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Abstract 

 

Does capital investment create wealth for oil and gas firms? Event study analysis of 

investment in both conventional and unconventional resources is made to answer this 

question. Using a sample of 1,282 acquisition and 1,503 divestiture announcements over the 

period 1989 to 2011 we find that resource acquisition increases equity value consistent with 

information asymmetry arguments while resource divestiture also increases value consistent 

with portfolio arguments. The technological innovation literature suggests that investment in 

(divestment of) technologically complex assets could result in losses (gains) relative to 

simpler assets. On the assumption that exploitation of unconventional resources requires 

more innovative technology than conventional resources, we compare returns to conventional 

versus unconventional but find little evidence to support this prediction. Further, we find 

positive total wealth effects associated with these transactions, where both buyer and seller 

benefiting from the transactions on average. Finally, longer term analysis of returns to buy 

and hold transactions shows little evidence to support market biases in reaction to acquisition 

or divestiture announcements.  
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1. Introduction 

This study investigates the impact of capital investment on the value of oil and gas firms 

through analysis of capital investment and divestiture decisions. These transactions, as 

distinct from corporate mergers or acquisitions, provide a fairly clean test of the impact of 

investment. Oil and gas capital investments, or divestitures, can generally be classified as 

belonging to one of two broad classes of resource, conventional resources or unconventional 

resources. This provides the opportunity to test whether technological innovation has an 

impact on these decisions. The technology required to exploit conventional oil and gas 

resources, which flow relatively freely to the surface, is less complex than that required to 

exploit unconventional oil and gas resources. It has been suggested that the profit derived 

from higher technology resources is less certain and may take longer to realize (Pástor and 

Veronesi 2009; Hirshleifer et al. 2013) and so these investments may be discounted by 

shareholders relative to the lower technology assets. Thus, the results from this study are 

important to furthering our understanding of the impact of investment decisions for oil and 

gas firms and for their industry. 

The IHS Herold definitions of unconventional oil and gas resources is relied upon in 

this study and these align with the definitions provided by the US Department of Energy. 

Unconventional resources include coal-bed methane, deep-water oil and gas, heavy oil, 

liquefied natural gas, other non-conventional energy products
1
, shallow water oil and gas and 

tight/shale gas.
2
 Conventional resources are generally defined as being those reserves where 

                                                           
1
 This sub classification is created for brevity in this paper and consists of the sub categories, bitumen/oil sands, 

enhanced recovery, ethanol, frontier, oil shale, tight oil/shale oil and a small other sub classification which is 

part of the original data set.  
2
 See Chapter 7 and associated technology assessment from the Quadrennial Review (EIA, 2015) for a detailed 

discussion and definition of conventional and unconventional oil and gas resources and the changes in 

technology that have occurred over the period of the study.  
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the oil or natural gas flows readily to the surface in economically viable quantities.
3
  This 

simple dichotomous classification is not explained purely in terms of the age or type of the 

technology. For example, extracting oil from Canadian oil sands resources requires a very 

different technology from that applied to North Sea oil resources though both are classified as 

unconventional for the purposes of this study.
4
  Nevertheless, both of these examples involve 

more technological innovation than is required to exploit conventional resources. Further, 

The nature of technology used in the oil and gas industry has changed over time. In the early 

1980’s and 1990’s, fracking was regarded as an unconventional technology. However, as 

more and more oil and gas firms employed the technological innovation in shale oil and gas 

production, fracking and horizontal drilling have become recognized as conventional 

technologies. This effect decreases the difference in technological innovation existing 

between conventional and unconventional resources over the period of the study. Yet, there 

has been considerable development of new technologies to more efficiently exploit 

unconventional resources leading to increasing technological complexity and a further 

widening in the gap in technological complexity that exists between conventional and 

unconventional resources (EIA, 2015).  On balance, it is expected that the technological 

innovation required to exploit unconventional resources is greater than that required to 

exploit conventional resources over the period of this study. Thus, comparison of share 

market reaction to acquisition and divestiture of conventional and unconventional resources 

should provide insight into the impact of technological innovation choice on firm equity 

value.  

                                                           
3
 These definitions are also consistent with the Energy Information Administration classification definitions 

provided on their web site. See:  https://www.eia.gov/tools/glossary/index.php?id=U 

https://www.eia.gov/tools/glossary/index.php?id=C.  
4
 Bitumen and oil sands fall within other non-conventional sub-class within the broader unconventional resource 

class.  North Sea oil falls within the Deep water sub class of the broader unconventional resource class. 
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A useful approach to thinking about the impact of resource acquisition or divestiture 

decisions on the value of the firm draws on both portfolio theory and option pricing (Galai 

and Masulis 1976). Under the assumption of full information and competitive markets, it is 

possible to make predictions concerning the impact of both resource acquisition and 

divestiture on the value of the firm. There are three key steps to this approach. First, the 

firm’s equity is modeled in terms of a call option written on the value of the portfolio of 

resources held by the firm. Second, individual resources earn returns that are not perfectly 

positively correlated with each other and so the acquisition (divestiture) of a resource by the 

firm decreases (increases) the volatility in returns generated by the firm’s resource portfolio. 

Finally, if we value the firm’s equity as a call option on the portfolio of resources held by the 

firm, then acquisition (divestiture) of a resource by the firm decreases (increases) firm value. 

Thus, given perfect information, a competitive market and resource returns that are not 

perfectly positively correlated, this simple approach predicts that announcement of resource 

acquisition (divestiture) decreases (increases) the value of firm equity. In particular, the 

prediction of increased share price on divestiture of resources supports the “focusing 

hypothesis”, which holds that shareholders’ wealth is increased when firms focus on their 

core business.  

The problem with simple option model, as proposed here, is that the assumptions may 

be too restrictive. This appears to be the case for asset acquisition announcements, where 

information asymmetry is often observed in dealings between listed corporations and share 

market investors. The adoption of signaling theory has proven useful in explaining the share 

market reaction to a number of important corporate decisions (Myers and Majluf 1984) 

including asset acquisition. Essentially, given sufficient information asymmetry, the 

announcement of acquisition of an asset provides a costly signal to participants in the share 

market about the firm’s plans to undertake value-enhancing investments in the future. As a 
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consequence, firm value increases to reflect the value created from signaling future positive 

net present value investments. This effect works in the opposite direction to the negative 

share market reaction predicted by the option model, as described above. It should be noted 

that recent literature supports the signaling argument with a positive share market reaction 

observed on announcement of asset acquisitions (Rosenfeld 1984; Jain 1985; McConnell and 

Muscarella 1985; Brailsford and Yeoh 2004). 

There is also support for the positive share market reaction to asset divestiture 

announcements predicted by the option model (Jain 1985) though more recent work suggests 

the possibility of a more complex story (Çolak and Whited 2006). Information asymmetry is 

expected to be less severe for resource divestiture than it is for resource acquisition. Given 

the extensive disclosures that oil and gas firms provide to the market concerning their 

resources, share market participants are more aware of the nature of resources that a firm 

might choose to divest. Thus, an increase in the share price is expected to accompany the 

announcement of resource divestiture consistent with the option model, with support from the 

empirical study by Hite et al (1987).  

The nature of the oil and gas industry suggests there will also be a tendency for firms 

to overbid on average when acquiring oil and gas resources. This argument draws on the 

winners curse hypothesis, previously noted in the auction literature (Lind and Plott 1991). 

The winners curse arises when there is a range of parties seeking to acquire a particular 

resource but no single party knows the true value of the resource. While the average bid may 

indeed reflect the true value of the asset, in reality the bidder with the highest bid wins the 

contract, resulting in overpayment on average, equal to the difference between the amount 

paid and the true value. The magnitude of overpayment is an increasing function of the level 

of uncertainty about the true value of the resource. Thus, it is expected that the overpricing of 
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lower technology-based conventional resources will be less pronounced than the overpricing 

of the higher technology-based unconventional resources. This will result in lower returns to 

those firms acquiring unconventional resource investments relative to those acquiring 

conventional resource investments. Further, those firms divesting resources will earn greater 

returns on announcement of sale of unconventional resources relative to conventional 

resources if technological innovation is sufficient to drive a wedge between these two broad 

resource classes.  

Recent studies have focused on the question of the longer-term effect of technological 

innovation associated with particular investment on firm wealth. Some studies argue there is 

a positive relation between technological innovation and long-term stock returns (Hirshleifer 

et al. 2013) due to under-reaction of share price on the arrival of information (Klibanoff et al. 

1998; Huberman and Regev 2001; Hirshleifer et al. 2009). While these arguments suggest 

market irrationality with prices reacting slowly to information, Pástor and Veronesi (2009) 

propose an alternative explanation which features Bayesian learning about new technology. 

According to their model, share prices of innovative firms initially increase following the 

release of good news about technological innovation. As the risk associated with the new 

technology switches from idiosyncratic to systematic, this results in an increase in the firm’s 

discount rate and a subsequent decrease in its price. These theories suggest investment in 

technology has quite complex long-term effects on the value of the firm.  

