based 

on working capital adjusted EBITDA-to-sales relatively larger acquisitions outperform 

smaller deals. On the other hand, Powell and Stark (2005) did not report any statistically 

significant determinants. Since there are no strong consistent prior evidence regarding 

factors affecting EBITDA-to-sales, it can be concluded that the results obtained in this study 

are quite well in line with prior empirical findings. 

The only statistically significant coefficient is prior acquisitions dummy at 10 % level in 

model 2. It can be interpreted that acquirers with prior acquisition experience are generating 

21,0 % smaller EBITDA margin than acquirers without prior M&A experience. Even though 

the explanatory variable is significant, H2 cannot be supported, since the model 2 itself is 

statistically insignificant. Ln(Acquisition rate) and time since last acquisition in the model 3 

are insignificant which also support H2 hypothesis saying that firm’s prior M&A experience 

does not have impact on post-acquisition operating performance. As board specific skills is 

not significant, H3 is not supported. Based on model 5, M&A performance of the current 

deal is not linked to the prior deal, which supports H4. 
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6.3  Sales to assets 

Change in post-acquisition sales is studied with sales-to-assets ratio. Earlier only Healy et. 

al (1992) have used similar performance measure, except they applied market value of assets, 

not book value. Basically, this ratio measures, how much invested assets generate sales. 

Healy et al. (1992) reported positive change in “asset turnover” based on industry-adjusted 

medians. Ghosh (2001) analysed change in sales growth, but it would require consolidation 

of acquirers’ and targets’ financial information, which is not done in this study. In line with 

his hypothesis, Ghosh (2001) did not report statistically significant change in sales growth. 

The empirical results for change model are presented in table 10. 

Table 10. Change model results for sales-to-assets 

Sales-to-assets that is defined as total revenue divided by book value of assets. Peer firms are matched based 

on year -1 industry, size and performance among Nordic public companies as described in methodology 

section. In Panel A difference in medians are calculated for each year from -1 to +3 for the full sample. 

∆Sales/Assets𝑖 is the change between adjusted post- and pre-deal performance. In Panel B summary statistics 

for each sample are presented. Median comparison is conducted with Wilcoxon signed ranks test. Statistical 

significance is measured with p-values and ***, **, and * indicate the statistical significance at the 1%, 5%, 

and 10% levels, respectively. 

Panel A: Sales to assets for full sample of 228 deals   

Years around acquisition Acquirer firms  

median 

Peer firms 

median  

Difference 

(Acquireri − Peeri)  

median 

-1 98.21 % 100.13 % 4.20 % 

1 92.29 % 101.68 % -7.11 %** 

2 90.09 % 96.45 % -7.56 %* 

3 88.82 % 90.85 % -4.82 %* 

(Acquireri − Peeri)pre: year -1 4.20 % 

(Acquireri − Peeri)post: median of years 1, 2, 3 -5.63 %* 

∆Sales/Assets𝑖 = (Acquireri − Peeri)post − (Acquireri − Peeri)pre  -2.09 %** 

    

Panel B: Summary statistics of ∆Sales/Assets𝑖  for all samples   

 Full 

sample 

M&A 

activity 

sample  

Prior M&A 

experience 

sample 

Corporate 

governance 

sample 

Prior deal 

performance 

sample: 

current deals 

Prior deal 

performance 

sample: 

prior deals 

Median -2.09 %** -2.37 %** -3.13 %** -10.13 %*** -0.24 % -0.35 % 

p-value 0.026 0.023 0.012 0.001 0.587 0.668 

Mean -6.91 % -8.11 % -9.55 % -17.86 % -4.50 % 5.06 % 

St.dev. 41.50 % 42.39 % 41.46 % 35.82 % 27.01 % 31.40 % 

Min -137.72 % -133.92 % -133.92 % -133.92 % -79.46 % -48.25 % 

Max 155.76 % 155.76 % 155.76 % 33.13 % 34.05 % 88.19 % 

N 228 140 121 55 24 24 
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Table 10 panel A shows that peer firms have had higher median raw sales-to-assets ratios 

before and after deals as a population level. However, “the difference column” in the table 

indicates that in year -1 acquirers have had 4.20 percentage points higher median values. 

The reason stems from micro-level data. In the population level acquirers have lower sales-

to-assets ratios, but when compared individually acquirers to peers, acquirers are 

outperforming their peers. Median adjusted performance for years 1, 2 and 3 is -5.63 % 

which is statistically significant at 10 % level. Overall, post-acquisition the change in sales-

to-assets is -2.09 % and it is statistically significant at 5 % level. Thus, post-acquisition 

invested total assets generate less sales than before the deal. The finding can be rationalized 

in a way that acquisitions tend to increase assets faster than sales, because transactions may 

create substantial amount of goodwill on top of the pre-acquisition book value of assets. This 

finding does not support H1 that was formulated as: post-acquisition operating performance 

is not statistically different from pre-acquisition performance in Nordic markets. 

Also subsamples in panel B give consistent results with the full sample. Negative change 

values for sales-to-assets are getting larger as subsamples are getting smaller. These 

subsamples consist of more mature, larger and more leveraged firms. Results for Prior deal 

performance sample are not statistically significant. 

Multivariate regression results for sales-to-assets are presented in table 11. Within model 1 

cross-border dummy shows that international acquisitions decrease sales-to-assets by 12,9 

% compared to domestic deals. The negative relationship is in line with expected sign that 

is based on mainly prior empirical evidence on short-term return. There are no accounting 

studies regarding sales-to-assets performance measure. As said earlier, Ghosh (2001) 

analysed change in sales growth. He reported positive impact for cash as method of payment.  

In table 11 model 3 cash dummy has positive coefficient and it is statistically significant at 

10 % level. Acquirer size was significant at 10 % level and had a negative sign. Since there 

were no prior empirical evidence on effects of acquirer size to post-acquisition operating 

performance, expected sign was assigned to zero. As all explanatory variables and the 

models are statistically insignificant, there are no explanatory power.  

Hypotheses H2 and H4 are supported, but H3 is not. In other words, prior M&A experience 

or board of directors’ industry and financial skills do not affect post-acquisition operating 

performance based on evidence from sales-to-assets. 
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Table 11. Multivariate regression results for the change sales-to-assets 

The table presents the multivariate regression results for change in Sales-to-assets performance (dependent 

variable ∆Sales/Assets𝑖). Separate regression analyses are contacted for each subsample that are described in 

table 3. Definitions for the explanatory and control variables are provided in table 2. For dealing with 

heteroskedasticity problem, White's (1980) heteroskedasticity-consistent standard errors are used. P-values are 

shown in parentheses, and the statistical significance of coefficients is indicated by ***, **, and * at 1%, 5%, 

and 10% levels, respectively. 

