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Abstract: 

The purpose of this thesis is to further examine the market dynamics of M&As in the cleantech 

and renewable energy industry. This study analyzes the abnormal returns of 273 announced and 

54 completed buyout acquisitions that took place between 1997 and 2014. The event study method 

is used to test if cleantech deals experience higher returns than traditional energy and mining 

deals, if deal completions display similar effects as deal announcements (which is the unique 

contribution of this thesis) and if homogenous deals experience higher abnormal returns than 

heterogeneous deals. The outcomes are that the traditional energy and mining sector outperforms 

the cleantech sectors in homogenous deals. That deal completions effect follows the 

announcements effect for 11 out of 15 groups and that homogenous deals outperform 

heterogeneous deals.  
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1. Introduction 

The purpose of this study is to provide the existing merger and acquisition (M&A) literature in 

renewable energy and cleantech, Basse-Mama et al. (2012), Eisenbach et al. (2011) and Choi et al. 

(2011) with additional depth and market information. Consequently this thesis provides investors, 

management and shareholders with an empirical foundation to take into account in their decision 

making. Specifically this paper uses the event study method to test the short term abnormal returns 

from 273 announcements and 54 completions of buyout acquisitions. The acquisitions are divided 

into cleantech sectors (solar, waste management, water treatment and wind) and a sector of 

traditional energy and mining. The deals are further divided into deal type based on the underlying 

business strategy (horizontal, vertical or risk diversifying). Furthermore this study analyzes the 

abnormal returns at the date of completion of the acquisitions in the case when the completion 

date and the announcement date are not executed simultaneously. This is the unique contribution 

to the existing literature. Another difference to the existing literature is the focus on buyout 

acquisition instead of majority stake deals. 

This thesis tests three different hypotheses. Do the effects of buyout acquisitions align with the 

beneficial idiosyncrasies of the cleantech and renewable energy industry compared to the 

traditional energy and mining sector? Are there abnormal returns from the actual completion of 

the deals, considering the uncertainty of a deal breaking down? And is there a difference between 

the effects depending on the underlying business strategy? 

The findings correspond with Basse-Mama et al. (2012), Eisenbach et al. (2011) and Choi et al. 

(2011) in the sense that the cleantech sectors display positive abnormal returns, primarily at the 

day of the event. Furthermore the effects depending on the business strategy correspond to those 

partly found by Choi et al. (2011). Homogenous deals experience positive abnormal returns 

whereas heterogeneous risk diversifying deals experience negative abnormal returns. However, a 

difference found in this thesis is the positive abnormal returns from homogenous deals in the 

traditional energy and mining sector. Furthermore the analysis of the completion date results in a 

similar effect as from announcement dates in 11 out of 15 cases.  

The outline of this thesis is as follows. The next section, institutional background, explains the 

global trends of M&As in renewable energy and cleantech and why the trends are likely to 

continue. Section 3 explains what effects that can be expected from a theoretical perspective and 

explicitly states the hypotheses that are tested. Section 4 is a review of previous studies and is 
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followed by section 5 that presents the methodology and data in detail. Section 6 presents the 

results and section 7 discusses and concludes the thesis. 

2. Institutional background 

Throughout history, economic growth has evolved from a basis of ending resources and green-

house gas emissions, which leads to significant global warming. In a report from IPCC (2007), it 

is claimed that more than 80 per cent of the world’s energy supplies came from fossil fuels at this 

point in time. In his famous report from 2006, The economics of climate change, Nicholas Stern 

claims that the investments that take place in the next 10-20 years will have a profound effect on 

the climate in the second half of this century and in the next. Yet, there is still plenty of room for 

political actions. Global negotiations for a binding climate agreement failed to be realized at 

Copenhagen 2009, Cancún 2010 and Durban 2011 (Wijkman and Rockström, 2012).  

Given climate change, and the global challenges ahead, the renewable energy and cleantech sector 

is likely to be a hot target for policy makers around the globe to speed the transition towards a 

green economy. One example of this, the first of its kind, is the public funding (£3.8 billion) of a 

green investment bank in the UK. The purpose of this bank is to mobilize investment in the green 

economy and can only do so by investing in projects where the current market does not reach an 

agreement (Green Investment Bank, 2014). This policy provides incentives for the sector to attract 

investors. A surge in mergers and acquisitions (M&As) activity in the renewable energy sector 

during the past years suggests that M&As are becoming an increasingly important strategy for 

decision makers (see Figure 1). Furthermore the trend appeared to continue despite the financial 

crisis of 2008–2009 when many sectors activity lost its momentum and even declined (PwC 

2011).  

As technological change accelerates and the industry gains restructuring priority, acquisitions are 

often viewed as a tool of rapidly exploiting new products and markets made possible by the 

emergence of new technologies (DePamphilis, 2003). In other words, acquisitions are a way for 

companies to enter the cleantech sector and prosper on the growth that is expected.  
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Figure 1. Global renewable energy M&A trend 

Source: Clean Energy Pipeline 

The reasons acquisitions occur are far from clear. Several theories have attempted to rationalize 

the trends of M&As over time. Few of them have been successful and the occurrence of M&As 

are even considered to be one of the top unexplained mysteries in financial economics (Brealey 

and Myers, 1991). This thesis is not dedicated to examine the determinants in detail of M&As, but 

a reasonable explanation for the increasing trend are changes at the macro-level of the global 

economy that leads to industry level shocks that in turn effects the motives and incentives for 

business leaders at the micro level (see Figure 2). The macro-level factors that lead to industry-

level shocks can be economic booms, technology development, globalization and regulation. The 

industry-level shock in turn influences the economic, managerial and hubris motives on the micro-

level, where the decision is made.   