Using a sample of 1,282 acquisitions and 1,503 divestiture announcements over the 

period from 1989 to 2011, we find the market on average reacts positively to these 

investment announcements. This reaction is statistically significant for acquisition of 

conventional resources (0.93%) but statistically insignificant for the acquisition of 

unconventional resources (0.57%). In addition, while the share market reaction to divestiture 
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of both conventional and unconventional resources is positive and significant, market 

reaction to divestiture of unconventional resources is significantly greater (1.16%) than 

market reaction to divestiture of conventional resources (0.79%). This is consistent with the 

option based explanation set out above. To further explore this effect, we run cross-sectional 

regressions over the full period as well as over sub-periods with separate analysis of 

unconventional resource sub sectors. While there is evidence of variation in coefficient sign 

and statistical significance for particular unconventional resource sub-sectors across the 

different periods, there is some support for the univariate results. Furthermore, there is 

evidence of a positive total wealth effect on announcement of acquisition of conventional and 

unconventional resources. On average, the total wealth effect of acquisition and divestiture of 

conventional resources is 1.3%. Interestingly, there is evidence of greater wealth effect being 

captured by small firms in these deals. 

Finally, we create portfolios of oil and gas firms based on the nature of the 

acquisition: Conventional, Unconventional and MIX. Analyses of long-term and short-term 

portfolio returns show no significant difference in the returns to invest in either conventional 

or unconventional resource portfolios. While this is inconsistent with the findings of 

Hirshleifer et al. (2013), it suggests that investors quickly and fully impound the information 

concerning oil and gas firm capital investment decisions into stock prices, which is consistent 

with market efficiency.  

This study is organised as follows. Section 2 gives a brief overview of the literature 

and the hypotheses to be tested in this analysis. Data used are described in section 3 and 

methodology and empirical design are explained in section 4. In section 5 we report and 

discuss the empirical results, whilst section 6 concludes. 
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2. Hypotheses 

Advances in technology can have a profound impact on the value of firms in the oil and gas 

industry. For example, one recent advance, the development of fracking, led to increased 

supply of natural gas (Joskow 2013) and a subsequent decrease in natural gas prices (See 

Figure 1). Technological innovations have expanded world energy resources, increasing the 

quantity of energy supplies and helping to maintain economic growth. For example, the U.S. 

Energy Information Administration (EIA) found that production of dry shale gas, one of the 

major unconventional oil and gas resources, increased 23% in the past 10 years (EIA 2011c).  

 (Insert Figure 1 about here) 

Figure 1 illustrates the importance of technological change in explaining the movement in 

natural gas prices. It should be noted that the quantity of horizontal drilling has increased 

substantially over the past few years with a consequent fall in oil and gas prices. These 

technological changes have received considerable attention from policy makers and investors 

and this is reflected in the level of news published in the Wall Street Journal concerning 

unconventional resources over the period from 2005 to 2011 (See Figure 2).
5
 

 (Insert Figure 2 about here) 

While this study is not about corporate mergers and acquisitions, we rely on the mergers, 

acquisition and capital expenditure literature to develop some of the hypotheses set out in the 

following sub-sections.  

                                                           
5
 The reliability and importance of information published in the Wall Street Journal are noted in the literature 

(Mitchell & Mulherin 1994; Tetlock 2007) and the level of media attention received by unconventional 

resources highlights the importance of these resources for investors. 
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2.1. Acquisition   

Consistent with the signaling hypothesis, previous studies find a positive market response to 

capital acquisition announcements (Rosenfeld 1984; Jain 1985; McConnell and Muscarella 

1985; Brailsford and Yeoh 2004). According to this hypothesis, acquisition of conventional 

resources and unconventional resources signal to the market information about the future 

prospects of the firm. While a positive market response to capital acquisition is expected, this 

study sheds further light on the share market reaction to announcements of acquisitions of 

unconventional resources relative to share market reaction to acquisitions of conventional 

resources. The distinction in market reaction further highlights the impact of individual firm 

investment announcements on share prices. Much of the published research on this issue 

implies that the impact on share price will vary with the type of investment and the signal 

conveyed. As, Brailsford and Yeoh state, “... investment information should not be seen in 

absolute terms; rather, it is context specific” (Brailsford and Yeoh 2004, Page 223).  

Four theories are proposed to explain the variation in market reaction to acquisition of 

unconventional resources relative to conventional resources. According to the under-reaction 

theory (Hirshleifer et al. 2013) and the winners curse (Lind and Plott 1991) theory, share 

market reaction to the acquisition of unconventional resources is expected to be less than the 

share market reaction to acquisition of conventional resources. Similarly, under the option 

model, while resource acquisition is predicted to decrease share value on average, it is 

assumed that returns to unconventional resources are less correlated with equity returns than 

returns to conventional resources.  This will result in acquisition of unconventional resources 

having a more negative impact on share value than acquisition of conventional resources. 

Finally, Pástor and Veronesi (2009) argue that the share price of innovative firms initially 

increases as a result of good news about technological innovation. As the risk associated with 

technological innovation switches from idiosyncratic to systematic this results in an increase 
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in the firm’s discount rate and a decrease in its stock price. Accordingly, we posit the 

following hypotheses:  

H1A: The share market reaction to announcements of acquisition of conventional resources 

is positive and significant.  

H1B: The share market reaction to announcements of acquisition of unconventional 

resources is positive and significant.  

H1C: The share market reaction to acquisition of unconventional resources is less than the 

share market reaction to acquisition of conventional resources.  

The option model predicts a negative share market reaction to resource acquisition where the 

returns to the resource are not perfectly correlated with the return to the portfolio of resources 

held by the firm. This provides alternative hypotheses for both H1A and H1B though this 

model supports hypothesis H1C.  

2.2. Divestiture 

According to the option model described above, announcement of divestiture will result in an 

increase in the equity value of the divesting firm. Assume the returns to the divested resource 

are not perfectly positively correlated with the returns to the remaining resources of the firm. 

On divestiture of the resource, the value of the equity in the remaining resources increases 

with the subsequent increase in the volatility of returns accruing to these remaining resources 

(Galai and Masulis 1976). Further, if unconventional resources were more weakly correlated 

with the remaining resources held by the firm than conventional resources, then the increase 

in equity value from divesting unconventional resources would be greater than the increase in 
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equity value from divesting conventional resources.
6
 This gives rise to the following 

hypotheses: 

H2A: The share market reaction to announcements of divestiture of conventional resources is 

positive and significant.  

H2B: The share market reaction to announcements of divestiture of unconventional resources 

is positive and significant.  

H2C: The share market reaction to divestiture of unconventional resources is greater than 

the share market reaction to divestiture of conventional resources.  

2.3. Synergy effects 

While this paper is not concerned with corporate merger or acquisition among firms within 

the oil and gas industry, we do draw on this literature in developing the third hypothesis. 

Various explanations have been noted in the literature concerning whether merger or 

acquisition activity creates wealth for the two parties to a merger or acquisition transaction. 

This question is generally tested by summing the change in value of the acquirer and the 

change in value of the seller around the time of the announcement of the acquisition. If this 

sum is positive then the transaction is said to create wealth. If this sum is negative then the 

transaction is said to destroy wealth. 

The first explanation for wealth creation, commonly noted in the takeover literature, 

concerns synergy theory (Halpern 1983). If synergies are created on acquisition of the asset 

then the change in the combined share market value of the acquiring and divesting firms is 

positive and significant (Bradley et al. 1988; Kaplan and Weisbach 1992). The second 

                                                           
6
 We are not able to assess whether this correlation is indeed lower for unconventional oil and gas resources. 

Return data for specific oil and gas resources are not available for analysis due to the nature of this market and 

so correlations cannot be calculated between the returns earned on an oil and gas firm investment and those 

earned on specific oil and gas resources.   
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explanation concerns non-synergistic theories of mergers and acquisitions. These include 

managerial hubris (Roll 1986), managerial entrenchment and empire building (Jensen 1986; 

Shleifer and Vishny 1989). These alternative theories predict a non-positive combined share 

market reaction. Recent empirical tests are whole-of-market studies, which generally include 

the petroleum industry as part of the sample (Mulherin and Boone 2000; Jain et al. 2011). 

These studies suggest there is a wealth creation from merger and acquisition transactions on 

average, though there is evidence of considerable wealth destruction for some sub-sectors of 

the market (Harford, Humphery-Jenner, Powell, 2012). 

