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1. Abstract 
 

We investigate the long-term operating performance of corporate mergers and acquisitions of 

133 acquiring companies in Norway from year 2000 to 2020. We employ three different methods 

and four different measures of operating performance that allow us to compare and overcome 

several measurement limitations of previous literature. Acquiring companies significantly 

outperform the median peers in their industry prior to the acquisitions. However, this difference 

becomes less significant after the performance of the matched companies that are chosen to 

control for size and pre-event performance is controlled. For all models employed, we find no 

statistical evidence of improvement in operating performance following M&A activity .  

 

2. Introduction  
 

The study of mergers and acquisitions (M&A) and how they impact firm performance has been a 

topic of interest in financial research for several decades. This research paper aims to contribute 

to the understanding of the long-term operating performance of Norwegian mergers and 

acquisitions.  

 

The relevance of our research question is highlighted by the mixed results presented in previous 

studies and the potential implications for various stakeholders, including academics, private and 

institutional investors, and policymakers. By focusing on the Norwegian market, this study aims 

to provide insights into the impact of M&A in different market conditions, thereby offering a 

more complete view. This research is driven by both professional and personal motivations, as 

we aspire to contribute to the field of M&A and wish to build our careers within this field. 

 

Previous financial theory suggests potential benefits from M&As, such as synergies, economies 

of scale, and increased market power. However, other theories propose that M&A may not 

necessarily result in improved performance due to challenges such as integration difficulties, 

agency problems, and overpayment for target firms. We use a combination of methodologies 
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proposed by Healy et al. (1992), Barber and Lyon (1996), Ghosh (2001) and Abadie and 

Gardeazabal (2003). 

 

The research design involves matching treated firms (firms undergoing an M&A) to control 

groups (comparable firms that are not undergoing M&A) by the amount of total assets before the 

deal date. Then we compare performance three years prior and post the M&A transaction using 

difference-in-differences models. We examine how different methods of payment and the 

relatedness of acquiring and target companies affect operating performance using OLS 

regressions. The non-parametric Wilcoxon test statistic is used to establish the statistical 

significance of the results. 

 

Given the large concentration of companies in the energy sector on the Oslo Stock Exchange 

(OSE), we examine the effect of M&A in this sector more closely. We use the Synthetic Control 

Method (SCM) proposed by Abadie and Gardeazabal (2003) to compare the treated firm to a 

synthetic firm made by a weighted average of similar companies from the Western world not 

undergoing M&A during the same period. 

 

This research paper is structured as follows: Chapter 3 provides a literature review of key 

research papers and their methodological differences; Chapter 4 outlines our research question, 

testable hypotheses and methodology used to investigate the research question; Chapter 5 

describes the sample used in the study and the data collection process; Chapter 6 presents the 

analysis and results of the research; and finally, Chapter 7 concludes the paper and discusses the 

implications of our findings. 

 

We answer the research question by combining empirical evidence and financial theory. The 

study's results add to the ongoing discussion about the effect of M&A on firm performance, 

especially in the Norwegian market and in the energy sector. 
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3. Literature re view 
 

3.1  M&A and operating performance: key findings from prior research 
 

Healy et al. (1992) investigate the impact of M&A on operating performance by using an 

intercept model and a Difference in Difference, (hereafter DiD), model to compare pre-event 

cash flows of merging firms with industry median firms. They measure operating performance as 

the change in operating cash flow return on assets, using pretax operating cash flow measures, 

which in contrast to earnings, are unaffected by the method of accounting and the method of 

payment (Healy et al, 1992). The paper concludes that the operating performance of acquiring 

firms improves considerably after an acquisition due to increasing asset productivity relative to 

their industries. 

 

Ghosh (2001) proposes a different methodology that involves matching each acquiring firm with 

a single comparable matched firm. This approach is based on the findings of Barber and Lyon 

(1996). The matched-firm methodology addresses economic challenges by considering the 

similarities in size and past performance between the merging firms and the matching firms. This 

procedure overcomes issues related to whether the merging firms outperform the industry 

median they are compared to and whether any observed superior performance is driven by 

permanent or temporary factors.  