In this context it is evident that policy makers around the world hold the keys to incentivize the 

business community to speed the transition from a fossil fuel dependent economic system to a 

circular economic system. York and Venkataraman (2010) add to this argument by concluding 

that entrepreneurship thrives in a for-profit context. Profitability is needed to attract the interest 

and encourage risk taking of the entrepreneur and disruptive changes are needed. At the same 

time, the industry has undergone substantial changes over the last 25 years in terms of global 
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environmental deregulation as well as increased public spending to promote cleantech. 

(Wüstenhagen and Menichetti, 2011). 

 

 

Figure 2. Rationale for the occurrence of M&A 

Source: Ali-Yrkkö (2002) pp.25 
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3. Hypotheses  

This section specifies three different testable hypotheses that this study conveys. First it is 

expected that cleantech deals should experience a significant higher abnormal return than deals in 

the traditional energy and mining sector. This is due to the backing of public funding and the fact 

that the cleantech industry is growing fast and markets are starting to mature and reach break-

even. Taking part of the green premium that is associated with government intervention and public 

funding should, if correctly applied, lead to higher positive abnormal return than deals that do not 

take part of the premium. Thus the first hypothesis (H1) is concluded as: 

H1: Cleantech and renewable energy sectors experiences higher positive abnormal returns from 

buyout acquisitions than deals in the traditional energy and mining sector. 

Secondly it is expected that announcement date effects are followed by similar abnormal returns 

for the completion date, when there is a delay of the completion. Many deals are automatically 

completed when they are announced but some, roughly one fifth of all deals, are completed at a 

later date. When a deal is not completed at the same time as it is announced it is always subject to 

unexpected risks and uncertainty. Thus the date of completion can be viewed as confirmation of 

that uncertainty evaporating. Hence there could be a second similar boost, or decline, in abnormal 

returns. The hypothesis is that if a sector experiences positive abnormal returns of announcements, 

they should experience a similar second reaction to the completion of the deals. The strength of 

the second reaction may not be equally strong due to the previous knowledge from the 

announcement and the fact that most deals go through, but should be similar. The second 

hypothesis (H2) is defined as: 

H2: If a sector experiences positive or negative abnormal returns for announcements it should 

experience a similar reaction at the date of completion. 

Thirdly it is expected that different types of deals or different underlying business strategies 

experience different abnormal returns due to different potential in synergy effects. Deals that are 

able to utilize both operational synergies and financial synergies should be experiencing higher 

abnormal returns than the deals that are not, i.e. risk diversifying deals. The higher the potential 

synergy of a deal, the bigger the likelihood of streamlining the two firms successfully. Typically, a 

deal that experiences operational synergies can be specified as a homogenous deal and a deal that 

does not as a heterogeneous deal.  
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The homogenous deals are further divided into two subgroups, which are horizontal or vertical. A 

horizontal deal is when a company in for example solar electricity generation acquires another 

solar electricity generation business. The primary reason for this kind of investment is to gain 

market shares and/or geographical expansion. Differently a vertical deal is when, for example, a 

solar electricity generating company acquires a photovoltaic technology developer, or by 

definition, when a company invests in its own supply chain or a technology to grow the already 

existing business. In the case of horizontal and vertical acquisitions the presence of synergies 

should boost the company returns in a positive way. 

A risk diversifying acquisition is a bit less obvious, but cannot be expected to have a positive 

effect to the same extent since there are not the same motives for synergies as in horizontal or 

vertical investments. The motives for synergies are in this case replaced by motives for risk 

diversification and can be viewed as a hedging strategy against shocks to the core sector of the 

investing entity. Since the investment is made in a new operating field i.e. an oil-exploring 

company that invests in a solar technology company, the operating synergy is expected to be 

lower. Hence, the market reaction to this type of deal is expected to be less positive than from the 

homogenous deal type. 

Formally the third hypothesis (H3) is defined as: 

H3: Higher potential for synergy effects should lead to higher abnormal returns for homogenous 

deal types (horizontal and vertical) compared to risk diversifying deals. 

Table 1 below summarizes the direction of the expected effects discussed above. In this case both 

horizontal and vertical deals are considered to be homogenous, and heterogeneous deals are 

considered to be risk diversifying deals.   

Table 1. Expected effects of acquisitions 

Effects Homogenous acquisitions Heterogeneous acquisitions 

   

Operating synergy Yes No 

Financial synergy Yes Yes 

Market power Yes No 

Risk diversification No Yes 

Source: Choi et al. (2012) 
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4. Previous studies 

There are essentially three main previous studies about the effects of M&As in renewable energy 

and cleantech; Choi et al. (2011), Eisenbach et al. (2011) and Basse-Mama et al. (2012). They 

appear to have been written at approximately the same time as all three studies claim that their 

study is the first one, to the best of their knowledge. Yet, they all examine somewhat different 

things using a similar methodology.  