Behavioral explanations provide the third set of explanations and include market 

timing and momentum trading. These behavioral explanations suggest that merger and 

acquisition transactions are driven by price levels or perhaps by past merger or acquisition 

activity.  If these explanations apply then there is little reason to expect merger or acquisition 

transactions to create wealth on average. In a study of Canadian oil and gas firms, Ng and 

Donker (2013) find firms take into account both oil and gas prices and individual firm oil and 

gas reserves when choosing to merge with, or acquire, another oil and gas firm.  Hsu and Zhu 

(2017) add to this literature using a more recent sample of US oil and gas firms. While they 

include prices to proxy for the value of reserves, consistent with Ng and Donker (2013), they 

also include production growth as a proxy both for technological advances and recoverable 

reserves. Both of these variables are found to explain changes in merger and acquisition 

activity over the period of their study. They also find some support for momentum effects 

using lagged merger and acquisition activity. More relevant to the present study is the Ng and 

Donker (2013) finding that oil and gas acquirer firm value decreases on average on 

announcement of an acquisition while oil and gas target firm value increases around this 

time. It is not possible to determine whether total wealth was actually created by the 

transactions analysed in this study.  
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Given the nature of oil and gas firms and the simpler nature of resource acquisition or 

divestiture transactions, it is expected that information asymmetry theory and the option 

model will drive the share market reaction on announcement of these transactions. In this 

case, wealth creation occurs where the information asymmetry effect exceeds the option 

model effect for the acquiring firm. Wealth destruction occurs where information asymmetry 

is immaterial for the acquiring firm and the remaining option model effects are such that the 

decrease in value of the acquiring firm exceeds the increase in value of the divesting firm. 

Given this argument and the references to the earlier merger and acquisition literature, we 

expect the oil and gas resource based transactions to result in creation of valuable synergies 

on average and this gives rise to the following hypotheses. 

H3A: The combined wealth effect for matched acquisition and divestiture of conventional 

resources is positive.  

 H3B: The combined wealth effect for matched acquisition and divestiture of unconventional 

resources is positive.  

2.4. Portfolio analysis 

In this sub-section, we investigate the market reaction to acquisition announcements for a 

portfolio of firms, which only invest in either conventional resources or unconventional 

resources. According to the under-reaction hypothesis, the immediate market reaction to 

announcement of acquisition of an innovative asset is uncertain (Hirshleifer et al. 2013), but 

there is a positive relation between innovation and firm future stock returns (Hirshleifer et al. 

2013). Applying this notion to unconventional resources and conventional resources, the 

immediate (short-term) market reaction to acquisition of a unconventional resource is 

expected to be less than that observed for acquisition of conventional resources. 

Unconventional resources are new to the market and it is argued that investors encounter 
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difficulty in analysing the economic implications of the acquisition of these resources in the 

short run. This is consistent with market irrationality noted previously in the literature review. 

As such, the market tends to undervalue the unconventional resources on announcement of 

their acquisition. Yet, the market is expected to react positively to these announcements in the 

long run, consistent with the positive relation observed in the literature between innovative 

asset acquisition and the future stock returns. Indeed, Hirshleifer et al. (2013) argue that 

inefficient markets and limited investor attention result in share prices that do not fully reflect 

new information. In particular, the market is expected to underreact to information in the 

short run when such information is less salient or arrives during period when investors are 

less attentive (Klibanoff et al. 1998; Huberman and Regev 2001; Hirshleifer et al. 2009).  

An alternative explanation for the discount of the value of unconventional resources 

relative to conventional resources can be attributed to information asymmetry between the 

seller and the acquirer of the resource. According to this theory, the acquirers know less 

about unconventional resources on acquisition date than they know about conventional 

resources. Given the greater information asymmetry concerning unconventional resources, 

these resources will tend to be written down more than conventional resources, all else held 

constant, on announcement of acquisition.  The lower share price reaction of a firm that 

acquires unconventional, rather than conventional resources, will ensure subsequent greater 

long-run returns as the market eventually recognises the value of these investments. Thus: 

H4: The long-term return for a portfolio of firms following announcement of acquisition of 

conventional resources is expected to be less than the long-term return for a portfolio of 

firms following announcement of acquisition of unconventional resources. 
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3. Data sources and sample selection 

Capital expenditure announcements are extracted mainly from news wire services. The Wall 

Street Journal Index (McConnell and Muscarella 1985; Borna and Ryan 2000), the Dow 

Jones News Retrieval (Vogt 1997) and the Lexis Nexis News Wire (Chung et al. 1998; Kim 

1998) are used to obtain information on capital expenditure announcements by U.S. listed 

firms. Some studies obtain information on asset level acquisitions from the Securities Data 

Corporation (SDC) database. For example, Bates (2005), Çolak and Whited (2007) and 

Warusawitharana (2008) use SDC database in their study of asset purchases and divestitures 

and Akhigbe, Martin and Whyte (2007) use SDC in their study of partial acquisitions of 

target firms.  

While the Securities Data Corporation (SDC) database is well regarded in the 

literature as a primary database for merger and acquisition type studies (Raghavendra Rau 

and Vermaelen 1998; Rossi and Volpin 2004), Herold database is commonly used in the 

energy finance literature (Merton and Upton 1985). The Herold database contains detailed 

information on acquisition and divestiture in the energy sector, ranging from individual assets 

(capital investments) to corporate mergers and acquisitions.
7
 This study is based on capital 

investment data obtained from the Herold merger and acquisition database with the majority 

of the transactions referring to acquisition or divestiture of upstream resources. These 

transactions are identified via firm investment announcements, SEC filings and news releases 

in the media, consistent with other capital expenditure studies, which generally rely on news 

wire services. A key point of difference with the Herold data is the extensive coverage of the 

                                                           
7
 Herold data have also been extensively used in finance studies over the past 30 years. Examples of this include 

using financial and operational data for valuation of reserves and oil and gas firms (Merton & Upton 1985; 

Harris & Ohlson 1987; Boone 1998), analysing political risk using Herold Merger and Acquisition data (Click 

& Weiner 2010), examining the relation between Herold estimates and stock prices (Magliolo 1986), 

investigating the role of historical cost to value oil and gas firms (Ghicas & Pastena 1989) and analysing 

investment behaviour of oil and gas firms (Mohn & Misund 2009, 2011) 
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more unique features of firms in the oil and gas industry. For example, Herold provides 

extensive sector and subsector classification schemes on which we rely in this analysis.
8
  

Financial data used to calculate control variables are extracted from CRSP and 

Compustat. The four-factor asset pricing model factors, used in estimation of abnormal 

returns, are obtained from Kenneth French’s webpage.
9
 Volatility estimates for crude oil and 

natural gas are calculated using the CME Group crude oil (WTI) and natural gas (Henry Hub) 

futures contracts respectively. These estimates are calculated using the last 30 daily futures 

returns for the contract that ceases trading just prior to the month of the announcement.  

An initial sample of 33,542 transactions was obtained from the Herold merger and 

acquisition database covering the period 1989 to Aug 2011. This includes all energy related 

asset and corporate acquisitions worldwide. Several filters are applied to constrain the sample 

to U.S. firm capital investments or divestitures, specifically excluding corporate mergers or 

acquisitions. The final sample of asset acquisition sectors is initially restricted to four sectors, 

upstream, midstream, downstream and oilfield services. There are 8,236 deals remaining after 

excluding firms with no financial data in the CRSP and the Compustat merged database. 

Deals that are not also reported on SDC platinum or the news wire services are also excluded. 

Observations with simultaneous announcement of acquisition of conventional and 

unconventional assets by the same firm on the same date are excluded from the sample. 

Finally, takeover announcements are excluded from the capital expenditure announcements 

to maintain a clean sample that focuses on capital expenditure transactions (Brailsford and 

Yeoh 2004).  This leaves a final sample of 1,282 acquisition and 1,510 divestiture deals after 

excluding firms with insufficient share price data during the event window and estimation 

period or firms with insufficient oil and gas operational data (See Table 1).   

                                                           
8
 For example, Herold provides information on all asset acquisition deals in the oil and gas industry in upstream, 

midstream, downstream and oilfield services.  
9
 Kenneth French Webpage (http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html). 
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 (Insert Table 1 about here) 

Descriptive statistics are reported in Table 2. Panels A and B report the statistics for 

the control variables in the acquisition and divestiture sample respectively. The choice of the 

control variables is consistent with previous studies (Sicherman and Pettway 1992; Mulherin 

and Boone 2000; Moeller et al. 2004). Vol-Oil and Vol-Gas refer to volatility estimates 

calculated for the CME Group crude oil (WTI) and natural gas (Henry Hub) futures contracts 

respectively. These volatility estimates are calculated using the last 30 daily futures returns 

for the contract that ceases trading in the month immediately preceding the announcement 

month. Total assets for the firm (AT) are expressed in millions, with the (Size) control 

variable used in regression analysis being the natural log of total assets. Consistent with 

Uysal (2011), the market–to-book ratio is used to control for growth; it is calculated as the 

sum of the market value of equity plus preferred stock plus liabilities minus balance sheet 

deferred taxes and investment tax credit scaled by book value of total assets (AT). Return on 

assets (ROA) is the ratio of earnings before interest and taxes (EBIT) to total assets. 