 

Contradictory to Healy et. al 1992, Ghosh (2001) finds that the operating performance of 

acquiring firms declines following a merger. This study highlights the importance of selecting an 

appropriate control group for comparison. Ghosh also addresses the effect the method of 

payment used in the M&A has on operating performance. Prior research has presented varying 

conclusions regarding the impact of payment methods on operating performance. Myers and 

Majluf (1984) and Fishman (1989) found that cash transactions lead to higher post-merger 

operating performance, while Brown and Ryngaert (1991) found no significant difference in 

operating performance based on the method of payment. 
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selected as the firm with the same TRBC code with the most similar total assets one year prior to 

the deal.  

 

To ensure that our control groups and matched firms had not undergone an M&A during the 

same time-period as the treated firm, we assigned a dummy variable to all potential matches 

based on the timing of potential deals for both the M&A firm and its match. We then filtered out 

matches that had an overlapping deal activity with the acquiring firm we examine. There were 

certain instances where we could not find a comparable firm within the desired range of total 

assets. To mitigate this issue, we expanded our scope beyond the Norwegian market and looked 

for more suitable matches in the Swedish and Danish markets. 

 

The control groups for the SCM are created in a similar manner. Here, we match each treated 

firm within the energy sector with 6-9 control firms each, from the Western world within the 

same TRBC sector code that have the most similarity in total assets to ensure the best possible 

match and to increase the chance of parallel trends assumption to hold (Abadie, 2021). Due to 

the nature of the energy sector, we expand the geographical scope to include the Western world 

as there are not 6-9 comparable companies similar enough in total assets. Due to potential 

variances in political and economic factors, we exclude companies outside the Western world. 

With this method, we matched control firms to be within the range in total assets of 70%-130% 

to that of the treated firm one year prior to the deal. 

 

4.4  Justification for the use of book value over market value of assets 
 

To standardize the value of assets, we consistently use book values to compare companies across 

periods. One of the fundamental ideas in financial theory is that the current market value of a 

company is equal to the discounted future cash flows, indicating that the market value of assets is 

a forward-looking measure. A forward-looking measure may not be appropriate to use when 

comparing current numbers because it reflects expectations of future performance and growth 

potential rather than the actual value of the assets (Barber & Lyon, 1996). 
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Healy et. al (1992) argue that the use of the market value of assets eases the comparison of assets 

over time and across different companies, nevertheless, they acknowledge the limitation of their 

approach as changes in cash flow can alter expectations about future cash flows, which can, in 

turn, affect the market value of assets. To mitigate the issue of forward-looking market values, 

Healy et al. (1992) implement a methodological approach of excluding changes in equity values 

during the year of the merger. However, findings from Agrawal et al. (1992) suggest that market 

values continue to decline in a systematic manner for up to five years following an acquisition. 

Therefore, despite the exclusion of equity values in the merger year, Healy et al.'s approach will 

yield consequently biased results in cash flow ratios where market values of assets are utilized 

(Ghosh, 2001).  

 

In contrast, the book value of assets reflects the cost of acquiring the assets. Book value of assets 

is because of this less affected by market fluctuations, which makes book values more stable 

over time. Therefore, book value of assets provides a more accurate comparison measure, since it 

can provide a more consistent and reliable measure of a firm's financial performance, especially 

over longer periods of time (Francis & Schipper, 1999). Throughout this paper, we consistently 

employ book value of assets in all metrics where both market and book value are feasible options 

to avoid uncertainties and to achieve a more objective representation of operating performance. 
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5. Data 
 

5.1  Sample selection 
 

The sample of deals that we use in our paper is gathered from the Zephyr database of Bureau of 

Van Djik which is a collected dataset of corporate acquisitions that took place between 

01/01/2000 and 31/12/2020. Our sample meets the following criteria: (1) the acquiring company 

is publicly traded on Oslo stock exchange and is based in Norway; (2) all deals are announced 

and completed; (3) we only focus on transactions classified as mergers or acquisitions, other deal 

types such as management and leveraged buyouts/inns, share buyback and minority stake sales 

are eliminated; (4) we exclude M&As within the banking sector due to differences in accounting 

and reporting methods. The banking sector does not report numbers for cost of goods sold, cash 

flows, and selling, general, and administrative expenses among others; (5) the final percentage of 

acquired stake is between 50-100%; (6) finally, acquirer must have accounting data available for 

at least three years prior to the acquisition date, and three years post to the acquisition date. This 

search resulted in a final sample of 133 pairs of acquiring and target firms with a distribution as 

shown in Table 1. 
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Table 1         

Distribution of sample firms based on sector, method of payment and year of the deal. 