  

Model 1: 

Full sample 

Model 2: 

M&A 

activity 

Model 3: 

Prior M&A 

experience  

Model 4: 

Corporate 

governance 

Model 5:   

Firm-level 

persistence 

Intercept 
0.183 

(0.600) 

0.406 

(0.407) 

0.865* 

(0.091) 

-0.466** 

(0.014) 

-0.020 

(0.726) 

Prior acquisitions dummy  
-0.083 

(0.451) 
   

Ln(Acquisition rate)   
0.014 

(0.802) 
  

Time since last acquisition   
-0.015 

(0.474) 
  

Prior deal performance     
-0.111 

(0.553) 

Same CEO dummy     
-0.065 

(0.647) 

Cash dummy 
0.055 

(0.446)  

0.136 

(0.144) 

0.196* 

(0.051) 
  

Stock dummy 
0.014  

(0.908)  

0.103 

(0.633) 

0.158 

(0.490) 
  

Related industry dummy 
0.008 

(0.878) 

-0.001 

(0.983) 

-0.025 

(0.705) 
  

Cross-border dummy 
-0.129** 

(0.044)  

-0.090 

(0.303) 

-0.067 

(0.448) 
  

Ln(Acquirer size) 
-0.013 

(0.444) 

-0.021 

(0.356) 

-0.045* 

(0.052) 
  

Relative size 
-0.025 

(0.709)  

-0.044 

(0.652) 

-0.060 

(0.321) 
  

Leverage 
0.176 

(0.308)  

-0.042 

(0.845) 

-0.193 

(0.416) 
  

Cash reserves 
0.130 

(0.511)  

-0.382 

(0.329) 

-0.628 

(0.306) 
  

Ln(Acquirer age) 
-0.001 

(0.975)  
    

Board specific skills    
0.241 

(0.303) 
 

Board size    
0.220 

(0.281) 
 

CEO board member dummy    
-0.003 

(0.970) 
 

CEO compensation dummy    
-0.055 

(0.566) 
 

Number of observations 228 140 121 55 24 

R2 0.029 0.063 0.083 0.045 0.026 
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6.4  Operating expenses to sales 

The last actual operating performance measure analysed is operating expenses scaled by 

sales. OPEX-to-sales has been previously only studied by Ghosh’s (2001), who did not 

report statistically significant results. The empirical results for the change model analysis are 

presented in table 12 and for the multivariate regression models in table 13. 

Table 12. Change model results for OPEX-to-sales 

OPEX-to-sales that is defined as total operating expenses divided by total revenue. Peer firms are matched 

based on year -1 industry, size and performance among Nordic public companies as described in methodology 

section. In Panel A difference in medians are calculated for each year from -1 to +3 for the full sample. 

∆OPEX/Sales𝑖 is the change between adjusted post- and pre-deal performance. In Panel B summary statistics 

for each sample are presented. Median comparison is conducted with Wilcoxon signed ranks test. Statistical 

significance is measured with p-values and ***, **, and * indicate the statistical significance at the 1%, 5%, 

and 10% levels, respectively. 

Panel A: OPEX-to-sales for full sample of 224 deals   

Years around acquisition Acquirer firms  

median 

Peer firms 

median  

Difference 

(Acquireri − Peeri)  

median 

-1 91.03 % 94.45 % -2.02 %** 

1 91.91 % 93.88 % -1.98 %** 

2 92.03 % 93.55 % -2.31 %** 

3 92.32 % 93.40 % -1.49 %** 

(Acquireri − Peeri)pre: year -1 -2.02 %** 

(Acquireri − Peeri)post: median of years 1, 2, 3 -1.79 %* 

∆OPEX/Sales𝑖 = (Acquireri − Peeri)post − (Acquireri − Peeri)pre  0.49 % 

    

Panel B: Summary statistics of ∆OPEX/sales𝑖 for all samples   

 Full 

sample 

M&A 

activity 

sample  

Prior M&A 

experience 

sample 

Corporate 

governance 

sample 

Prior deal 

performance 

sample: 

current deals 

Prior deal 

performance 

sample: 

prior deals 

Median 0.49 % 0.03 % 0.24 % 0,04 % -0.97 % 0.08 % 

p-value 0.341 0.791 0.624 0.980 0.932 0.842 

Mean 4.87 % -0.47 % 1.53 % -6.03 % 8.12 % -2.14 % 

St.dev. 55.53 % 42.98 % 41.89 % 37.66 % 56.97 % 20.36 % 

Min -253.23 % -253.23 % -253.23 % -253.23 % -41.96 % -49.66 % 

Max 421.89 % 269.58 % 269.58 % 41.24 % 269.58 % 44.70 % 

N 224 139 120 55 24 24 

According to the table 12 panel A, acquirers have had significantly lower operating expenses 

in relation to sales though the time period from year -1 to +3. Difference of 0.49 % between 

pre- and post-acquisition OPEX-to-sales is not statistically significant. Results for the 

subsamples in panel B are in line with full sample. Findings are indicating that acquirers are 

not able to release operating cost efficiency synergies with mergers. Since there is no change 

in performance, hypothesis H1 is supported.  
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Table 13. Multivariate regression results for change in OPEX-to-sales 

The table presents the multivariate regression results for change in OPEX-to-sales performance (dependent 

variable ∆OPEX/sales𝑖). Separate regression analyses are contacted for each subsample that are described in 

table 3. Definitions for the explanatory and control variables are provided in table 2. For dealing with 

heteroskedasticity problem, White's (1980) heteroskedasticity-consistent standard errors are used. P-values are 

shown in parentheses, and the statistical significance of coefficients is indicated by ***, **, and * at 1%, 5%, 

and 10% levels, respectively. 

  

Model 1: 

Full sample 

Model 2: 

M&A 

activity 

Model 3: 

Prior M&A 

experience  

Model 4: 

Corporate 

governance 

Model 5:   

Firm-level 

persistence 

Intercept 
0.492 

(0.394) 

0.463 

(0.475) 

0.890 

(0.257) 

0.011 

(0.951) 

0.087 

(0.428) 

Prior acquisitions dummy  
0.246** 

(0.049) 
   

Ln(Acquisition rate)   
-0.008 

(0.822) 
  

Time since last acquisition   
-0.011 

(0.345) 
  

Prior deal performance     
-1.588 

(0.146) 

Same CEO dummy     
-0.138 

(0.430) 

Cash dummy 
-0.026 

(0812)  

-0.034 

(0.743) 

-0.129 

(0.217) 
  

Stock dummy 
0.010  

(0.949) 

-0.170 

(0.228) 

-0.159 

(0.296) 
  

Related industry dummy 
0.047 

(0.493) 

0.051 

(0.427) 

0.011 

(0.870) 
  

Cross-border dummy 
0.173 

(0.172)  

0.196 

(0.272) 

0.204 

(0.353) 
  

Ln(Acquirer size) 
-0.025 

(0.384) 

-0.042 

(0.257) 

-0.045 

(0.267) 
  

Relative size 
-0.015 

(0.687)  

0.073 

(0.118) 

0.069 

(0.385) 
  

Leverage 
0.055 

(0.856)  

-0.185 

(0.473) 

-0.196 

(0.524) 
  

Cash reserves 
0.522 

(0.553)  

0.365 

(0.527) 

0.507 

(0.524) 
  

Ln(Acquirer age) 
-0.044 

(0.263)  
    

Board specific skills    
-0.319 

(0.202) 
 

Board size    
0.006 

(0.693) 
 

CEO board member dummy    
0.093 

(0.185) 
 

CEO compensation dummy    
-0.186 

(0.388) 
 

Number of observations 224 139 120 55 24 

R2 0.053 0.097 0.094 0.095 0.341 
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Table 13 shows results of the multivariate regression operating expenses scaled by sales. 

Since there are not any statistically significant control variables in the models, results are in 

line with Ghosh (2001), who did not find any significant variables in his regression analyses. 

The only statistically significant coefficient is prior acquisitions dummy in model 2. The 

evidence shows that acquirer with prior M&A experience have 24,6 % higher post-merger 

operating expenses-to-sales relative to acquirer without prior deals. This is against 

hypothesis H2, but as the model is statistically insignificant, there are no explanatory power 

and hypothesis is still supported. As the other explanatory variables for M&A experience 

ln(acquisition rate) and time since last acquisition are insignificant, hypothesis H2 is 

supported. Again, hypothesis H3 is not supported, because board specific skills is not 

significant. H4 on the other hand is supported, because current deal performance is not linked 

to prior deal performance in model 5. 