Leverage, calculated as total liabilities to total assets, is used as a control variable. Firm age 

(Age) is the natural log of the number of years the firm has been listed on the stock exchange 

(AA) (See Appendix A for a description of variables).  

(Insert Table 2 about here) 

The average size of the firms in the acquisition sample is less than the average size of 

the firms in the divestiture sample. Further, the average firm age in the divestiture sample is 5 

years older than the average firm age in the acquisition sample. Firms in the acquisition and 

divestiture groups have, on average, a ROA of 15% per annum.  Firms in the acquisition 

group tend to have a higher market-to-book ratio (growth), lower leverage and are younger 

although these mean differences are not economically large. The oil and the natural gas 
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volatility measures tend to be higher for the acquisition sample than for the divestiture 

sample, possibly reflecting differences in the timing of the announcements included in these 

two sub-samples.   

Spearman rank correlation coefficients are reported for the acquisition and divestiture 

sub-samples in Panels A and B of Table 3. In both panels, the correlation coefficients show 

that older firms tend to be larger and have greater ROA regardless of whether they choose to 

acquire or divest assets.  Yet, while larger firms have lower market-to-book ratio and higher 

leverage in the acquisition sample, the market-to-book ratio is higher for the divestiture group 

with no link between age and leverage evident for this group. We explore the differences 

between these two groups in the analysis reported below.   

 (Insert Table 3 about here) 

Panel A of Table 4 reports the frequency and the proportion of acquisition and 

divestiture announcements that fall within the classifications, conventional and 

unconventional. Announcements falling under the unconventional classification are further 

sorted into seven sub classifications. There are 737 announcements of acquisition of 

conventional resources and 545 announcements of acquisition of unconventional resources. 

For divestitures, a total of 918 announcements related to conventional resources and 585 

announcements related to unconventional resources. There are somewhat more divestiture 

announcements than acquisition announcements, with around 60% of the announcements 

falling within the conventional classification. Further, deepwater and shallow-water 

announcements account for most of unconventional acquisition and divestiture 

announcements. Panel B of Table 4 further dissects each of these announcements into one of 

four further classifications: downstream, midstream, oil field and upstream. The majority of 

the announcements are classified as upstream (91% for acquisitions and 92% for 
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divestitures). The annual acquisitions and divestitures frequencies are reported in Table 5. 

These suggest a general increase in the number of announcements over the study period.  

 (Insert Tables 4 and 5 about here) 

4. Empirical Design 

4.1.  Univariate analysis  

We use the event study method (Ball and Brown 1968; Fama et al. 1969) to assess the impact 

of capital expenditure announcements on oil and gas firm share price. As capital expenditure 

announcements tend to be randomly distributed over time, we use the traditional event study 

approach. Both observed return and expected return are required to estimate the abnormal 

return for day 𝑡 within the event window for announcement (event) 𝑖 drawn from the N 

events that make up the announcement sample. Coefficients used in the calculation of 

expected returns are estimated over a 258-day estimation period starting from day 𝑡 = −269 

to day 𝑡 = −11. The announcement date is allocated the event time of zero, 𝑡 = 0, and the 

event windows considered in this analysis range from day 𝑡 = −10 to day 𝑡 = +10. The 

abnormal return for each day t in an event window is calculated by subtracting the expected 

return from the observed return on that day as follows: 

𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 − 𝐸(𝑅𝑖𝑡)           (1) 

Where, 𝐴𝑅𝑖𝑡 represents the abnormal return at day 𝑡 for event i, 𝑅𝑖𝑡 denotes the 

observed return at day 𝑡 for event 𝑖 and 𝐸(𝑅𝑖𝑡) is the expected return at day 𝑡 for event 𝑖 

calculated using the coefficients estimated over the estimation period using ordinary least 

squares regression. Abnormal returns are estimated using numerous models in the literature, 

though the Carhart four-factor model is generally relied upon in this study. This model, 

incorporates the three Fama and French factors (Fama and French 1992) as well as Carhart 
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momentum factor (Carhart 1997). Given this model, the expected return estimate at day 𝑡 for 

event i is calculated as follows: 

𝐸(𝑅𝑖𝑡) = �̂�𝑖 + �̂�𝑖𝑅𝑀,𝑡 + �̂�𝑖𝑆𝑀𝐵𝑡 + ℎ̂𝑖𝐻𝑀𝐿𝑡 + �̂�𝑖𝑈𝑀𝐷𝑡                                             (2) 

Where, 𝐸(𝑅𝑖𝑡) represents the expected stock return on day t for firm associated with 

event 𝑖, 𝑅𝑀,𝑡 denotes the return of the value weighted CRSP market index at day 𝑡, 𝑆𝑀𝐵𝑡 

refers to the return of the small minus big portfolio at day 𝑡, which is a proxy for the size 

effect, 𝐻𝑀𝐿𝑡 denotes the return of the high minus low book-to-market ratio firm portfolio at 

day 𝑡, which captures the value/growth effect and 𝑈𝑀𝐷𝑡 represents the returns of high minus 

low portfolio at day 𝑡, which captures the momentum effect.  

As a robustness check, the market model and the zero-one model are also used to 

estimate expected returns. The market model is a one-factor market model based on the 

return of the value weighted CRSP share market index. A constrained form of this model, the 

zero-one market model, is also used in the analysis.
10

 In this case the abnormal return is 

calculated by subtracting the value weighted CRSP share market return from the firm’s 

observed return. This constrained form of the market model has also been used previously in 

the literature as a robustness check (Moeller et al. 2004).  

For each event i, the cumulative abnormal return (CAR) is calculated for eight different 

windows CAR is calculated as follows: 

𝐶𝐴𝑅𝑖,𝑚,𝑛 = ∑ 𝐴𝑅𝑖,𝑡

𝑡=𝑛

𝑡=𝑚

                                                                                                                (3) 

Where the interval (𝑚, 𝑛) refers to one of the following windows:  

                                                           
10

 This measure of expected return imposes a zero intercept and a beta of one on the simple one factor market 

model. 
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(−10, +10), (−5, +5), (−5, +1), (0,0), (−1, +1), (0, +1), (−1, +5), (+1, +10)                   

The event window interval (𝑚, 𝑛) refers to a particular sub-period which surrounds 

the announcement date (event day 𝑡 = 0). If the announcement date is accurately identified 

then it might be sufficient for the estimated cumulative abnormal return period to focus on 

the days immediately surrounding the announcement date such as (0,0), (−1, +1)  or 

(0, +1). If there is some uncertainty about the accuracy of the announcement date then a 

longer sub-period might be required to capture the impact of the announcement on the firm’s 

share price.  Sub-periods, (−10, +10) or (−5, +5) are included in analysis to allow for this 

possibility. Finally, sub-period (−5, +1) is included to allow for the possibility of 

information leakage in the market prior to announcement and sub-periods (−1, +5) and 

(+1, +10) are included to allow for the possibility of market inefficiency, where the market 

might be slow to react to the announcement. The 3-day CAR estimated three days around the 

announcement date (-1,+1) for each event i will be used in the regression analysis.  

For the univariate analysis, we calculate the average CAR (or CAAR) for each of the 

above windows (𝑚, 𝑛) in order to analyse the significance of the abnormal return. Average 

CAR for N events is calculated as follows: 

𝐶𝐴𝐴𝑅𝑚,𝑛 =
1

𝑁
∑ 𝐶𝐴𝑅𝑖,𝑚,𝑛

𝑁

𝑖=1

                                                                                               (4)          

The literature provides a range of parametric and non-parametric methods that could 

be used to test the statistical significance of abnormal returns and cumulative abnormal 

returns calculated for the various event windows. Two problems of particular note have been 

identified in the recent literature, event induced volatility and cross correlation in abnormal 

returns. While a number of methods have been proposed to deal with these (Kolari and 
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Pynnönen 2010),  we use the Boehmer et al. (1991) standardized t-test in this study to assess 

the importance of these issues for our sample. 

In addition to analysis of short-term effects, we also report the results from analysis of 

the longer-term impact of acquisition and divestiture decisions on share returns. We calculate 

Buy and Hold Abnormal Returns (BHR or BHAR) for stock portfolios in an effort to identify 

the long-term impact of these decisions. Two different approaches are used. In the first 

approach (BHR), buy and hold return is calculated over a holding period T following the 

announcement date (t = 0) as follows: 

𝐵𝐻𝑅0,𝑇 = ∏(1 + 𝑅𝑖,𝑡) − 1

𝑇

𝑡=0

                                                                                                  (5) 

 

 The second approach (BHAR) follows Fu et al. (2013) who use a market adjusted 

buy and hold return which is calculated as: 

𝐵𝐻𝐴𝑅0,𝑇 = (∏(1 + 𝑅𝑖,𝑡) − 1

𝑇

𝑡=0

) − (∏(1 + 𝑅𝑚,𝑡) − 1

𝑇

𝑡=0

)                                            (6) 

 

 

Where 𝑅𝑖,𝑡 is the monthly stock return for security i during month t; 𝑅𝑚,𝑡 is the 

monthly return for the CRSP value weighted market index during month t and T refers to the 

holding period. Three holding periods of 12, 24 and 36 months are used in the calculation of 

these returns. These returns are then averaged to check if there is a significant long-term 

impact post acquisition events. 