The study by Choi et al. (2011) uses event study methodology with different event window 

intervals. A market model and a general autoregressive conditional heteroskedacity (GARCH) 

model are applied to calculate the cumulative abnormal return before and after the transaction. The 

authors do this to estimate the short term effects of M&As in the cleantech industry on stock 

prices. The major weakness of the paper is the number of observations, which are only 29. The 

authors define homogenous and heterogeneous deals but do not clarify what this categorization 

means. The findings of the study are that there is a positive significant abnormal return of stock 

prices using the market model and the GARCH model. However for investments from the 

traditional energy sector to the renewable energy sector they find negative abnormal return, 

indicating that a risk diversifying deal has a negative effect on returns. It is not clear if the authors 

perform any model fitting for the GARCH model. They specify with literature that usually the 

GARCH (1, 1) is the best model for financial time series but they appear to not test if that is the 

case for the data formally.  

The study by Eisenbach et al. (2011) similarly uses the event study method to test the effects of 

M&As on stock price development within the renewable energy sector. This time the authors 

categorize the data into vertical and horizontal deals but in the end focus their estimations on 

corporate size and other measurements. The Eisenbach et al. (2011) study finds, in comparison to 

Choi et al. (2011), that companies risk diversifying into renewable technology experience a 

positive stock price reaction. Further Eisenbach et al. (2011) document that acquirers experience 

positive abnormal returns using 337 observations ranging from 2000 to 2009. Furthermore this 

study shows that acquirer size, market to book ratio and deals announced in the recent financial 

crises correlate negatively with acquirer returns.  

The third main study in this area of research is performed by Basse-Mama et al. (2012). The study 

carefully assesses the impact of M&As, joint ventures and asset disposals using the event study 

methodology and a weeklong interval of the event window. The findings are similar to the studies 

by Eisenbach et al. (2011) and Choi et al. (2011) and claim the confirmation of the idiosyncrasies 
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of the cleantech industry. Basse-Mama et al. (2012) take the analysis one step further by 

comparing the wealth gains with a control group consisting of non-cleantech deals. Their analysis 

consists of 328 observations in their data ranging from 2001 - 2011. The studies by Basse-Mama 

et al. (2012) and Eisenbach et al. (2011) are more convincing than the Choi et al. (2011) study in 

terms of number of observations. Choi et al. (2011) only use 29 observations all in all. At the same 

time they define a longer event window. In general there appears to be a trade-off in event studies. 

That is, the longer event window you define, the less the number of observations you will have 

after you control for confounding events.   

The studies by Basse-Mama et al. (2012) and Eisenbach et al. (2011) specify that they use the 

standardized cross-sectional residual test presented by Boehmer et al. (1991), hereafter referred to 

as  the BMP-test, which controls for the presence of event-induced variance shifts and allows for 

heteroskedacity. Event induced variance implies that the event effects the variance in the event 

window which could lead to a biased inference due to underestimation of the variance. Therefore, 

to control for the potential bias, this study also uses the BMP-test to test the significance of the 

cumulative average abnormal returns.  

 

This study solely uses buyout acquisitions hypothesizing that the effects of this type of 

acquisitions may differ from majority or minority stake acquisitions. Another contribution of this 

study is the comparison of short term effects between announcement and completion of the 

acquisitions when these two events do not occur simultaneously or during the same event window. 

To the best knowledge of the author this comparison has not been made in any studies of the 

relevant M&A literature. Furthermore none of the previous studies specify and test the effects of 

subgroups in horizontal and vertical deals. Apart from the above mentioned differences to the 

previous studies there are plenty of similarities in the approach and methodology. For example 

both the market model and the BMP significance test are used in the studies by Eisenbach et al. 

(2011) and Basse-Mama et al. (2012).  
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5. Method and data 

5.1 Method 

This study use event study analysis to assess the abnormal returns of 273 announcements and 54 

completions of acquisitions. The key to perform event study analysis is to estimate the 

counterfactual as convincingly as possible. In this case the counterfactual is the normal 

performance of the stock price of the acquiring company. That is, the development of the stock 

price if the acquiring company did not acquire its target. The model used to estimate this is the 

market model using a local or industry index and ordinary least squares (OLS) to estimate the 

counterfactual. All of the previous studies use the market model but they specify different 

estimation window length and different event windows.  

This study specifies a time line starting at 150 days before the event (see Figure 3). The event 

window is the defined as 5 days before the event and 5 days after the event making the window 11 

days. Hence the estimation window ranges from -151 to -6 making the window 145 days. The 

event day, τ, occurs on day 151 of the time series. This specification is motivated by trying to 

include as many observations as possible without risking the assumption of normality needed to 

use the OLS-estimation. The event window is further specified in shorter intervals         as a 

pre-event window,       as a post-event window and on the day of the event as a separate 

window. The post event window is not of particular interest except for the analysis of completion 

dates. The specification of the windows is the same for both announcements and completions of 

the acquisitions and the tests are run separately.  