6.5  Price to book 

Lastly price-to-book is analysed for getting insight whether acquirers are able to create long-

term value for the shareholders. Table 14 panel A shows that acquirers have had significantly 

higher P/B ratio one year prior to the deals compared to their peers. Median value of years 

1, 2 and 3 for adjusted P/B on the other hand is not statistically significant. Overall, the 

change between pre- and post- acquisition P/B was -0.03, which is not significant. This 

supports hypothesis H1, which confirms that mergers do not have an impact on long-term 

shareholder value in P/B context. Panel B presents results for subsamples that are in line 

with full sample, excluding prior deal performance samples, where the changes were 

positive at 5 % level. This is interesting finding, but does not reject H1, since it is tested with 

full sample only.  

There are no previous studies founded regarding P/B in accounting study context, so 

comparison of results is not possible. However, some kind of comparison can be made with 

long-term stock return studies. According to Renneboog and Vansteenkiste (2019), overall 

the previous empirical evidence shows significantly negative abnormal long-term stock 

returns for acquirers. Long-term development of shareholder value can be measured many 

ways but based on simple P/B ratio, M&As are not creating additional shareholder value. 
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Table 14. Change model results for price-to-book (P/B) 

Price-to-Book that is defined as marked based equity divided by book value of equity. Peer firms are matched 

based on year -1 industry, size and performance among Nordic public companies as described in methodology 

section. In Panel A difference in medians are calculated for each year from -1 to +3 for the full sample. ∆P/B𝑖 

is the change between adjusted post- and pre-deal performance. In Panel B summary statistics for each sample 

are presented. Median comparison is conducted with Wilcoxon signed ranks test. Statistical significance is 

measured with p-values and ***, **, and * indicate the statistical significance at the 1%, 5%, and 10% levels, 

respectively. 

Panel A: Price to book for full sample of 214 deals   

Years around acquisition Acquirer firms  

median 

Peer firms 

median  

Difference 

(Acquireri − Peeri)  

median 

-1 2.46 1.75 0.47*** 

1 2.13 1.95 0.15 

2 2.19 1.89 0.25* 

3 2.22 1.90 0.33* 

(Acquireri − Peeri)pre: year -1 0.47*** 

(Acquireri − Peeri)post: median of years 1, 2, 3 0.21 

∆P/B𝑖 = (Acquireri − Peeri)post − (Acquireri − Peeri)pre  -0.03 

    

Panel B: Summary statistics of ∆P/B𝑖 for all samples   

 Full 

sample 

M&A 

activity 

sample  

Prior M&A 

experience 

sample 

Corporate 

governance 

sample 

Prior deal 

performance 

sample: 

current deals 

Prior deal 

performance 

sample: 

prior deals 

Median -0.03 0.16 0.18 0.17 0.87** 0.58** 

p-value 0.440 0.499 0.428 0.363 0.029 0.016 

Mean -1.53 -0.93 -1.01 -0.71 0.88 0.79 

St.dev. 11.19 6.72 7.05 6.92 5.71 2.28 

Min -140.64 -46.07 -46.07 -43.25 -21.70 -4.85 

Max 10.37 10.37 10.37 9.39 10.37 5.89 

N 214 131 116 52 23 23 

Results of multivariate regression analyses for price-to-book ratio are reported in table 15. 

There are no statistically significant coefficients found. It means that based on this study, 

any of the deal or firm level characteristic, such as prior M&A experience or board of 

directors’ industry and financial skills, do not have effect on post-acquisition P/B valuation. 

Since there are no prior empirical evidence regarding this topic, comparison of results cannot 

be done. All the hypotheses are supported, except H3. 
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Table 15. Multivariate regression results for the change in price-to-book (P/B) 

The table presents the multivariate regression results for change in price-to-book performance (dependent 

variable ∆P/B𝑖). Separate regression analyses are contacted for each subsample that are described in table 3. 

Definitions for the explanatory and control variables are provided in table 2. For dealing with heteroskedasticity 

problem, White's (1980) heteroskedasticity-consistent standard errors are used. P-values are shown in 

parentheses, and the statistical significance of coefficients is indicated by ***, **, and * at 1%, 5%, and 10% 

levels, respectively. 

  

Model 1: 

Full sample 

Model 2: 

M&A 

activity 

Model 3: 

Prior M&A 

experience 

Model 4: 

Corporate 

governance  

Model 5:   

Firm-level 

persistence 

Intercept 
-1.676 

(0.688) 

-2.091 

(0.684) 

-3.246 

(0.589) 

-3.826 

(0.541) 

0.530 

(0.765) 

Prior acquisitions dummy  
-1.336 

(0.411) 
   

Ln(Acquisition rate)   
-0.677 

(0.468) 
  

Time since last acquisition   
-0.044 

(0.894) 
  

Prior deal performance     
-0.491 

(0.483) 

Same CEO dummy     
2.129 

(0.327) 

Cash dummy 
3.328 

(0.166) 

1.398 

(0.334) 

0.882 

(0.562) 
  

Stock dummy 
2.092  

(0.568) 

-5.178 

(0.450) 

-7.933 

(0.299) 
  

Related industry dummy 
1.530 

(0.386) 

0.137 

(0.900) 

0.054 

(0.967) 
  

Cross-border dummy 
1.547 

(0.451) 

-0.158 

(0.928) 

0.116 

(0.943) 
  

Ln(Acquirer size) 
-0.646 

(0.312) 

0.113 

(0.706) 

0.211 

(0.549) 
  

Relative size 
0.846 

(0.240) 

1.850 

(0.182) 

2.465 

(0.182) 
  

Leverage 
-1.050 

(0.803) 

-2.590 

(0.438) 

-3.091 

(0.450) 
  

Cash reserves 
0.901 

(0.914) 

-5.181 

(0.457) 

-11.961 

(0.244) 
  

Ln(Acquirer age) 
2.427 

(0.232)  
    

Board specific skills    
3.266 

(0.636) 
 

Board size    
0.188 

(0.638) 
 

CEO board member dummy    
0.593 

(0.689) 
 

CEO compensation dummy    
-0.402 

(0.626) 
 

Number of observations 214 131 116 52 23 

R2 0.063 0.049 0.078 0.020 0.051 
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6.6  Additional tests 

In this subsection additional analyses have been conducted to test the robustness of the 

findings and to get further insight about the post-acquisition performance. The additional 

tests are partly performed with logistic regression models that predict the likelihood of an 

object belonging to certain categories.  

It seems that there are no prior accounting studies utilizing logistic regression analyses. 

Therefore, comparison between results cannot be done. In M&A context logistic regression 

is used, for example, to predict takeover targets (see e.g. Palepu 1986; Powell 1997). Logistic 

regression is discussed briefly here, because it is not the main methodology of the study.  

Unlike linear regression model, logistic function is s-shaped function, where fitted values 

are between [0,1] interval. The logit (logistic) model uses maximum likelihood for 

estimating values for coefficients. (Brooks 2014, 562.) Equation 7 presents equation for a 

binary logistics model. The betas denote independent variables and 𝑝̂𝑖 is the probability of 

an object to belong into category 1 or 0. In this research probabilities are transformed to logit 

values (equation 8) that gives coefficients for the independent variables.   