4.2. Analysis of wealth effect 

We estimate the combined wealth effect for the acquirer and seller in each transaction using 

both equally weighted cumulative abnormal returns (EWCAR) and the value weighted 

cumulative abnormal returns (VWCAR). The value weighted cumulative abnormal return  
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calculation follows the procedure set out by Mulheim and Boone (2000). While Mulherim 

and Boone (2000) use only the zero-one version of the market model to estimate expected 

returns in their analysis, we estimate the value weighted cumulative abnormal return using 

the Carhart four factor model (Carhart 1997).
11

 Consistent with Mulheim and Boone (2000), 

we use the 3-day CAR (-1,+1) to estimate the value weighted CAR for each event i using the 

matched acquirer and seller as follows:  

𝑉𝑊𝐶𝐴𝑅 =
(𝐶𝐴𝑅𝐴𝑐𝑞 × 𝑊𝐴𝐶𝑄𝑡−2 + 𝐶𝐴𝑅𝐷𝐼𝑉 × 𝑊𝐷𝐼𝑉𝑡−2)

𝑊𝐴𝐶𝑄𝑡−2 + 𝑊𝐷𝐼𝑉𝑡−2
                                              (7) 

 

Where 𝐶𝐴𝑅𝐴𝑐𝑞 refers to the acquirer firm’s cumulative abnormal return using the 3 days 

around the announcement day. 𝑊𝐴𝐶𝑄𝑡−2 is the equity value of the acquirer firm two days 

prior to the announcement date. 𝐶𝐴𝑅𝐷𝐼𝑉 corresponds to the divestiture firm’s cumulative 

abnormal return using the 3 days around the announcement day. 𝑊𝐷𝑖𝑣𝑡−2  is the equity value 

of the divestiture firm two days prior to the announcement date. The combined returns for 

matched pairs are then averaged to check if there is a significant total wealth effect. 

5. Empirical results 

In this study, we investigate the sensitivity of the oil and gas firm value to announcement of 

acquisition or divestiture of resources. Further, we test for the impact of technological 

innovation on oil and gas firm share by comparing the market reaction associated with 

announcements concerning higher technological innovation unconventional resources with 

announcements concerning the conventional resources, which require less technological 

innovation. Further, the total wealth effect of acquisition and divestiture for the firms 

involved in a transaction is also investigated. Finally, the share price sensitivity of oil and gas 

                                                           
11

 For robustness, we also estimate the expected returns for CAR calculation using the zero-one model and the 

market model. There is little difference in the results and so we do not report them separately here. 
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firm investment in various subsectors of oil and gas industry is explored. The results reported 

here are based on abnormal returns calculated using the four-factor model.
12

  

5.1. Acquisition of conventional and unconventional resources 

Univariate analysis is initially used to investigate the share market reaction to announcements 

of acquisition and divestiture of unconventional resources and conventional resources. We 

compare the market reaction to these announcements in further exploring the impact of 

technological innovation on the value of oil and gas firms.  

Table 6 reports event study results for separate acquisition and divestiture samples. 

Panel A of Table 6 reports the event study results for acquisition of conventional and 

unconventional resources. Consistent with hypothesis H1A, there is a positive and significant 

market reaction to acquisition of conventional resources. This is supported for each event 

window that includes the announcement day (Panel A). The results for announcements of 

acquisition of unconventional resources are less well supported. While the coefficients are 

positive for event windows including the announcement day, statistical significance is only 

found for the event window (0,0). This announcement day result supports hypothesis H1B, 

but is not particularly convincing given the statistical significance of this result is so sensitive 

to event window choice.  

(Insert Table 6 about here) 

Unconventional resource acquirers also realize lower returns than conventional 

resource acquirers on average over event windows spanning the announcement day. 

However, it should be noted that this difference is not statistically significant, with the 

exception of the average CAR for event window (-5,+1). The average return for conventional 

                                                           
12

 Given the consistency of the results observed across the three models used to estimate expected returns, we 

focus on the abnormal returns derived using the four-factor model in the following subsections.    
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resources for the three days around the announcement is 0.93% and for unconventional 

resources it is 0.57%. Thus, while the abnormal return on announcement of unconventional 

resource acquisition is less than abnormal return on announcement of conventional resource 

acquisition there is little statistical support for hypothesis H1C, except for the event window 

(-5,+1).  

The positive and significant share market response to the announcement of the 

acquisition of conventional resources is consistent with previous capital acquisition studies 

(Rosenfeld 1984; Jain 1985; Hite et al. 1987). Yet, a positive and statistically insignificant 

market response is also noted in some studies (Zaima and Hearth 1985; Sicherman and 

Pettway 1987; Datta and E. Iskandar-Datta 1995). We find a similar result here with respect 

to the announcement of acquisition of unconventional resources. Thus, one contribution of 

this study is to highlight the variation in market response to announcement of acquisition of 

conventional resources compared with unconventional resources. To the best of our 

knowledge, this is the first study which documents differential share market reaction to these 

two broad classes of capital investment (acquisition) announcements for firms in the oil and 

gas industry.  

In Panel B of Table 6 we find support for hypotheses H2A and H2B and the notion 

that the market reacts positively to the announcement of firms divesting resources, whether 

conventional or unconventional resources. While the share market response on announcement 

of acquisition of unconventional resources is only positive and significant for the event 

window (0,0), there is a positive and statistically significant market response to 

announcement of divestiture of these resources for all event windows that include the 

announcement date (See Panel B of Table 6 for divestiture results). Of particular interest is 

the market response for the three-day period around the announcement, which is positive and 
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statistically significant for the divestiture of both conventional (0.79%) and unconventional 

resources (1.16%). Further, the share market reaction to divestiture of unconventional 

resources is generally greater than the market reaction to divestiture of conventional 

resources and, while this difference is economically significant (0.37% or 4.5% per annum 

respectively), it is not statistically significant for any of the event windows reported in Panel 

B. Hence, hypothesis H2C is not supported.  

5.2. Wealth effect and conventional and unconventional resources 

In this subsection we investigate the combined wealth effect of resource acquisition and 

divestiture by focusing on the share market reaction to the announcement of a resource 

transaction with respect to both the buyer and the seller.
13

 Previous studies find a positive 

wealth effect for single industry sectors following the announcement of acquisition and 

divestiture (Kaplan and Weisbach 1992; Mulherin and Boone 2000). In this study, we 

examine the combined wealth effect for conventional and for unconventional resources 

separately. For every acquisition there is a matching divestiture and the following analysis 

focuses on these matched acquisition/divestiture pairs for which there is a complete set of 

data available for analysis. Combined wealth effects are calculated for the matched 

acquisition and divestiture pairs using both equal weighting (EV) and value weighting (VW).  

Table 7 reports the combined wealth effects for the matched acquisition and divestiture pairs. 

For the sample of 172 conventional resource matched acquisition and divestiture pairs, the 

average equally-weighted 3-day CAR is 1.33% and the average value weighted 3-day CAR is 

0.56%. These findings suggest that the transfer of a conventional resource from one oil and 

gas firm to another, through separate purchase and sale transactions, creates wealth on 

average. This supports the existence of a synergy effect for our sub-sample of matched 

                                                           
13

 Paired acquisition and divestiture announcement analysis relies on matched samples where data is available 

for both the acquirer and the seller. 
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acquirer/divestiture oil and gas firm pairs for conventional resources. This supports 

hypothesis H3A. 

For the unconventional resource sub-sample of 141 matched acquisition and 

divestiture pairs, the average equally weighted 3-day CAR of 1.62% is positive and higher 

than that of conventional resources (1.33%). This result supports hypothesis H3B. Similarly, 

the average value weighted 3-day CAR of 0.61% is higher than that of conventional 

resources (0.56%) though this is not statistically significantly different from zero.   

(Insert Table 7 about here) 

The variation between equal weighted and value weighted unconventional resource 

results highlights the importance of the relative size of the buyers and sellers in analysis of 

the matched buyer/seller pairs. The variation in cumulative abnormal returns suggests the 

benefits of these transactions are not evenly spread across the buyer and seller in each pair. 

Indeed, these results suggest that more of the created wealth is attributed to the smaller of the 

two firms on average. In summary, these results support hypotheses H3A and H3B for 

equally weighted pairs though only the conventional resource finds support with the value 

weighted pairs based analysis. Finally, while somewhat smaller in magnitude, the positive 

wealth effect reported in this study is also consistent with the results reported by Mulherin 

and Boone (2000).  