 

Figure 3.  Window time line 
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The process of testing these effects follows the standard procedure explained by Mackinlay 

(1997). First the normal returns are estimated and to do this it is needed to obtain the percentage 

change from one day to another. The percentage change in returns of the financial time series are 

calculated using equation (1) which states that the returns,  , of security   at time   equals the 

price of yesterday,     , subtracted from the price of today,   , divided by the price of yesterday, 

    :  

 

    
       

    
    (1) 

 

The next step is to use the market model to estimate the normal returns of security i at time t. This 

process is explained by equation (2). 

 

                      (2) 

 

The market model uses the estimated values for    plus the estimated values for    times the 

market index,     plus the error term,    . The market index,    , used at this stage is most of the 

time a local market index, based on the headquarters of the acquirer, but the company returns are 

also regressed against one or two sector specific indices to attain an as strong estimation as 

possible. Appendix A displays in detail which indices that are tested for each industry and 

country. 

The second step, explained by equation (3) and (4), is to calculate the abnormal returns (AR) for 

security   at time  , which is done by subtracting the estimated normal returns (counterfactual) 

from the actual returns:    

   

                   (3) 
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This is explicitly modeled in equation (4):     

  

                            (4) 

    

And further the abnormal returns are summed in equation (5) from the first to the last day of the 

event window in the form of cumulative abnormal return (CAR): 

 

               
  
    

    (5) 

 

Thirdly, in order to analyze the abnormal returns from this point the observations need to be 

aggregated both across securities in average abnormal returns (     , and over time using 

cumulative average abnormal returns              :   

  

     
 

 
     

 
       (6) 

       

                         
 

 
          

 
     (7)  

  

Equation (7) summarizes the final aggregation. The cumulative average abnormal returns 

            between time    and    is equal to the sum of the      between time    and    

which is also equal to the sum of the     for every security   divided by the number of securities 

in the group.   

Once this process is concluded for the different event window intervals the significance is tested at 

the 10, 5 and 1 percent level with the cross sectional BMP-test, similarly as in the studies by 

Basse-Mama et al. (2012) and Eisenbach et al. (2011). The BMP-test is chosen because there are 

reasons to believe that the event windows are subject to event induced variance and because it 
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allows for heteroskedacity as explained by Boehmer et al. (1991) and in section 4. First, equation 

(8) is used to define the variance of the            : 

 

                 
 

  
                        

 
 
    (8) 

 

And once the variance,                 , is calculated for a group of observations the actual 

significance test is completed using equation (9). 

 

     
           

                
             (9) 

 

     will be conducted for four different event window intervals, namely five days before to one 

day before        , on the event day       , one day after to five days after       and across 

the entire 11 day event window       . Naturally, adding the     s for the the three first 

mentioned windows gives the      of the final window. 

This is calculated for six different groups. Four of the groups are within renewable energy and 

cleantech sector (solar, waste management, water treatment and wind). The remaining two groups 

consist of one group with traditional energy and mining sector deals and one containing other kind 

of companies that invest in cleantech deals.   

The event study method is far from perfect. As any economic model it is merely a reflection of the 

real world complexity and subject to certain assumptions. There are essentially three assumptions 

for event studies. First, it is assumed that markets are efficient. This implies that all the 

information that is announced is immediately reflected in the stock price of the acquiring firm 

(Fama 1970). Secondly the event cannot be anticipated. It is assumed that there is no insider 

information about when a deal is announced or completed. This can be analyzed by observing the 

pre-event window        . If there are significant CAARs in this window the deal might be 

subject to certain insider information and anticipation. When this is the case the rest of the event 

windows for the group of acquisitions may need to be analyzed with caution since there may be 

systematic estimation bias or a trend that jeopardize the inference. Thirdly it is assumed that there 
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are no confounders. Confounding events are any other events that specifically affects the stock 

price of the acquiring firm, for instance introducing a new product, filing a damage suit or a 

declaration of dividends. The longer the event window, the bigger is the likelihood to have 

confounding events in the window (McWilliams and Siegel, 1997). This is part of the reason why 

it is problematic to model long term effects.      

5.2 Data 

The data used in this study is mainly from two sources. Acquisition data is obtained from a 

database called Zephyr that is provided by Bureau Van Dijk. The time series data of stock prices 

and indices are collected from Thomson Reuters database DataStream. The data spans from 1997 

to 2014. The process from gathering the data to analysis can be described in three steps. First it is 

collected in raw data form. Then it is sorted to fit this study and finally it is tested. The number of 

observations and their characteristics are presented descriptively after the testing process is 

clarified. Furthermore, the strengths and weaknesses of the data are discussed. 

 

5.2.1 Data collection  

Two search strategies are used in this study with different criteria to collect data of acquisitions in 

the Zephyr database. The only difference between the search strategies is the conditioning of the 

keywords. The keywords used in the search are supposed to cover the majority or all of the deals 

in the cleantech industry. The same list of keywords was used in The Bureau Van Dijk annual 

report of the cleantech industry published in 2013 (Zephyr Cleantech Report 2013). The full list 

can be viewed in Appendix B. 

For the first search these keywords are applied to both acquiring companies and target companies. 

For the second search the keywords are only applied to the target companies. This way, the search 

process should find the deals in the database that are from cleantech companies to cleantech 

companies and from other sectors to cleantech companies. The second criteria are that the 

acquiring company must be listed and that the final stake in the target company must be 100 

percent. This study focuses on buyout acquisitions since they should experience a stronger market 

reaction than major or minor stake acquisitions, since it is more of a statement. Furthermore it 

makes the finalizing process of the acquisition more clear.  