 
𝑝̂𝑖 =

1

1 + 𝑒−(𝛽0+𝛽1𝑥2+⋯+𝛽𝑖𝑥𝑖)
=

𝑒(𝛽0+𝛽1𝑥1+…+𝛽𝑖𝑥𝑖)

1 + 𝑒(𝛽0+𝛽1𝑥2+⋯+𝛽𝑖𝑥𝑖+)
 (7) 

 

 
𝐿𝑜𝑔𝑖𝑡 ln (

𝑝̂𝑖

1 − 𝑝̂𝑖
) =  𝛽0 + 𝛽1𝑥1 + ⋯ + 𝛽𝑖𝑥𝑖 (8) 

White's (1980) heteroskedasticity-consistent standard errors are applied for the models, 

because the original linear regression models suffered heteroskedasticity. The model 

significance is tested with Wald chi-squared test. Other option for significance testing would 

be likelihood ratio, but with robust standard errors Wald statistics is used. Instead of R-

squared, logistic regression model uses McFadden’s (1973) pseudo R-squared to measure 

goodness of fit. It was decided to run logistic regressions without constant-term, because 

knowing the average values does not bring additional value. Since constants are not used, 

models do not present pseudo R-squared values. Thus, the most important aspect is to 

understand whether coefficients and models are statistically significant at 1%, 5%, and 10% 
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levels. In this study only statistical relationships of the variables are in focus. According to 

Palepu (1986) further predictive accuracy testing is not necessary in this case.  

6.6.1  Robustness tests 

The overall robustness of the results from section 6.1 – 6.5 are tested with logistic regression 

models, where all the operating performance change values are utilized together as 

independent variables. The most interesting determinants of post-acquisition performance 

are now used as dependent variables. The results are represented in the table 16. 

Table 16. Robustness testing with logistic regressions for the change in post-acquisition 

operating performance 

The table presents the logistic regression results for the robustness testing regarding the change in post-

acquisition operating performance measures (=independent variables). For the first, model binary dependent 

variable presents the acquirers age within full sample. 1 means above (n = 104) and 0 (n = 105) under the 

median age (32 years). The second model divides M&A activity sample to firms with (1, n = 114) and without 

(0, n = 15) prior acquisition experience. Models 3 and 4 are analysing prior M&A experience sample. For 

model 3 acquirers with above median (4 prior acquisitions) acquisition rate values get 1 (n = 56) and median 

and the below get 0 (n = 58). Same applies to model 4 where above time since last acquisition values above 

median (2 years) get 1 (n = 50) and all the rest 0 (n = 64). Model 5 uses corporate governance sample to 

analyse Board specific skills above (1, n = 25) and under (0, n =27) the median values (33,3 %). Lastly 

interactive variable age times acquisition rate is created for model 6 that analyses prior M&A experience 

sample. Above median values get 1(n = 64) and under median values get 0 (n = 65). Definitions for the variables 

are provided in table 2. For dealing with heteroskedasticity problem White's (1980) heteroskedasticity-

consistent standard errors are used. P-values are shown in parentheses, and the statistical significance of 

coefficients is indicated by ***, **, and * at 1%, 5%, and 10% levels, respectively. 

 

 

  

Model 1: 

Acquirer 

Age 

Model 2: 

Prior 

M&A 

activity 

Model 3: 

Acquisition 

rate  

Model 4: 

Time since 

last 

acquisition 

Model 5: 

Board 

specific 

skills 

Model 6: 

acquirer 

age x 

acquisition 

rate  

∆EBITDA/assets 
0.830  

(0.463) 

-0.326 

(0.848) 

-0.615 

(0.790) 

1.951 

(0.371) 

-3.232 

(0.596) 

1.396 

(0.377) 

∆EBITDA/sales 
-1.666 

(0.220)  

-0.367 

(0.862) 

-4.774 

(0.151) 

-0.889 

(0.712) 

-8.513 

(0.341) 

-3.184* 

(0.100) 

∆Sales/assets 
-0.148 

(0.678)  

-0.867 

(0.117) 

-0.363 

(0.456) 

-0.728 

(0.174) 

1.720 

(0.269) 

0.249 

(0.590) 

∆OPEX/sales 
-1.866 

(0.106) 

0.452 

(0.788) 

-4.214* 

(0.080) 

0.356 

(0.846) 

-14.425** 

(0.023) 

-2.885* 

(0.061) 

∆P/B 
0.048* 

(0.060)  

-0.027 

(0.284) 

0.009 

(0.772) 

0.012 

(0.637) 

-0.000 

(0.993) 

-0.010 

(0.699) 

N 209 129 114 114 52 129 

Wald Chi2 (df = 5) 11.32** 11.12** 4.70 2.85 9.99* 6.16 

Prob > chi2 0.045 0.049 0.453 0.724 0.076 0.291 

Earlier findings show that acquirer age has some influence on operating performance, which 

is the reason for further analysis. In the first model dependent variable is acquirer age, where 
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above the median (32 years) age get value of 1, younger than that get value of 0. In the first 

model ∆P/B is statistically significant, showing that acquirers with positive change in price-

to-book are more likely belonging into the group of older firms. The model is statistically 

significant at 5 % level. Since logistic regressions are run without constant term, pseudo R-

squared are not presented. The results deviate from original multivariate regression models, 

where only EBITDA-to-assets shows positive relationship with acquirer age. 

The model 2 divides M&A activity sample to acquirers with and without prior acquisition 

experience. Group sizes within this model are very unequal, because 87 % of the acquirers 

have prior M&A experience. Even though none of the coefficients are significant, the model 

itself is statistically significant. Next models analyse acquisition rate and time since last 

acquisition. In model 3 ∆OPEX/sales was the only statistically independent variable. The 

finding can be interpreted as deals, where operating costs are reduced, are more likely 

conducted by acquirer with more prior acquisitions. However, models 3 and 4 are both 

statistically insignificant. Basically, the results are in line with multivariate regression 

models, because those were not able to find statistically significant results either.  

One of the research questions was whether board of directors’ industry and financial skills 

have positive effect on post-acquisition operating performance, which is tested again with 

model 5 using the corporate governance sample. Board specific skills is used as dependent 

variable (above median values get 1). ∆OPEX/sales is negative and statistically significant 

at 5 % level. It can be interpreted as deals, where operating costs were reduced, are more 

likely conducted by acquirer with stronger industry and financial skills in the bord of 

directors. In other words, findings give support the hypothesis that the industrial and 

financial skills of directors have a positive impact on cost efficiency synergies. The model 

should have explanatory power, since it is statistically significant at 10 % level. Originally 

multivariate regression models did not give any statistically significant results, which means 

that there is mismatch between the results, which reduces the robustness of the results. 

The earlier multivariate regression models contained some statistically significant acquirer 

age and prior M&A experience variables. These factors are studied further in model 6 that 

utilizes prior M&A experience sample. The dependent variable is an interactive variable, 

where acquirer age is multiplied by acquisition rate. Above median values are assigned as 

1 and below median as 0. Results show that ∆EBITDA/sales and ∆OPEX/sales are negative 

and statistically significant. It means that acquirers with higher age and/or more M&A 
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experience tend to generate more cost efficiency synergies, but also lower EBITDA margin, 

which is contradictory. Since the model is not significant, it has no explanatory power. 

The last research question was about firm-level persistence in the performance between prior 

and current deals. Multivariate regression analyses were all statistically insignificant. Since 

the sample sizes are very small (more than 20 observations), logistic regressions with five 

independent variables would not be very robust. For that reason, robustness tests are not 

conducted for it.  