5.3. Cross sectional analysis of market reaction to acquisition announcement.  

Cross sectional analysis is conducted to explore the variation in share market reaction to 

acquisition or divestiture of conventional or unconventional resources. Statistical tests are 

calculated using robust standard errors adjusted for clustering at the firm level. The 

dependent variable is the 3-day CAR estimated using the Carhart four-factor model and the 

variables of interest are indicator variables used to identify the various unconventional 
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resource subsectors. Consistent with previous studies, control variables are also included. 

These include estimates of crude oil and natural gas return volatility (Grullon et al. 2012), 

Size (Moeller et al. 2004), growth (Kerstein and Kim 1995), ROA (Hirshleifer et al. 2013), 

leverage (Haushalter et al. 2002) and age (Hobijn and Jovanovic 2001).  

5.2.1 Acquisitions 

Table 8 reports the regression results for the acquisition sample over the whole 

sample period 1989-2011. In the second column of Table 8, the indicator variable of interest 

is TECHDA, which identifies unconventional resource based investments as a group. The 

statistically insignificant positive coefficient for TECHDA suggests that on average the share 

market reaction to acquisition of unconventional resources is not significantly different from 

the share market response to acquisition of conventional resources. This is consistent with the 

results from univariate analysis and does not support hypothesis H1C.  Further, the generally 

positive and statistically significant constant coefficient supports Hypothesis H1A concerning 

conventional resource acquisitions and is consistent with the results reported in Panel A of 

Table 6.  

(Insert Table 8 about here) 

Further, we investigate the share market reaction to acquisition of the different subsectors that 

make up the unconventional resource classification. These include coal bed methane, deep 

water, heavy oil, liquefied natural gas, shallow water, shale gas/tight gas and other 

unconventional resources.
14

 An indicator variable is included for each unconventional 

resource subsector. The coefficient for each indicator variable captures the share market 

reaction to acquisition of the particular type of unconventional resource relative to 

                                                           
14

 Herold identifies a wider range of classifications than reported here. To aid analysis, the less numerous 

classifications are combined into the “other non-conventional” classification reported here.  
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conventional resources. The third column in Table 8 reports the market reaction to these 

various unconventional resource subsectors. The results suggest that there is little significant 

difference in market reaction to the various subsectors of unconventional resources relative to 

conventional resources. This more detailed test also fails to support hypothesis H1C.  

So far, we have examined the share market reaction to various subsectors of the 

unconventional resource classification for the full sample period from 1989 to 2011. Within 

this time period, the landscape of the energy market has changed dramatically, fuelled by 

technological change and fluctuations in commodity prices. This change is reflected in 

increased media attention as illustrated in Figure 2, which illustrates the variation in media 

attention to unconventional resources over the study period. The figure depicts the number of 

news articles published each year in the Wall street Journal that refer to unconventional 

resources. The graph suggests the possibility of changes in the impact of unconventional 

resources over time, and so we repeat the analysis using data drawn from four different sub-

periods.  

The first sub-period is from 1989 to 1994, which is reported in the fourth column of 

Table 8. This is a period of relatively low oil and gas prices and limited interest in the market 

for unconventional resources. We argue that technological innovation was required to exploit 

these unconventional resources. More innovative technology was required to exploit these 

resources at this time, compared with that required to exploit conventional resources. 

Consistent with these observations, the coefficients estimated for the unconventional resource 

subsectors are generally negative, with the exception of the Coalbed methane and Heavy oil 

coefficients.
 15

 It is important to note that the coefficients for shale gas/tight gas and shallow 

water are statistically significant at the 10% level. Thus, over this period on average, 

                                                           
15

 As an aside, we note that coalbed methane production increased substantially during this period and this may 

explain the positive though statistically insignificant coefficient for this dummy variable.   
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acquisitions of these resources created less value for the acquirer compared with acquisition 

of conventional resources. We argue that the market valued these unconventional resource 

acquisitions less highly because of the greater level of technological complexity and 

uncertainty associated with them. This result is consistent with hypothesis H1C. The previous 

analysis focused on a simple comparison of the share market reaction to conventional and 

unconventional resource acquisition announcements in total over the full period of the study. 

The finer analysis, reported for the sub-periods, suggests the effect of technological 

innovation varies across the various classes of unconventional resource. Finally, the “other 

non-conventional” classification also has a negative and statistically significant coefficient 

for this period though it is not clear which of the elements that make up this class are driving 

this result.  

In the following period, 1995 to 1999, oil prices were still low and the level of interest 

in unconventional resources was also still comparatively low (Figure 2). The coefficient for 

heavy oil is negative and significant only for this sub-period. It is argued that discovery and 

production of heavy oil is uneconomical when the price of crude oil is low (Ordonez 2007). 

Given the average oil price of less than $20 during this period, the negative coefficient for 

acquisition of heavy oil is in line with Ordonez’s finding. The remaining coefficients are 

generally statistically insignificant. Again, the “other non-conventional” classification is an 

exception though in this case it has a positive and statistically significant coefficient.  

The third time period, 2000 to 2005, is a period when prices were rising and interest 

in exploiting unconventional resources was increasing. There is no significant difference in 

market reaction to acquisition of any of the sub-classifications of unconventional resources 

compared with the acquisition of conventional resources. The estimated coefficients are also 

generally positively signed. Finally, the fourth sub period, 2006 to 2011, was characterized 
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by high and volatile prices and intense interest in exploitation of unconventional resources 

(See Figure 2). The only statistically significant coefficient (at the 10% level) is that for the 

Deepwater resources. It is difficult to explain this result, particularly given the fallout from 

Deepwater Horizon explosion that occurred in 2010 (Sabet, Cam and Heaney, 2012).  

Separate analyses for the periods, 2000 to 2005 and 2006 to 2011 respectively, does not 

support hypothesis H1C.    

The control variable coefficients reported in Table 8 are generally statistically 

insignificant though there are some exceptions; these concern the proxies for crude oil return 

volatility (Vol-Oil), firm size and growth. The significant coefficient of Vol-Oil suggests the 

share price reaction to acquisition announcements tends to be greater during periods of low 

crude oil price volatility when resource real option values would tend to be lower. Further, 

the unexpected share price reaction is greater for smaller firms, consistent with greater 

transparency associated with larger firms. Finally, the growth coefficients are negative and 

statistically insignificant for the full period though the sign and significance varies across the 

four sub-periods.  

In summary, the share market reaction to resource acquisition announcements 

provides little evidence to support the existence of a broad technological innovation driven 

difference between conventional and unconventional resources. On analysis of 

unconventional resource sub-sectors, the differences that are observed relate to particular 

classifications early in the study period. In general, there is little consistency across 

classifications or sub-periods. Finally, the positive statistically significant constant term is 

consistent with earlier univariate tests supporting the argument that the announcement of the 
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acquisition provides a costly signal of future positive NPV investment. These results are 

broadly in line with the univariate results reported before. 
16

 

 

5.2.2 Divestitures 

Table 9 reports the results for the divestiture sample. Hypothesis H2C predicts a 

positive coefficient for the unconventional resource sub sector dummy variables. Essentially, 

the announcement of divestiture of the more technologically complex unconventional 

resources is predicted to generate a more positive share market reaction than that expected on 

divestiture of conventional resources. The second column in Table 9 reports the coefficient 

on TECHDA, which estimates this difference for the whole sample period (1989-2011). This 

coefficient is positive and statistically significant at the 10% level of significance.  While this 

supports hypothesis H2C, it is important to look more closely at the unconventional resource 

sub-sectors that might account for this result, as set out in the third column in Table 9. The 

shale gas/tight gas coefficient is the only statistically significant coefficient, with 

unconventional shale gas/tight gas divestitures increasing share value by 4.4% more than 

conventional shale gas divestitures consistent with hypothesis H2C.  

We further explore the share market reaction to divestiture announcements using the 

sub-periods as defined in the previous acquisitions analysis (Table 8). There is evidence of a 

negative market reaction to divestiture of shale gas/tight gas sub sector relative to the 

divestiture of conventional resources from 1995-1999 though this reaction becomes positive 

and significant for the sub-periods 2000-2005 and 2006-2011. Thus, support for hypothesis 

H2C is evident in the later part of the study period. A similar result is noted for liquefied 

natural gas with negative coefficient for the period 2000-2005 and positive coefficient in the 

                                                           
16

 This analysis was repeated using just the upstream resources.  The results were little changed by restricting 

the sample in this way.  
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following period, 2006 to 2011. The sign and statistical significance of the “other non-

conventional” class varies over the sample period, similar to the results reported in Table 8.  

 (Insert Table 9 about here) 

 Control variable coefficients are also reported for the divestiture analysis in Table 9. 

Natural gas (Vol-Gas) rather than crude oil (Vol-Oil) is the key volatility variable in this 

analysis. This suggests natural gas resources may be driving the divestitures in this study with 

considerable effect in the 2000 to 2005 sub-period though the coefficients are negative and 

statistically significant for the full period of the study similar to the crude oil volatility results 

reported in Table 8. Again, the unexpected share price reaction is greater for smaller firms 

though there are no statistically significant coefficients for the growth proxy. The ROA 

coefficient is negative and statistically significant for the sub period 1989 to 1994, though 

this is not supported in the full period analysis.  