The keywords used in the search are supposed to cover the majority or all of the deals in the 

cleantech industry. The same list of keywords was used in The Bureau Van Dijk annual report of 
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the cleantech industry published in 2013 (Zephyr Cleantech Report 2013) and can be viewed in 

total in Appendix B.  

The first search strategy, when both acquirer and target are conditioned on the above listed 

keywords, listed 742 deals. And the second search strategy, when only the target companies are 

conditioned on the keywords, listed 2160 deals. This totals to 2902 deals, although the vast 

majority of the deals in the first search are also included in the second search. The listed deals at 

this stage are however far from ready to be used in this study. The primary defect is that these 

deals only need to be finalized with the acquiring company holding a 100 percent stake. Therefore 

deals where capital is increased from a previous minor or major stake are listed. Clearing on stake 

increasing deals and duplications between the searches leaves the first search with 422 deals and 

the second search with 894 deals. It is important to make sure that no previous ownership is within 

the deals since the firms who are minority owners may already have access to certain 

technologies. The inclusion of these deals may thus lead to an underestimation of the results. At 

this point the sorting process begins. The collection of the time series data of the firms stock prices 

are implemented after the sorting of the data.  

5.2.2 Sorting the data 

Sorting these deals is sometimes straight forward and sometimes less clear cut. The first sorting 

process classifies the deals into cleantech deals or non-cleantech deals. The definition of cleantech 

used in this study is; a technology or service that aims to reduce reliance on non-renewable 

resources and promotes sustainability in a clear way. 

This leaves 575 cleantech deals. These deals are further sorted, based on their activity 

classification in the database, into one of the following cleantech sectors; solar, wind, water 

treatment and waste management. This information, along with press release statements by 

business managers is the basis for one final sorting into different deal types, namely horizontal, 

vertical or risk diversifying. A horizontal deal is defined as a deal where the acquiring company 

and the target company are in the same business activity, for example, a photovoltaic technology 

developer that acquires a photovoltaic technology developer. The typical motives for a horizontal 

acquisition are to gain market share or tap into a new market geographically. A vertical acquisition 

is defined as a deal where the acquiring company acquires a company within its supply chain, or 

that develops a different technology that can be used in the original business activity i.e. a solar 

electricity generating company acquiring a photovoltaic technology developer. 
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A risk diversifying deal is defined as an acquisition and market-entry into a business activity that 

is new for the acquiring entity i.e. a company in the oil and gas exploration business that acquires 

a company in wind energy generation. This process is also made for deals in the traditional energy 

and mining sector. The subgroup classification stage is sometimes not obvious. A deal is left 

unsorted when the given information in the database regarding activity classification and press 

release statements is not enough. This is done to minimize estimation errors and provide robust 

results. The unsorted deals are included when the abnormal returns are analyzed for an entire 

cleantech sector, as the nature of the underlying business strategy is not considered in this case. 

The same reasoning goes for cleantech deals belonging to a too small sector to run independent 

sector tests i.e. geothermal, electric cars and air purifiers. When the cleantech sector as a whole is 

tested these deals are included. At this stage there are 751 acquisitions left for the analysis so the 

companies’ stock prices are collected from DataStream.  

As the estimation window requires daily stock price data for at least 151 days before the 

acquisition the companies that fails to fulfill this requirement are removed. The data of the stock 

can be missing due to different reasons. For example the acquiring company might have been 

acquired itself at a future date. Or it may not have been listed for long enough. It may also have 

been delisted due to bankruptcy. This leaves 652 observations of acquiring companies’ daily stock 

price. The next step is to clear out acquisitions were the acquiring company and target company 

are already in the same organizations. If the companies’ are subsidiaries they can be considered to 

be integrated before the acquisition to some extent, making the acquisition a formality and matter 

of administration. This final treatment to the data leaves 626 observations before the testing is 

begun.         

5.2.3 Testing the data 

The testing of the data is described in detail in section 5.1 above, but needs to be further 

explained. Using the market model, this study estimates the normal returns. Some of the acquiring 

companies’ returns are not significantly correlated on the five percent level or correlated at all to 

the indices tested. This can happen for a few different reasons. It can, for example, contain outliers 

in the time series. It can also be stable at a zero percentage development throughout the entire 

estimation and event window or its stock price can be developing independently from its market 

place because it is in a special stage in its product life cycle. Usually the testing comes back 

insignificant for companies traded via over the counter intermediaries. When this is the case, the 

observations are excluded from the analysis because it is not possible to credibly forecast the 

normal returns using insignificant and/or uncorrelated indices.  
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This leaves 341 announced acquisitions before finally clearing the remaining observations for 

confounding events. A confounding event in this case is merely any corporate news that might 

affect the stock price during the event window. This is controlled for when the information is 

available in the news archive or press release archive on the company’s website. This eliminates 

another 68 observations and leaves the dataset with 273 announced acquisitions. Out of these 273 

announcements, 54 deals are completed at a later date. Table 2 below shows the categorization of 

the observations.   