Overall, robustness tests in this subsection give new insight about the effects of acquirer age 

and board specifics skills. Statistically significant results deviate from findings of the 

multivariate regressions. However, it is important to emphasize that models are not exactly 

comparable, because now all the performance measures are analysed together, and rest of 

the other factors were excluded. Perhaps, one method is just better to dig results from the 

data set than other. And on the other hand, robustness tests actually are giving quite similar 

results to previous analyses. Original findings of the multivariate regression models did not 

indicate robust evidence that firm’s prior M&A experience would have impact on the post-

acquisition operating performance. Results from logistic regressions support those findings. 

6.6.2  Logistic regressions for adjusted post-acquisition performance 

At this point this study has been focusing on analysing change between pre- and post-

acquisition operating performance. To get comprehensive view about the consequences of 

takeovers, also acquirers’ post-merger operating performance (meaning years 1, 2 and 3) is 

studied. Logistic regressions are performed similarly as in previous subsection. This time 

instead of change values, adjusted post-acquisition operating performance measures are used 

as independent variables. Results are presented in table 17. 

Again, acquirer age stands out from the results. It can be interpreted that more mature 

acquirers have propensity to generate less sales to their assets compared to non-acquirer peer 

firms, but they also have smaller operating costs. Overall, older firms have lower peer 

adjusted post-acquisition cash flow margins than younger firms, which seems a bit 

contradictory regarding reported decrease in operating costs. Even though the adjusted post-

acquisition cash flow margins tend to be weaker, more mature acquirers outperform younger 
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firms regarding P/B ratio. Perhaps older companies are seen as more stable investments by 

the investors that justifies higher valuation. Model 1 is statistically significant.  

Table 17. Logistic regressions for adjusted post-acquisition operating performance 

The table presents the logistic regression results for the robustness testing regarding industry, size and 

performance adjusted post-acquisition operating performance measures (=independent variables). For the first 

model, binary dependent variable presents the acquirers age within full sample. 1 means above (n = 104) and 

0 (n = 105) under the median age (32 years). The second model divides M&A activity sample to firms with (1, 

n = 114) and without (0, n = 15) prior acquisition experience. Models 3 and 4 are analysing prior M&A 

experience sample. For model 3 acquirers with above median (4 prior acquisitions) acquisition rate values get 

1 (n = 56) and median and the below get 0 (n = 58). Same applies to model 4 where above time since last 

acquisition values above median (2 years) get 1 (n = 50) and all the rest 0 (n = 64). Model 5 uses corporate 

governance sample to analyse Board specific skills above (1, n = 25) and under (0, n =27) the median values 

(33,3 %). Lastly interactive variable age times acquisition rate is created for model 6 that analyses prior M&A 

experience sample. Above median values get 1(n = 64) and under median values get 0 (n = 65). Definitions for 

the variables are provided in table 2. For dealing with heteroskedasticity problem White's (1980) 

heteroskedasticity-consistent standard errors are used. P-values are shown in parentheses, and the statistical 

significance of coefficients is indicated by ***, **, and * at 1%, 5%, and 10% levels, respectively. 

 

 

  

Model 1: 

Age 

Model 2: 

Prior 

M&A 

activity 

Model 3: 

Acquisition 

rate  

Model 4: 

Time since 

last 

acquisition  

 

Model 4: 

Board 

specific 

skills 

Model 6: 

Acquirer 

age x 

Acquisition 

rate  

𝐸𝐵𝐼𝑇𝐷𝐴/𝐴𝑠𝑠𝑒𝑡𝑠post  
1.191  

(0.347) 

0.974 

(0.733) 

-6.234* 

(0.070) 

5.656* 

(0.094) 

5.621 

(0.482) 

-3.414 

(0.260) 

𝐸𝐵𝐼𝑇𝐷𝐴/𝑆𝑎𝑙𝑒𝑠post 
-5.213** 

(0.027) 

-1.947 

(0.661) 

2.265 

(0.586) 

-6.380 

(0.203) 

-4.786 

(0.445) 

-0.426 

(0.912) 

𝑆𝑎𝑙𝑒𝑠/𝐴𝑠𝑠𝑒𝑡𝑠post 
-0.463* 

(0.068) 

-0.445 

(0.272) 

-0.008 

(0.987) 

-0.518 

(0.296) 

-2.078 

(0.192) 

0.073 

(0.862) 

𝑂𝑃𝐸𝑋/𝑆𝑎𝑙𝑒𝑠post 
-5.160** 

(0.019) 

-0.135 

(0.966) 

0.255 

(0.926) 

-3.174 

(0.350) 

-1.187 

(0.849) 

-1.753 

(0.529) 

𝑃/𝐵post 
0.134*** 

(0.007)  

0.069 

(0.291) 

0.062 

(0.213) 

-0.064 

(0.188) 

-0.135 

(0.132) 

0.028 

(0.519) 

N 209 129 114 114 52 129 

Wald Chi2 (df = 5) 17.85*** 10.77* 6.22 3.76 4.12 2.94 

Prob > chi2 0.003 0.056 0.286 0.584 0.533 0.709 

As in the subsection 6.6.1 model 2 is again statistically significant, even though any of the 

coefficients is not. Most likely this due to unbalanced data. In models 3 and 4 EBITDA-to-

assets are significant at 10 % level. Results mean that acquirer with more prior acquisition 

are more likely to have lower adjusted post-acquisition EBITDA-to-assets compared 

acquirer with less prior deal. Also, longer interval between deals tend to increase adjusted 

EBITDA-to-assets after mergers. Since models 3 and 4 are not statistically significant, 

results are not strong.  

There are not statistically significant results within models 5 and 6, meaning that board of 

directors’ industry and financial skills or acquirer age and number of prior acquisitions 
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together, do not have effect on adjusted post-acquisition performance. In summary, results 

in table 17 again emphasize age as factor affecting operating performance or the valuation 

of acquirers. Strong evidence on the effects of prior M&A experience could not be found.  

6.6.3  Multivariate regressions for adjusted post-acquisition performance 

Logistic regressions with adjusted post-acquisition operating performance (meaning years 

1, 2 and 3) instead of change values revealed interesting results in subsection 6.6.2. For that 

reason, some additional analyses are performed with linear regression models.  

First, prior acquisitions dummy is tested again without any control variables. This time 

adjusted post-acquisition performance measures are used as dependent variables. Results in 

table 18 show that acquirer with prior acquisition experience has 10,9 % lower adjusted post-

acquisition EBITDA-to-assets ratio than acquirer, who is completed its first takeover. Prior 

acquisitions dummy and the F-test for the model are statistically significant at 5 % level. 

Earlier multivariate regression (see model 2, table 7) had also significant prior acquisitions 

dummy coefficient, but the model was not statistically significant. Based on these results 

first time acquirers outperform serial or frequent acquirer in terms of EBITDA-to-assets, but 

there is no improvement between pre- and post-deal performance. Here, statistically 

significant intercept tells that acquirers’ post-acquisition EBITDA-to-assets is structurally 

higher than peer firms’. Other models in table 18 are not interesting, since results are 

statistically insignificant, except couple of intercept terms. 

Table 18. Linear regressions for prior acquisitions and adjusted post-acquisition performance 

The table presents the linear regression results for different industry, size and performance adjusted post-

acquisition performance measures (see table 1, dependent variable for example  𝐸𝐵𝐼𝑇𝐷𝐴/𝐴𝑠𝑠𝑒𝑡𝑠post). 

Independent variable is prior acquisitions dummy, where value of 1 is given if firm is made acquisitions during 

prior 10 years period, 0 otherwise. Linear regressions are contacted to M&A activity sample (max n = 141). 