In summary, the share market reaction to resource divestiture announcements 

provides some evidence to support the existence of a broad technology driven difference 

between conventional and unconventional resources. On analysis of unconventional resource 

sub-sectors, the results for liquefied natural gas and for shale gas/ tight gas provide some 

support for the hypothesized greater share price reaction to the announcement of divestiture 

of more technologically complex unconventional resources. Finally, the positive statistically 

significant constant terms provide some support for the argument that the announcement of 

the divestiture increases equity value as it predicts an increase in the volatility of returns to 

the resources remaining under the firm’s control. These results are also broadly in line with 
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the univariate results reported above though the identification of the importance of shale 

gas/tight gas is an important finding and this is further explored in the following subsection.
17

  

5.4. Shale gas investment 

Given the magnitude of the estimated coefficients in the analysis reported in Table 9 and the 

general importance of the shale gas/tight gas sector in the U.S. over the past ten years 

(Alonso and Mingo 2010; EIA 2011c; Medlock et al. 2011; Rogers 2011; Cahoy et al. 2012; 

Joskow 2013), we conduct further analysis of the shale gas transactions. The results in Table 

8 suggest that acquisition of a shale gas resource generates a return that is not significantly 

different from that reported for conventional resources. Yet, Table 9 shows a significantly 

positive market response for divestiture of shale gas assets relative to conventional resources. 

We further explore this variation in Table 10, where it is found that, on average, acquisition 

of shale gas assets generates a 3-day CAR of 1.52% while the 3-day CAR reported for 

divestiture of shale gas assets is considerably larger 5.44%. It should be noted that, while the 

return generated for the sellers of shale gas assets is more than three times the return 

generated for the acquirers of shale gas resources, the difference is not statistically significant 

for most event windows.   

(Insert Table 10 about here) 

5.5. Portfolio analysis 

In their study, Hirshleifer et al. (2013) argue that investors do not fully impound news 

regarding technological innovation in the short term and there is evidence of mispricing 

between innovative efficiency and return.
18

 We examine this question further through 

analysis of long run and short run portfolio equity returns for firms that acquire oil and gas 

                                                           
17

 This analysis was repeated using just the upstream resources. The results were little changed by restricting the 

sample in this way. 
18

 Hirshleifer et al. (2013) find that innovative efficiency, measured as patents and citations scaled by research 

and development expenditures, is a strong predictor of future returns. 
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resources. We create three portfolios. The first is for firms that acquire conventional 

resources only (Conv) during the sample period. The second is for firms that acquired 

unconventional resources only (Unconv) and the third is for firms that acquired a 

combination of both conventional and unconventional resources (MIX). There are 1,282 

acquisition announcements: 960 announcements belong to the MIX sample, 167 

announcements belong to the conventional resources portfolio and 35 announcements belong 

to the unconventional resources portfolio. Table 11 reports the short-term and long-term 

returns for each of these portfolios. Buy and hold raw returns (Panel A) and buy and hold 

market adjusted returns (Panel B) are used to capture long-term returns to these investments.  

The long-term returns are measured over periods of 12, 24 and 36 months following the 

acquisition announcement date.
19

 The four-factor three-day average CAR (CAAR-FF) 

provides an estimate of the short-term return and these are reported in Panel B of Table 11.  

(Insert Table 11 about here) 

The raw returns reported in Panel A of Table 11 are positive and statistically 

significant for the three investment portfolios for 12, 24 and 36 month periods at the  level of 

significance of 10% or better. There is also evidence that MIX portfolio returns are 

statistically significantly less than conventional portfolio returns for 12-month and 24-month 

return periods. Yet, there is no evidence of a statistically significant difference between 

conventional and unconventional resources long-term returns. These results do not support 

hypothesis H4. 

The raw returns results may just reflect compensation for risk and so we repeat the 

analysis using market-adjusted returns (Panel B of Table 11).  The market adjusted MIX and 

conventional portfolio returns still exceed zero for the 12 month and 24 month portfolio 

                                                           
19

 The returns are raw returns and they are not scaled for each year.  
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return periods (Panel B, Table 11) though there is no support for statistically significant long-

term returns for the unconventional portfolio. Further, while the MIX 36-month market 

adjusted return is statistically significant this is not the case for either the conventional or 

unconventional 36-month market adjusted portfolio returns.  Finally, there is no evidence to 

support existence of statistically significant differences in these long-term returns. Thus, there 

is no evidence to support hypothesis H4.  

 In this study, we focused on the characteristics of the actual deal to see whether the 

deal is related to technological differences. The use of the content of the transaction in the 

capital acquisition announcement provides a more direct proxy than the patent data used in 

examining investor reaction to technological innovation related information by Hirshleifer et 

al. (2013).
20

 Contrary to the Hirshleifer et al. (2013), we find no significant difference in 

either short-term or long-term return to conventional relative to unconventional resources. 

Our findings tend to support an efficient market that fully impounds the information 

regarding technological innovation into stock prices on announcement day.  

6. Conclusion 

This study investigates the impact of the announcement of acquisition and divestiture of 

conventional and unconventional resources on the firm value. The development of 

technology has changed the shape of the oil and gas industry, and unconventional resources 

(shale gas, in particular) have had a profound impact on the nature of the oil and gas industry 

over the sample period. Using a sample of 1,282 acquisition and 1,503 divestiture 

announcements from 1989 to 2011, we find the market reacts positively to these 

announcements on average. Given the 3-day average CAR this reaction is statistically 

significant for conventional resource acquisitions and statistically insignificant for 
                                                           
20

 Hirshleifer et al. (2013) argue that investors showed inattention to innovative efficiency. 
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unconventional resource acquisitions. Further, there is evidence of a positive wealth effect for 

matched conventional resource deals enjoyed by both the acquirer and seller. On average, the 

total wealth effect of acquisition and divestiture of conventional resources is 1.3%. There is 

also evidence to suggest a greater return to smaller firms on average.  

In addition, while market reaction to divestiture announcements of both conventional 

and unconventional resources is positive and significant, market reaction to divestiture of 

unconventional resources is significantly greater than market reaction to divestiture of 

conventional resources. We also run sub-period analyses for different subsectors of 

unconventional resources; evidence is found for sign variation in coefficients of the 

unconventional resource subsectors across the different sub-periods.   

Finally, we create portfolios of oil and gas firms based on the nature of the acquisition 

i.e., conventional, unconventional and mixed.  Analysis of long-term and short-term portfolio 

returns shows no significant difference in the return to investments in either conventional or 

unconventional resources. While this is inconsistent with the Hirshleifer et al. (2013) 

mispricing argument, it supports the alternate hypothesis that investors react to technology 

related and non-technology related acquisition announcements rapidly and in an unbiased 

manner, consistent with the efficient market hypothesis.  
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Appendix A: Explanatory variable definitions. 

 

Code  Definition 

Vol-Oil Volatility of the last 30 futures price returns for the CME crude oil futures 

contract (WTI) that ceases trading in the month prior to the month of the 

announcement. All 30 daily returns are drawn from the one contract. 

Vol-Gas Volatility of the last 30 futures price returns for the CME natural gas futures 

contract (Henry Hub) that ceases trading in the month prior to the month of 

the announcement. All 30 daily returns are drawn from the one contract. 

Size The natural log of total asset (Item AT) for the acquirer firm.  

Growth 

(Market to 

book ratio 

(M/B)) 

The acquirer firm market value to book value (Item AT). Market value is 

defined as total liability (Item LT) - Deferred taxes and investment tax credit 

(Item TXDITC) +Preferred stock liquidation value (Item PSTKL) + market 

value of equity (Items CSHO*PRCC_F) 

ROA The acquiring firm operating income before depreciation (Item OIBDP) 

scaled by total assets (Item AT).  

Leverage The acquirer firm total liability (Item LT) scaled by total asset (Item AT). 

Age This is the natural log of the number of years (AA) the firm has been listed 

on the stock exchange. 
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Table 1: Description of the sample 

 

Filtering Criteria 
Number of 

acquisition 

deals 

Number of 

divestiture 

deals 

Herold mergers and acquisitions available for analysis 33,542 33,542 

Exclude deals involving firms not in the CRSP and Compustat database -25,306 -27,237 

Subtotal 8,236 6,305 

Constrain deals to acquisition of acreage & reserves (upstream), oil field 

services, downstream and midstream-only assets. 
-4,007 -2,190 

Subtotal 4,229 4,115 

Restrict deals to meet the following criteria: 1. Deal type is equal to 

acquisition, farm in or joint venture. 2. Deal status is equal to completed.  
-1,974 -1,204 

Subtotal 2,255 2,911 

Exclude deals not available in SDC platinum and Factiva database, firms with 

insufficient share returns during estimation and event period and deals with 

certain announcements during event period (See Section 3).  