Table 2. Categorization of acquisitions 

  

Source: Bureau Van Dijk 

 

Figure 4 below plots a trend of the number of deals that took place each year since 1997. It shows 

the distribution of the deals over time. It is clear from Figure 4 that the trend has been rapidly 

increasing over the last 17 years. However, the trend appears to have peaked in 2006-2007 before 

the financial crises in 2008 and then dropped a little, yet maintaining a relatively high level 

compared to the pre-crises trend.  
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Figure 4. Number of deals trend 

Sector Horizontal Vertical Risk div. Unclear   ∑ 

    
Solar 24 27    -  2 53 

Waste management 53 19  -   3 75 

Water treatment  27 17  -   6 50 

Wind 29  4  -   1 34 

Traditional energy and mining 13  7  9  - 29 

Others into cleantech  -  - 32  - 32 

∑ 146 74 41 12 273 
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Furthermore, Table 3 below compiles the distribution of the nationalities of the acquiring firms.  

 

Table 3. Nationality of acquirers 

Country Solar Waste Water Wind Div/Trad ∑ 

       

Australia - 13 - 2 4 19 

Austria - - 5 - 1 6 

Canada 3 6 5 - 7 21 

Cayman Islands 3 - - - - 3 

China 1 - 2 1 1 5 

Finland - 7 7 - 1 15 

France - 1 3 4 4 12 

Germany 10 - 3 - 2 15 

Great Britain 1 12 1 6 6 26 

India 1 1 1 1 3 7 

Italy 2 3 - - 1 6 

Japan 2 1 1 - 3 7 

Korea 1 - - 1 1 3 

Malaysia - 3 1 - 3 7 

Norway 1 - 2 - 2 5 

Spain 1 1 1 11 3 17 

USA 25 24 16 4 11 80 

Others 2 3 2 4 8 19 

∑ 53 75 50 34 61 273 

       

 

The major weakness of the data is in the sector of traditional and mining deals. If a third search 

strategy were to be implemented, focusing solely on traditional energy deals with different 

traditional energy key words, perhaps the group would consist of more observations. There is also 

a possibility that something is systematically different in the deals that showed up in this search 

compared to the industry as a whole. Therefore the analysis is needed to be careful to extrapolate 

the traditional energy and mining acquisitions to the industry as a whole. Similarly, the major 

strength of the data is that the final sample should contain all, or the vast majority of all, buyout 

cleantech acquisitions that occurred between 1997 and 2014.   
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6. Results 

The results are displayed in Table 4 below. The column for the sectors displays which sector and 

subsequently the deal type of the acquisition. The numbers are the CAARs in percent for each 

event window.  

Table 4. CAARs in percent and significance  

SECTOR CAAR              CAAR       CAAR        

    
Solar    

Announcement -1,01 0,27 -0,99 -1,724  

Completion -1,927 0,90 -1,91* -2,941  

Horizontal -1,04 2,01* -2,79** -1,81  

Vertical -1,03 

 

-1,22*** 

 

1,57 

 

-0,70 

 
 

Waste management      

Announcement -0,78 1,61** 1,05 1,88  

Completion -3,13** 0,80 0,14 -0,0219  

Horizontal -0,29 0,95* -0,16 0,50  

Vertical -1,54* 3,59* 4,15** 4,31  

      

Water treatment      

Announcement 0,79 0,19 -0,34 0,64  

Completion -0,16 0,22 0,47 0,53  

Horizontal -0,25 -0,034 1,06 0,77  

Vertical 2,05 0,44 -2,87 -0,38  

      

Wind      

Announcement -0,85 1,00* 0,73 1,12  

Completion -1,67 -0,03 0,87 -0,83  

Horizontal -0,63 0,45 1,22 1,84  

Vertical - - - -  

      

Traditional and mining      

Announcement -0,30 2,25** -0,04 1,91  

Completion 1,73 1,81 -2,51** 1,02  

Horizontal 0,02 2,56** 1,01 3,29*  

Vertical -0,36 1,66 -1,98 -0,67  

Risk diversification -0,88 -1,71** -0,72 -3,30*  

      

Others to cleantech      

Risk diversification 0,20 -0,25 -0,37 -0,41  

The stars *, ** and *** represent the significance level 10, 5 and 1 percent respectively. 
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The general trends of the results are that all sectors show a positive abnormal return on the day of 

announcement except for the risk diversifying deals. The two risk diversifying groups experience 

negative abnormal returns on the event day and further consistent negative effects throughout the 

post-event window. In particular the effect is strong for the traditional and mining sector where the 

abnormal returns on the event day are -1.71 percent and significant on the 5 percent level. 

Furthermore, the group gives a negative outcome (-3.3 percent) throughout the entire event 

window, significant on the 10 percent level.     

The solar and water treatment sector appears to have contradicting effects between the horizontal 

and vertical subgroups. In other words, the effect appears to be mirrored. Horizontal solar deals 

experience a 2.01 percent increase whereas vertical solar deals are up 1.37 percent on the day of 

the announcement. The effects are reversed in the post-event window but this time without 

significance. Similarly this is the case for the water treatment sector but with positive effects for 

vertical deals on the event day and negative abnormal returns for horizontal deals. In the post-

event window this effects are once again reversed. The fact that these two groups experience such 

contradicting effects among the two subgroups implies that is not too surprising that both sectors 

are insignificant on the aggregate level for this event window.  