For dealing with heteroskedasticity problem White's (1980) heteroskedasticity-consistent standard errors are 

used. P-values are shown in parentheses, and the statistical significance of coefficients is indicated by ***, **, 

and * at 1%, 5%, and 10% levels, respectively. 

 

𝐸𝐵𝐼𝑇𝐷𝐴
/𝐴𝑠𝑠𝑒𝑡𝑠post 

𝐸𝐵𝐼𝑇𝐷𝐴
/𝑆𝑎𝑙𝑒𝑠post 

𝑆𝑎𝑙𝑒𝑠
/𝐴𝑠𝑠𝑒𝑡𝑠post 

𝑂𝑃𝐸𝑋
/𝑆𝑎𝑙𝑒𝑠post 

𝑃/𝐵post 

Intercept 
0.120** 

(0.017) 

0.171* 

(0.097) 

0.254 

(0.175) 

-0.180* 

(0.099) 

0.567 

(0.278) 

Prior acquisitions dummy 
-0.109** 

(0.038) 

-0.157 

(0.142) 

-0.311 

(0.113) 

0.167 

(0.143) 

0.041 

(0.952) 

Number of observations 141 139 140 139 131 

R2 0.048 0.025 0.026 0.022 0.000 
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Next, linear regression analyses are run with acquisition rate and time since last acquisition. 

Otherwise set up is similar to previous analyses. The results are reported in table 19. This 

time adjusted post-acquisition price-to-book ratio is the only interesting model, because 

ln(acquisition rate) and F-test of the model are statistically significant at 5 % and 10 % 

levels, respectively. Evidence indicates that acquirer with more prior M&A experience has 

lower adjusted post-acquisition P/B than acquirer with less experience. In other words, serial 

or frequent acquirers have lower P/B based valuation in the Nordic stock markets. Prior 

evidence from multivariate regression models (see table 15) did not give any statistically 

significant coefficients, so there is no improvement between pre- and post-deal P/B ratios. 

Also, statistically significant intercept term is now interesting, because it shows that 

acquirers have structurally higher post-acquisition P/B ratio than peers. The results in table 

19 do not change if acquisition rate and time since last acquisition are analysed individually. 

Table 19. Multivariate regressions for acquisition rate, time since last acquisitions and 

adjusted post-acquisition performance measures 

The table presents the multivariate regression results for different industry, size and performance adjusted post-

acquisition performance measures (see table 1, dependent variable for example  𝐸𝐵𝐼𝑇𝐷𝐴/𝐴𝑠𝑠𝑒𝑡𝑠post). 

Definitions for independent variables ln(Acquisition rate) and time since last acquisition are provided in table 

2. Regressions are contacted to Prior M&A experience sample (max n = 122). For dealing with 

heteroskedasticity problem White's (1980) heteroskedasticity-consistent standard errors are used. P-values are 

shown in parentheses, and the statistical significance of coefficients is indicated by ***, **, and * at 1%, 5%, 

and 10% levels, respectively. 

  

𝐸𝐵𝐼𝑇𝐷𝐴
/𝐴𝑠𝑠𝑒𝑡𝑠post 

𝐸𝐵𝐼𝑇𝐷𝐴
/𝑆𝑎𝑙𝑒𝑠post 

𝑆𝑎𝑙𝑒𝑠
/𝐴𝑠𝑠𝑒𝑡𝑠post 

𝑂𝑃𝐸𝑋
/𝑆𝑎𝑙𝑒𝑠post 

𝑃/𝐵post 

Intercept 
0.035 

(0.456) 

-0.036 

(0.704) 

-0.087 

(0.635) 

0.050 

(0.550) 

2.878** 

(0.018) 

Ln(Acquisition rate) 
-0.132 

(0.502) 

0.028 

(0.480) 

-0.025 

(0.744) 

-0.033 

(0.374) 

-1.063** 

(0.020) 

Time since last acquisition 
-0.001 

(0.847) 

0.003 

(0.825) 

0.021 

(0.567) 

-0.005 

(0.591) 

-0.240 

(0.218) 

Number of observations 122 120 121 120 116 

R2 0.004 0.005 0.012 0.005 0.029 

Even though the original change model or the multivariate regression models in section 6.5 

did not contain any statistically significant results for price-to-book ratio, tables 17 and 19 

showed interesting results with adjusted post-acquisition P/B values. For that reason, 

multivariate regression models are next applied to adjusted post-acquisition P/B values. 

Better understanding about the acquirers’ post-deal valuation would give additional 

contribution to corporate finance literature. Valuation has not been analysed deeply in prior 

accounting studies. For example, according to Ghosh (2001) and Powell and Stark (2005) 
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markets do not have ability to predict post-acquisition operation performance. Now this 

study takes a little bit different point of view to the valuation.  

Results of adjusted post-P/B (meaning years 1, 2 and 3) multivariate regression models are 

presented in table 20. This time all the models are statistically significant: models 1-3 at 1 

% level and model 4 at 5 % level. Even the model 5 was significant at 10 % level, even 

though there are no statistically significant coefficients. Similarly to tables 17 and 19 

acquirer age and acquisition rate are significant that underlines the robustness of the results. 

Compared to table 19, intercept term of the model 3 has different sign and it is not any more 

significant, because added control variables capture the differences in performance. 

Statistically significant intercept term in the model 4 has different sign, which may be caused 

by different sample population. The model 4 has quite small sample and characteristics of 

the firms differ a bit from other samples. 

As the new finding cross-border dummy coefficients are positive and statistically significant. 

Based on theoretical background in subsection 3.3.3 both short- and long-term stock return 

(see e.g. Moeller & Schlingemann 2005; Eckbo & Thorburn 2000; Conn et al. 2005) and 

accounting (see Moeller & Schlingemann 2005) based studies gave mainly evidence on 

negative cross-border effect. However, according to Renneboog and Vansteenkiste (2019) 

literature review, both bidder and target tend to profit from international takeovers, where 

acquirer comes from a country with higher level shareholder protection. In full sample only 

about 7 % of cross-border deals had non-Western country targets. Thus, corpore governance 

aspects of the current deals do not explain the results. All in all, the results of this study 

shows that there is no significant cross-border effect affecting the change in operating 

performance, but international deals have propensity to cause higher post-deal P/B ratio. 

Lastly in table 20 model 4 shows that CEO board member dummy and CEO compensation 

dummy have statistically significant negative coefficients. CEO board member dummy is a 

proxy for a board independence of which theoretical background in subsection 3.4.5 did not 

indicate any strong evidence. Negative CEO compensation dummy is more interesting, 

because theory says that managers’ equity-based compensation is linked to better short- and 

long-term stock performance (see e.g. Datta et al. 2001; Feito-Ruiz & Renneboog 2017) 

following acquisitions. Moreover, in general Mehran (1995) concluded that equity-based 

compensation has a positive relationship with firm value. In that sense reported results are 

conflicting the theory, but it is not analysed further in this study. 
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Table 20. Multivariate regressions for post-acquisition price-to-book (𝑃/𝐵𝑝𝑜𝑠𝑡). 

The table presents the multivariate regression results for different industry, size and performance adjusted post-

acquisition Price-to-book performance (dependent variable 𝑃/𝐵post). Different regression analyses are 

contacted for different subsamples that are described in table 3. Definitions for the explanatory and control 

variables are provided in table 2. For dealing with heteroskedasticity problem White's (1980) 

heteroskedasticity-consistent standard errors are used. P-values are shown in parentheses, and the statistical 

significance of coefficients is indicated by ***, **, and * at 1%, 5%, and 10% levels, respectively. 