          
Sector M&A deals   Year Number of acquisitions  

      2020 4 

Basic Materials 6   2019 4 

Consumer Cyclicals 10   2018 4 

Consumer Non-Cyclicals 31   2017 2 

Energy 39   2016 2 

Industrials 24   2015 3 

Technology 23   2014 4 

      2013 8 

      2012 4 

      2011 3 

Method of payment M&A deals   2010 6 

      2009 6 

Shares 42   2008 12 

Cash 69   2007 16 

Mixed 22   2006 21 

      2005 9 

      2004 4 

Related or unrelated M&A deals   2003 4 

      2002 3 

Related 111   2001 7 

Non-related 22   2000 7 

     

 

The Zephyr database sample also provides us with information about the method of payment 

used in the transaction and the takeover date. Liability payments are treated as cash payments in 

our paper, and the distribution of the method of payment in our sample is shown in Table 1. We 

use TRBC codes to assign relatedness to both acquiring and target firms, allowing us to 

determine the distribution of relatedness. 
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5.3  Performance measurements 
 

We use operating cash flow returns on assets prior to taxes as a measure of improved operating 

performance. By focusing on cash flows, which directly reflect the actual economic benefits 

generated by the assets, we can capture the true value of performance measurement. We find 

operating cash flow to be a useful metric for comparing companies subject to disparate tax 

treatments and capital costs. Recognizing that the extent of economic benefits is influenced by 

the assets employed, we scale the cash flows by the book value of total assets. This allows for a 

meaningful Cash Flow Return on Assets (CFROA) measure that can be compared consistently 

over time and across different firms (Healy et. al, 1992). 

 

We define operating cash flow as sales, minus costs of goods sold, minus selling and 

administrative expenses, plus depreciation, plus amortization. This measure aligns closely with 

the commonly used EBITDA measure, although we take additional steps to exclude the 

systematic allocation of intangible assets, particularly the expenses related to goodwill. Goodwill 

expenses represent the premium paid for the acquired company beyond the fair value of its 

identifiable net assets. By removing goodwill from the analysis, we eliminate a potential factor 

that can affect the CFROA ratio for acquiring companies when compared to non-acquiring 

companies. Given the variations in EBITDA definitions, some of which include goodwill, we use 

the term operating cash flow to avoid confusion. 

 

By excluding interest expenses and taxes, we aim to consider differences in the method of 

financing the acquisition. When an acquisition is financed using cash or debt, it typically leads to 

lower earnings compared to stock acquisitions (Ghosh, 2001; Martynova, Oosting and 

Renneboog, 2007). There are several factors contributing to this trend, and one reason is because 

income or earning-based measures account for the cost of debt. However, income calculations do 

not consider the cost of equity. The method of payment and the systematic allocation of 

intangible assets both have an impact on earnings, which may not necessarily reflect the 

underlying economic performance. The operating cash flow is then deflated by the total book 

value of assets to create a cash flow return on assets ratio.  
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6.6  Synthetic Control Method 
 

The findings of our study, which examined the effects of M&A on the Norwegian energy sector 

using the Synthetic Control Method (SCM), are in line with our earlier results from the two other 

models employed. Tables 8 and 9 present the summary statistics, illustrating that firms involved 

in M&A transactions underperform non-M&A firms in terms of CFROA and CF margin in the 

post-M&A period. The small difference in the pre-treatment period is due to the weighted 

averages being minimized to zero in the pre-treatment period. However, Figures 1 and 2 

illustrate that over the 3-year period following the M&A, the control group consistently 

outperforms the M&A companies with an average quarterly difference of -0.71% and -13.011% 

for CFROA and CF margins, respectively. Although the bootstrap p-values for the two 

performance metrics are not statistically significant (0.4879 and 0.4969), the decrease in CFROA 

and CF margin hold economic significance. 

 

 

 

 

 

 

 

Table 9  
 

Cash flow margin relative to the Synthetic Control 
Method (SCM). Cash flow is calculated as under chapter 
5.3 Performance Measurement. We scale the operating 
cash flows by the net sales for each quarter.   

    
 

Mean pre-treatment 
difference: 

2,8007 
 

Mean Post-treatment 
difference: 

-13,011 
 

Bootstrap p-value: 0.4969 
 

Standard deviation: 2.7098 
 

95% confidence interval: [-18.26 , -7.72] 
 

 
 
Table 8 

 

Cash flow return on assets relative to the Synthetic Control 
Method (SCM). Cash flow is calculated as under chapter 
5.3 Performance Measurement. We scale the operating 
cash flows by the total book value of assets for each 
quarter.  