The waste management sector experienced positive significant abnormal returns and displays the 

highest abnormal returns in the cleantech industry on the day of announcement. It is up 1.61 

percent on the day of announcement, 1.05 percent in the post-event window and up 1.88 percent 

when aggregating across the entire event window. The result on the event day is significant on the 

10 percent level. Furthermore the pre-event window does not display a significant effect (-0.78) 

which implies that markets are not anticipating the acquisitions nor experiencing confounding 

events in this period. The effects for horizontal deals have similar results but not a clear positive 

effect for the post event window. The subgroup of vertical deals appears to be driving the effects 

with a 3.59 percent increase on the event day, significant on the 10 percent level, a 4.15 percent 

increase in the post-event window, significant on the 5 percent level and a 4.31 percent increase 

when aggregated across the event window. However the significant negative abnormal return in 

the pre-event window implies that this should be analyzed with caution due to potential 

overestimation of the positive effects in the other event windows. Although the systematically 

negative effects in the pre-event window disappears when the horizontal and vertical deals are 

aggregated.  

The wind industry also experience positive significant effects. On the day of announcement 

average abnormal returns are up 1 percent, the post-event window is up 0.73 percent and the entire 
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event window is up 1.12 percent. The pre-event window display negative effects (-0.85 percent) 

but they are not significant. We also note that these results are mainly driven by horizontal deals, 

as there are only 3 vertical deals. For this reason vertical deals are not tested as a subgroup in this 

sector.  

The group of traditional and mining deals experienced significant positive effects (2.25 percent) 

on the event day of announcements and a minor decrease of 0.04 percent in the post-event 

window.  Over the entire event window the announcements in this sector display an increase of 

1.91 percent. The horizontal deals appear to be driving these results and are up 2.56 percent on the 

event day and 3.29 percent over the whole window.  Vertical deals are up 1.66 percent on the 

event day but display a decrease in the post-event window (-1.98 percent) and the entire event 

window (-0.67 percent). 

The risk diversifying deals from the traditional sector into cleantech gives a negative reaction for 

all the event windows but only significantly on the 10 percent level on the day of the acquisitions. 

The risk diversifying deals from other sectors also appear to be negative, although only indicating 

small effects and without significance.    

The effects of the completion dates appear to follow the initial announcements on average fairly 

often. In 11 out of the total 15 possible cases the sign of the completion date is the same. That is a 

positive effect from the announcement date is followed by a positive effect from date of 

completion, and similarly a negative effect is followed by a negative effect in 11 out of 15 times.     
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7. Discussion and conclusion 

The general trend in the results is that most groups experience a positive significant effect on the 

day of announcement.  In fact, the only groups that do not experience this effect are the risk 

diversifying deals which corresponds to the theoretical expectations. This indicates that the market 

reaction depends on the heterogeneity of the firms. The more homogenous the acquiring firm and 

the target firm are the higher short term abnormal returns from the acquisition.  Both of the risk 

diversifying groups displays negative abnormal returns.  

Furthermore the effects with the strongest statistical significance are in general from the day of the 

event. This is in line with the market efficiency assumption of the market model. Another general 

trend is that the pre-event window experiences negative returns. Most of the time this is not 

backed by significance but it could imply that decision makers decide to release the news, or 

finalize the deal in a time where the stock price has fallen. Then the timing of the press release 

could be seen as a business strategy to break off a downward spiral of the stock price. It is not 

reasonable to claim that acquisitions occur solely of this purpose, most of the time it is part of a 

growth strategy, but the timing of the news could be controlled in this way. However if this was 

systematically the case across the observations in this study, it would be reflected with a strong 

significance level and this is not the case.   

Regarding the subgroups of vertical and horizontal the effects lack systematic patterns. That is, 

there are different effects within the subgroups and the effects are not systematic across the 

different industries. Sometimes the horizontal deals are driving the aggregate outcomes and 

sometimes the vertical are. This is not surprising or strange, the two groups are similar in terms of 

synergy expectations and chances are that the driving forces of the abnormal returns are other firm 

specific characteristics. 

The first hypothesis (H1), that cleantech deals experience higher abnormal returns than deals in 

the traditional energy and mining sector cannot be confirmed as homogenous deals in the 

traditional and mining sector display higher abnormal returns than most cleantech groups.  In 

particular, solar and water treatment acquisitions experience lower returns and also without 

significance compared to deals in in comparison. Neither the waste management nor the wind 

sectors display equally strong positive abnormal returns as acquisitions in the traditional energy 

and mining sector. What if the cleantech deals are generally smaller than the deals in the 

traditional and mining sector in terms of deal size? One can imagine that the deal size matters for 
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the analysis and being positively correlated with abnormal returns. That is, the greater the deal size 

the greater the abnormal return. It is also plausible that the average deal size of the traditional and 

mining sector is bigger than that from the different cleantech sectors due to the differences in 

market maturity. Therefore all the observations where deal size is known are plotted against the 

three different windows      , CAAR       and CAAR        in Appendix C. The graphs 

indicate that there does not exist a convincing correlation between deal size and abnormal returns. 

In fact, the biggest deals appear to render in marginal or no abnormal returns at all. This is also 

formally tested by a regression and the   -value was below one percent for all three tests. 