  

Model 1: 

Full sample 

Model 2: 

M&A 

activity 

Model 3: 

Prior M&A 

experience 

Model 4: 

Corporate 

governance 

Model 5:   

Firm-level 

persistence 

Intercept 
-7.448** 

(0.038) 

-6.326 

(0.187) 

-6.603 

(0.242) 

3.610** 

(0.023) 

-0.828 

(0.681) 

Prior acquisitions dummy  
-0.135 

(0.864) 
   

Ln(Acquisition rate)   
-1.881*** 

(0.002) 
  

Time since last acquisition   
-0.222 

(0.269) 
  

Prior deal performance 

(post-acquisition P/B) 
    

1.066 

(0.178) 

Same CEO dummy     
3.225 

(0.268) 

Cash dummy 
-0.096 

(0.900) 

-0.072 

(0.952) 

-0.183 

(0.891) 
  

Stock dummy 
-0.156  

(0.842) 

0.876 

(0.539) 

0.997 

(0.603) 
  

Related industry dummy 
-0.412 

(0.427) 

-0.297 

(0.700) 

-0.185 

(0.825) 
  

Cross-border dummy 
1.318* 

(0.083) 

3.086*** 

(0.003) 

3.463*** 

(0.004) 
  

Ln(Acquirer size) 
0.267 

(0.187) 

0.251 

(0.321) 

0.400 

(0.188) 
  

Relative size 
-0.143 

(0.681) 

-0.188 

(0.708) 

-0.085 

(0.868) 
  

Leverage 
0.385 

(0.825) 

0.759 

(0.731) 

3.504 

(0.154) 
  

Cash reserves 
0.659 

(0.814) 

0.106 

(0.973) 

-2.500 

(0.619) 
  

Ln(Acquirer age) 
0.559** 

(0.014)  
    

Board specific skills    
-2.964 

(0.277) 
 

Board size    
0.066 

(0.772) 
 

CEO board member 

dummy 
   

-2.149* 

(0.052) 
 

CEO compensation dummy    
-4.509** 

(0.023) 
 

Number of observations 214 131 116 52 23 

R2 0.118 0.160 0.241 0.186 0.217 
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As a summary for subsections 6.6.2 and 6.6.3, there are some interesting results about 

adjusted post-acquisition operating performance measures. First, acquirers without prior 

acquisitions tend to have a higher EBITDA-to-assets ratio. Second, acquirers with more prior 

acquisitions have lower P/B valuation after deals. Third, more mature acquirer seems to have 

lower post-acquisition cash flow margins, but higher P/B valuation. Fourth, acquirers with 

international deals have higher valuation in the Nordic stock exchanges. Lastly, CEO’s 

compensation connected to total shareholder returns shows negative effect, which is opposite 

to expectations.  

Earlier multivariate regression analyses in subsections 6.1 – 6.5 did not give strong evidence 

that deal- or firm-level characteristics would have effect on change values. However, 

additional analyses in subsections 6.6.2 and 6.6.3 reveal that there are characteristics that 

have propensity to cause differences in post-acquisition performance. Since there are no 

change in performance, it means that these characteristics may have been affecting already 

before the mergers. The findings also show some evidence that acquirers’ post-acquisition 

performance differ from peer firms. This study identifies this difference in acquirers’ 

characteristics, but limits further analyses of nature of the acquirers out of the scope. 
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7  Summary and conclusions 

The main objective of this master’s thesis is to study whether firms’ prior M&A experience 

has an impact on post-acquisition operating performance in the Nordic markets. The study 

also aims to provide general insight into whether firms are able to deliver operating synergies 

through M&As and this way to justify the takeover premiums paid to target firms’ 

shareholders. In addition to realisation of operating synergies, this study analyses the actual 

value creation for shareholders. The data sample consists of 229 deals completed between 

years 2004–2018 by acquirers listed in the Nordic stock exchanges. In order to study prior 

M&A experience and board of directors’ skills, data is filtered to smaller subsamples based 

on the available data. 

Post-acquisition operating performance improvement has been studied a lot in existing 

corporate finance literature since 1970s and 1980s, but the results have been contradictory 

(Martynova et al. 2007). This research applied Ghosh’s (2001) methodology, where 

acquirers’ performance was adjusted with industry, size and performance-matched peer 

firms, instead of simple industry-adjusting. By using this methodology, the first hypothesis 

is that post-acquisition operating performance is not statistically different from pre-

acquisition performance in the Nordic markets. The study concentrated on the effects of 

acquirers’ prior M&A experience, which has not been comprehensively studied in prior 

literature. Due to data availability reasons, skills are studied at board of directors -level, not 

at CEO-level, which has been more common in existing literature.  

Table 21 summarizes the tested hypotheses and empirical evidence reported in this study. 

The first hypothesis is only partially supported, because empirical evidence shows 

statistically significant negative change for two performance measures. The second and the 

fourth hypotheses are supported, while the third is not. Multivariate regression models show 

some statistically significant explanatory variables, but all the models, except for one, are 

statistically insignificant. It means that statistically significant coefficients, for example 

prior acquisitions dummy, may be obtained by chance and the relationships cannot be 

justified. Logistic regression -based robustness tests regarding explanatory variables are in 

line with original multivariate regressions, except for acquirers with higher board of 
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directors’ industry and financial skills which have positive relationship with reduction of 

operating expenses. 

Table 21. Hypotheses of the thesis and the support of empirical findings 

Hypothesis Empirical findings  

H1: Post-acquisition operating performance is not 

statistically different from pre-acquisition 

performance in the Nordic markets. 

Partially supported. Change model analyses 

performed to full sample consist of two 

statistically significant results at 5 % level: 

EBITDA-to-assets of -0.92 % and sales-to-assets 

of -2.09 %. Otherwise, results are statistically 

insignificant and in line with the hypothesis. Since 

2 out 5 performance measures do not support the 

hypothesis, H1 is only partially supported. 

 

H2: Nordic firms' prior M&A experience does not 

have an impact on post-acquisition operating 

performance. 

Supported. Multivariate regression models show 

statistically significant coefficients for prior 

acquisitions dummy for EBITDA-to-assets (-6,5 

%), EBITDA-to-Sales (-21,0 %) and OPEX-to-

sales (24,6 %). However, since these models are 

statistically insignificant, there is no evidence that 

prior M&A experience would affect post-

acquisition operating performance. 

 

H3: The industrial and financial skills of directors 

have a positive impact on post-acquisition 

operating performance in the Nordic markets. 

Not supported. Multivariate regression models 

do not show any statistically significant results for 

Board specific skills. On the other hand, the 

robustness test performed with logistic regression 

analysis shows a negative relationship between 

board of directors’ industry and financial skills 

and change in OPEX-to-sales. Without stronger 

support, H3 is not supported. 

 

H4: Previous M&A performance does not impact 

firm's post-acquisition operating performance in 

the Nordic markets. 

Supported. Statistically insignificant results from 

the multivariate regression models show that 

previous M&A performance does not impact 

firm's post-acquisition operating performance. 
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The first research question is formulated as “Does post-acquisition operating performance 

improve after acquisition in the Nordic markets?”. Based on empirical evidence of this 

study, median change in EBITDA-to-assets is -0.92 percentage points in the Nordic market, 

which means that acquisitions lead to declining cash flows. EBITDA-to-assets is the most 

used performance measure in the prior literature and therefore it is comparable to earlier 

findings. These results differ from the closest comparative studies (see e.g. Ghosh 2001; 

Powell & Stark 2005; Martynova et al. 2007), which did not report statistically significant 

difference between pre- and post-acquisition performance.  