 

    
 

Mean pre-treatment 
difference: 

0,1828 
 

Mean Post-treatment 
difference: 

-0.7178 
 

Bootstrap p-value: 0.4879 
 

Standard deviation: 0.6605 
 

95% confidence interval: [-1.95 , 0.62] 
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As the SCM data does not fit the normality assumptions required for standard inference 

procedures, we employ bootstrapping, as described in the methodology chapter of this paper, to 

estimate the sampling distribution. With 100 000 resamples for each of the performance 

measures, we get insignificant p-values and a standard deviation of 0.6605 for CFROA and 

2.7098 for CF margin. With a mean post-treatment difference of -0.7178, we consider the 

standard deviation on CFROA to be relatively high, which is also reflected in the wide 95% 

confidence interval from the resampling. Histograms for the 95% confidence intervals from the 

resampling can be examined in Chapter 10, Figures 3 and 4, and in combination with relatively 

high standard deviations, they reveal a high variability and the data. Based on our estimated 

results, with a 95% confidence, the causal effect of an M&A on CFROA and the CF margins of a 

Norwegian energy company is expected to be between -1.95% and + 0.62% and -18.26% and -

7.72% respectively, in the 3-year period after acquiring another company. 
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Figures 1 and 2 are plots of the treated and control group before and after the deal date. A clear 

trend is observed, indicating an instant and large decrease in both CFROA and CF margin for the 

M&A firm s in the first quarters following the M&A deal. 

 

A majority of the quarterly datapoints in Figure 1 show negative differences in post-acquisition 

periods between the treated firms and the control firms, meaning that treated firms are not able to 

improve cash flow return on assets after the merger date compared to its synthetic counterpart. 

These results are also consistent with our earlier findings in both the industry - and matched firm 

models. By averaging the differences of all quarterly data points in each year, we observe a 

difference of -26.8%, -16.09%, -7.45%, and -17.19% in year 0, +1, +2, and +3 respectively. 

Treatment firms are only able to outperform the control firms in two quarters, namely the last 

quarter in year +1 and the first quarter in year +3, the other 10 quarterly datapoints are negative.  

 

From Q16 in Figure 2, 1 year post deal, the M&A firms decrease their CF margins before it 

stabilizes and the difference between the treated and control firms becomes smaller. The trend is 

consistent with our results in the DiD model, but much more economically significant in the 









https://doi.org/10.1111/ajps.12116
https://www.aeaweb.org/articles?id=10.1257/jel.20191450
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Appendix 3: 

Bootstrapping using Python 

 
 

 

 

 

 

 

 

 

 

 



 42 

10.  Tables and Figures 
 

Table 2 

Wilcoxon Signed rank test results, significance at the 5% level. 

 
 

 

 

 

 

 

 

 

Variable Year from M&A Test-Stat P-value Significance
CF ROA -3 2877 0,0006           Significant
CF ROA -2 4046 0,4359           Not Significant
CF ROA -1 3487 0,0296           Significant
CF ROA 1 4360 0,9475           Not Significant
CF ROA 2 3768 0,1226           Not Significant
CF ROA 3 3116 0,0026           Significant

CF Margin -3 2265 0,0000           Significant
CF Margin -2 3608 0,0761           Not Significant
CF Margin -1 3814 0,1497           Not Significant
CF Margin 1 3275 0,0114           Significant
CF Margin 2 3989 0,2948           Not Significant
CF Margin 3 2979 0,0009           Significant
OPEX_NS -3 2385 0,0070           Significant
OPEX_NS -2 3100 0,0034           Significant
OPEX_NS -1 2984 0,0010           Significant
OPEX_NS 1 2931 0,0006           Significant
OPEX_NS 2 2337 0,0000           Significant
OPEX_NS 3 3036 0,0014           Significant
LABOR_NS -3 367 0,0032           Significant
LABOR_NS -2 872 0,0024           Significant
LABOR_NS -1 945 0,0076           Significant
LABOR_NS 1 1340 0,0064           Significant
LABOR_NS 2 1279 0,0085           Significant
LABOR_NS 3 883 0,0069           Significant
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Figure 3: 

Sample distribution of CF ROA 

 

Figure 4: 

 Sample distribution of CF Margin 
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