Hypothesis number two (H2), that completion date reactions should follow the reactions of the 

announcement date, cannot be confirmed with any higher confidence although it is to be the case 

for 11 out of 15 groups. In other words it seems that the completion date effect follows the effect 

of the initial announcement to some extent. For two out of four cases where the effects do not 

correspond, the date of completion appears to have close to zero effects. The effect of the 

completion date overshoots the announcement date effects on five occasions. This could be due to 

the differences of the charachteristics of the events. The credibility of a deal going through may 

also effect tha abnormal returns.  

The third hypothesis (H3) is confirmed. The heterogeneous risk diversifying groups of other 

acquisitions and traditional energy and mining deals are the only groups that experience consistent 

negative effects. Whereas the homogenous groups experience consistent positive effects (at least 

for the date of announcement). Since this contrast of effects is the largest for the Traditional and 

mining industry the effects appear to be more dependent on homogeneity than cleantech. This 

somewhat contradicts the findings in previous papers; see Basse-Mama. et al (2012), Eisenbach. et 

al (2011) and Choi. et al (2011). Not from the sense that the cleantech sector appears to experience 

positive abnormal returns of announcements of acquisitions, it does, but because none of these 

studies included a control group for traditional energy. It could be the case that what is driving the 

cleantech deals to positive abnormal returns are the homogeneity of the deal and not the 

idiosyncrasies of the cleantech sector. It is also possible that buyout acquisitions experience 

different effects that majority stake acquisitions and from this standpoint both the findings of 

previous studies and this study may be valid.  

An interesting venue of further research could be to look further into other types of cleantech deals 

as data builds in the next few years i.e. fuel cell, electric cars and air purifiers. It could also be 

interesting to look into the uncertainty effects of deal completions in other sectors. 
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Appendix A 

Country Equity index 

  

Argentina Argentina Merval Index 

Australia S&P Australian Securities Exchange 200 

Austria Austrian Traded Index 

Belgium BEL20 

Canada S&P Toronto Stock Exchange Composite Index 

Cayman Islands - 

China Dow Jones Shenzen Index 

Denmark OMX Copenhagen 20 

Finland OMX Helsinki 25 

France Cotation Assistée en Continu (CAC) 40 

Germany Deutscher Aktien Index (DAX) 30 

Great Britain FTSE 100 Index 

Hong Kong Hang Seng Index 

India S&P BSE 500 index, S&P CNX 500 

Ireland Irish Stock Exchange Overall Index 

Italy FTSE Milano Italia Borsa 

Japan NIKKEI 225 

Korea Korea Stock Exchange KOSPI Index 

Luxembourg Luxembourg Stock Exchange LuxX Index 

Malaysia FTSE Bursa Malaysia Kuala Lumpur Composite Index 

Mexico Mexican Bolsa IPC Index 

Netherlands Amsterdam Exchange Index 

Norway OBX Index 

Republic of the 

Philippines 

PSE Composite Index 

Russia Moscow Interbank Currency Exchange Index 

Switzerland Swiss Market Index 

Sweden OMX Stockholm 

Taiwan Taiwan Capitalization Weighted Stock Index 

UAE ADX General Index 

USA S&P 500 

 

Sector  Market Index 1  Market Index 2 

   

Solar Renixx World NASDAQ Clean Edge Green 

Energy Index 

Water treatment Guggenheim S&P Global 

Water Index ETF 

MSCI Water Utilities Index 

Waste management Waste & Disposal Servicses - 

Wind Renixx World NASDAQ Clean Edge Green 

Energy Index 

Traditional and mining FTSE World Oil & Gas - 
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Appendix B 

“alternative energy” OR “alternative power” OR “biomass” OR “bioenergy” OR “bio energy” OR 

“bio-energy” OR “biofuel” OR “fuel cell” OR “hydrogen” OR “photovoltaic” OR “renewable 

energy” OR “reuseable energy” OR “re-usable energy” OR “solar” OR “waste to energy” OR 

“wind power” OR “wind farm” OR “wave power” OR “geothermal” OR “geo-thermal” OR 

“hydropower” OR “hydro-power” OR “bio-diesel” OR “biodiesel” OR “energy resource 

management” OR “electric vehicle” OR “water purification” OR “intelligent power” OR “air 

quality” OR “energy efficiency” OR “thin film energy” OR “thin-film energy” OR “energy 

efficiency software” OR “energy storage” OR “battery power” OR “water treatment” OR “waste 

management” OR “biogas” OR “anaerobic digestion” OR “wastewater” OR “green construction” 

OR “green buildings” OR “smart meter” OR “smart grid” OR “energy monitoring” OR “marine 

energy” OR “solar thermal” OR “algae” OR “green energy” OR “cleantech” OR “clean tech” OR 

“environmental technology” OR “greentech” OR “charging station” OR “green infrastructure” OR 

“clean energy” OR “tidal power” OR “tidal energy” OR “biodegradable” OR “alternative fuel” 
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Appendix C 
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Graph 1: Deal size and returns 
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Graph 2: Deal size and returns 

𝑅^2=0,0002 

0 

45 

90 

-0,7 -0,5 -0,3 -0,1 0,1 0,3 0,5 0,7 

D
ea

l s
iz

e 
(1

0
0

m
 E

U
R

O
) 

 

CAR (-5: 5) 

Graph 3: Deal size and returns 
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