Median change in post-acquisition sales-to-assets deteriorates by 2.09 percentage points. In 

other words, it means that relatively assets after acquisition generate less sales than before 

the deal. Subsamples, which consist of more mature, larger and more leveraged acquirers, 

had increasing significant negative changes in sales-to-assets. The closest comparable study 

for development of sales is Ghosh’s (2001) article, where there was no statistically 

significant change in the sales growth. The rest of the performance measures EBITDA-to-

sales, OPEX-to-sales and price-to-book are statistically insignificant.  

The conclusion regarding to the first research question is that EBITDA-to-assets decreases 

after M&As, and it is explained by declining sales-to-assets, since OPEX-to-sales remains 

unchanged. The results imply that in the big picture, firms fail to achieve both revenue 

enhancing and cost efficiency operating synergies. Moreover, evidence shows no change in 

price-to-book ratio that is used for measuring long-term value creation for shareholders. In 

summary, empirical findings show that firms are not able to generate measurable synergy 

gains through acquisitions. The results do not support neoclassical explanation for M&A 

motives. 

Like the prior accounting studies, also this research analyses the determinants of the post-

acquisition operating performance. The only statistically significant multivariate regression 

model is EBITDA-to-assets with full sample. In line with Linn and Switzer (2001) and 

Ghosh (2001), cash as a method of payment increases post-acquisition cash flows. The more 

interesting finding is that more mature acquirers are performing better after acquisitions than 

younger firms. There is no evidence in prior literature to which this result could be compared. 

The finding does not support value-destroying agency theories which assume more mature 

firms to make more low-return acquisitions (see e.g. Arikan & Stulz 2016). Perhaps, the 

acquirer’s age can be seen as experience. For example, older firms may have more 
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experience on M&A processes, or they may have developed better practices or managerial 

competences over time, which then can be used to improve target firm’s performance and 

this way to deliver the synergies. 

Next, the prior M&A experience is studied. Earlier studies regarding short-term abnormal 

returns for serial acquirers showed declining returns for bidders (see e.g. Fuller et al. 2002; 

Doukas & Petmezas 2007; Ismail 2008). Regarding operating performance, the evidence is 

mixed as Klasa and Stegemoller (2007) reported weakening return on sales for subsequent 

acquisitions while Qian and Zhu’s (2018) study development for return on assets was 

positive. Hayward (2002) and Jaffe et al. (2013) both reported statistically significant 

positive relationship between announcement returns and time since last acquisitions. As 

Aktas et al (2013) explains it: too short interval between acquisitions does not allow the 

experience building to have an effect, while on the other hand too long time could lead to 

organizational memory loss.  

Based on the empirical results of this research, conclusion to the second research question, 

“Does firm’s prior M&A experience have an impact on the post-acquisition operating 

performance?”, is that acquirers’ earlier M&A experience does not have any effect on the 

operating performance of the merged firm. Multivariate regression models or robustness test 

do not give statistically robust results, leading to a conclusion that the number of prior 

acquisitions or time since last acquisitions do not make a difference.  

To answer the third research question, “Do board of directors’ industry and financial skills 

have positive effect on post-acquisition operating performance”, it can be said that acquirers 

with stronger board’s industry or financial skills are not able to generate more operational 

synergies from deals or enhance their long-term value creation. Robustness test shows an 

interesting deviation, where directors with better industrial and financial skills were able to 

reduce operating expenses. It is hard to say whether more value should be given to the 

primary methodology or the robustness test, but the overall picture is clear. The empirical 

evidence of the prior literature is partly mixed concerning directors’ backgrounds. Since 

comparative studies do not exist, these findings are considered to be consistent with theory. 

The answer to the last research question, “Do firms have persistence in the performance 

between prior and current deals?” is that there is no relationship between the last acquisition 

and the current deals. Moreover, the results show no difference whether the current and prior 
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deals are conducted under the same CEO. There is no comparative research available in the 

accounting study context, but short-term abnormal returns have shown some persistence in 

performance (see Jaffe et al. 2013; Golubov et al. 2015). Since earlier empirical evidence 

(see e.g. Ghosh 2001; Powell & Stark 2005) has not shown clear relationship between short-

term returns and long-term operating performance, a comparison of these findings is hard to 

conduct. This applies also to other findings regarding prior M&A experience in this study. 

In addition to the change between pre- and post-acquisition operating performance, the post-

acquisition performance (meaning years 1, 2 and 3) is studied further. The most important 

findings indicate that first-time acquirers tend to have a higher post-acquisition EBITDA-to-

assets ratio, and a higher number of prior acquisitions has propensity to cause lower P/B 

valuation after deals. Also, more mature acquirers seem to have lower post-acquisition 

EBITDA-to-sales, but higher P/B valuation, while acquirers with international deals have 

higher valuation in the Nordic the exchanges. These interesting findings underline that there 

are differences between acquirers. This study, however, fails to find factors affecting the 

change in long-term operating performance or valuation.  

Several limitations for this research can be identified. The full sample of 229 observations 

can be considered adequate, because it is well in line with earlier studies referenced in this 

research. However, some of the subsamples are quite small, which may affect especially the 

multivariate regression analyses. One way to improve the data set could be, for example, to 

include only the largest deals from the Nordics following Healy et al. (1992). This could 

reveal more significant changes in operating performance or the deal- and firm-level 

characteristics. Now more than a half of takeovers had targets with less than 10 % relative 

size, but the fact is that the Nordic M&A market is rather small and larger deals are rare.  

It is important to note that several “cash burning” acquirers who have very low or zero sales 

and high changes in operating expenses were excluded from the data set, because these 

firms’ nature and motivation for M&As may differ from other firms. Also subsamples which 

are used to analyse prior M&A experience and board of directors’ skills, excluded acquirers 

that had been listed less than 10 years before deals. Therefore, the implications of this 

research should not be used for explaining M&A performance for the above-mentioned firms 

outside of the data sets. 
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The closest comparative studies analysed merged firms, i.e. acquirer and target together, 

while this study analysed only the acquirers. This is not considered to be a significant 

deviation, because performance measures are scaled with assets, sales, or book value of 

equity. Otherwise, the used methodology faithfully follows earlier research setups regarding 

industry, size and performance matched peers and change models using median 

comparisons. Therefore, results from the change models are considered to be robust.  

Multivariate regression models combine elements from prior research. R-squared values of 

multivariate regressions are quite low, but they are still in line with the prior literature. 

Except for EBITDA-to-assets, all the multivariate regression models are statistically 

insignificant. Prior studies have also been reporting insignificant models (see e.g. Martynova 

et al. 2007). In addition to research specific limitations, Martynova and Renneboog (2008) 

mention that accounting studies in general suffer from measurement errors. They note that 

accounting standards may vary globally, and they may change over time which also makes 

comparison of findings more challenging. 

The main implications of this study are that firms are not able to generate synergy gains 

through M&As or they may even cause declining operating performance. Evidence shows 

that prior M&A experience does not support firms to make better acquisitions. This is 

important information for both investors and industry executives. The conclusion is not to 

say that extraordinary acquirers or winning M&A strategies do not exist, but this study fails 

to find influencing factors.  

The future research could take new perspectives to measure the prior M&A experience or 

put more focus on skill differences. For example, skills of CEOs or internal M&A teams 

could be studied further. Since the Nordic corporate governance system differs a bit from 

the other Western markets, also other markets could be studied. In addition to different 

market, different time periods could be adopted with larger sample sizes. This research 

identifies the acquirer’s age as a contributing factor to post-acquisition operating 

performance, but not comprehensive reasoning for it. Thus, it could be one interesting 

direction for future research. 
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