-973 -1,401 

Final Sample for Analysis 1,282 1,510 
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Table 2: Descriptive statistics 

This table reports descriptive statistics for the explanatory variables used in regression analysis reported in 

Tables 8 and 9. Vol-Oil and Vol-Gas refer to volatility estimates calculated for the CME Group crude oil (WTI) 

and natural gas (Henry Hub) futures contracts respectively. These volatility estimates are calculated using the 

last 30 daily futures returns for the contract that ceases trading in the month immediately preceding the 

announcement month. The natural log of total assets (item AT) is used as a proxy for the size of the firm (Size). 

The proxy for the firm’s growth options (Growth) is the ratio of market value to book value of assets, where the 

book value is equal to the firm’s total assets (Item AT) and market value of the firm is calculated as market 

value of the equity (Item CSHO*Item PTCC_F) plus preferred stock (Item PSTKL) plus liabilities (Item LT) 

minus balance sheet deferred taxes and investment tax credit (Item TXDITC). ROA is the firm earnings before 

interest and taxes (EBIT) divided by total asset (Item AT). Leverage is calculated as total liabilities to total 

assets. Firm age (Age) is the natural log of the number of years the firm has been listed on the stock exchange 

(AA). All of the variables are selected from the reporting period preceding the announcement date. 
  

Panel A: Acquisition of resource (N = 1,282) 

Variable Mean Sd Min P5 P50 P95 Max 

Vol-oil 0.175 0.121 0.013 0.033 0.135 0.405 0.555 

Vol-gas 0.171 0.125 0.007 0.037 0.146 0.394 0.920 

AT 28,789 61,010 4 46 2,829 183,096 322,560 

Size  7.957 2.503 1.344 3.826 7.948 12.118 12.684 

Growth 1.533 0.840 0.454 0.918 1.363 2.616 18.898 

ROA 0.153 0.132 -1.102 -0.065 0.168 0.298 0.702 

Leverage 0.542 0.175 0.023 0.234 0.550 0.786 1.499 

AA 25.433 14.119 4.000 7.000 22.000 51.000 51.000 

Age 3.065 0.613 1.386 1.946 3.091 3.932 3.932 

Panel B: Divestiture of resource (N = 1,503) 

Vol-oil 0.163 0.119 0.013 0.032 0.120 0.392 0.555 

Vol-gas 0.162 0.120 0.007 0.022 0.126 0.394 0.895 

AT 46,534 72,982 5 110 11,613 219,015 322,560 

Size  9.036 2.344 1.528 4.696 9.350 12.297 12.684 

Growth 1.408 0.584 0.368 0.849 1.288 2.312 8.567 

ROA 0.147 0.130 -0.796 -0.044 0.153 0.287 2.000 

Leverage 0.581 0.163 0.001 0.362 0.574 0.802 2.000 

AA 30.995 15.650 4.000 8.000 27.000 51.000 51.000 

Age 3.274 0.608 1.386 2.079 3.296 3.932 3.932 
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Table 3: Spearman rank correlation coefficients 

This table provides a matrix of Spearman rank correlation coefficients for the explanatory variables. ***, ** and 

* refer to 1%, 5% and 10% level of significance respectively. Variables are defined in Table 2.  

Panel A: Acquisition of Assets 

 Vol-Oil Vol-Gas Size Growth ROA Leverage 

Vol-Gas 0.69***      

Size 0.16*** 0.05*     

Growth 

0.14*** 
0.22*** -0.15***    

ROA 

0.26*** 0.24*** 
0.32*** 0.22***   

Leverage 

-0.02 -0.04 0.22*** 
-0.11*** -0.08***  

Age 

-0.11** -0.06** 0.23*** -0.07** 
0.14*** 0.06** 

Panel B: Divestiture of assets 

 Vol-Oil Vol-Gas Size Growth ROA Leverage 

Vol-Gas 0.69***      

Size 0.18*** 0.15***     

Growth 

0.18*** 
0.22*** 0.09***    

ROA 

0.33*** 0.33*** 
0.35*** 0.34***   

Leverage 

-0.14*** -0.10*** -0.11*** 
-0.24*** -0.24***  

Age 

-0.12*** -0.08*** 0.31*** 
0.08*** 0.07*** 0.02 
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 Table 4: Classification of oil and gas firms by broad segments 

Panel A: Broad Segment Summaries 
 
Key Characteristic Acquisition  Divestiture 

Frequency       Percent  Frequency Percent 

Conventional      

Conventional 737 57.49  918 61.08 

      

Unconventional      

Coalbed Methane 35 2.73  35 2.33 

Deepwater 125 9.75  148 9.85 

Heavy Oil 27 2.11  34 2.26 

Liquefied Natural Gas  24 1.87  20 1.33 

Other non-conventional 66 5.15  28 1.86 

Shallow Water 121 9.44  247 16.43 

Tight Gas/Shale Gas 147 11.47   73 4.86 

Total 1,282 100.00   1,503 100.00 

Panel B: Broad Segment by Sector 

Key Characteristic Acquisition 

 

Divestiture 

Down Mids Oilf Upst Total 

 

Down Mids Oilf Upst Total 

Conventional 

           Conventional 29 30 

 

678 737 

 

40 20 

 

858 918 

            Unconventional 

           Coalbed Methane 

 

3 

 

32 35 

  

1 

 

34 35 

Deepwater 

  

4 121 125 

  

3 10 135 148 

Heavy Oil 1 1 

 

25 27 

  

3 10 135 148 

Liquefied Natural Gas  11 5 

 

8 24 

  

1 

 

33 34 

Other non-

conventional 

2 1 3 60 66 

 

10 3 

 

7 20 

Shallow Water 

   

121 121 

 

1 2 1 24 28 

Tight Gas/Shale Gas 

 

23 2 122 147 

   

3 244 247 

Total 43 63 9 1,167 1,282 
 

51 50 15 1,387 1,503 

“Down” refers to downstream, “Mids” refers to midstream, “Oilf” refers to oilfield and “Upst” refers to 

upstream.  
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   Table 5: Announcement frequency by year 

 YEAR   Acquisition   Divestiture 

   Conventional Unconventional Total  Conventional Unconventional Total 

1989   

12 

1 13  
23 0 

23 

1990   

5 

1 6  
26 4 

30 

1991   

21 

1 22  
46 1 

47 

1992   

14 

2 16  
25 1 

26 

1993   

25 

4 29  
25 3 

28 

1994   

29 

3 32  
18 3 

21 

1995   

24 

3 27  
37 3 

40 

1996   

44 

2 46  
52 5 

57 

1997   

44 

5 49  
51 13 

64 

1998   

39 

6 45  
60 7 

67 

1999   

30 

15 45  
52 16 

68 

2000   

29 

12 41  
25 12 

37 

2001   

24 

23 47  
20 18 

38 

2002   

28 

14 42  
37 20 

57 

2003   

28 

20 48  
40 23 

63 

2004   

44 

26 70  
45 37 

82 

2005   

54 

48 102  
32 58 

90 

2006   

37 

49 86  
47 67 

114 
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2007   

44 

57 101  
61 66 

127 

2008   

33 

69 102  
48 61 

109 

2009   

38 

39 77  
34 61 

95 

2010   

52 

74 126  
67 66 

133 

2011   

39 

71 110  47 

40 

87 

Total   737 545 1,282 
 

918 585 1,503 
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Table 6: Event study, conventional and unconventional assets 
This table provides an overview of the market response to acquisition and divestiture announcements. Panel A 

reports the market reaction to announcements of acquisitions of conventional and unconventional resources and 

Panel B reports the market reaction to announcements of divestiture of conventional and unconventional 

resources.  The parameters for expected return in Panel A and B are calculated over days -269 to -11, where day 

0 is the announcement date. The parameters of expected return are calculated using the Carhart (1990) four 

factor model. For average CARs, t-statistics are calculated using the standardized cross-sectional method of 

Boehmer et al. (1991). The ***, ** and * refer to significance at the 1%, 5% and 10% levels, respectively. 

  
Conventional 

 
Unconventional 

 
Difference 

  
(N= 737) 

 
(N= 545) 

  

  
(1) 

 
(2) 

  

Event Window Mean CAR   t-stat 
 

Mean CAR t-stat 
 

(1)-(2) t-stat 

Panel A: Acquisition.   

(-10,+10) 
 0.0135 2.38**  0.0090 0.91  0.0044 0.61 

(-5,+5) 
 0.0118 2.52**  0.0061 0.44  0.0057 1.03 

(-5,+1) 
 0.0137 4.10***  0.0051 0.66  0.0087 2.03** 

(0,0) 
 0.0074 4.64***  0.0052 2.24**  0.0021 0.84 

(-1,+1) 
 0.0093 4.46***  0.0057 1.09  0.0036 1.06 

(0,+1) 
 0.0095 4.92***  0.0055 1.37  0.0040 1.31 

(-1,+5) 
 0.0074 2.29**  0.0068 0.67  0.0006 0.13 

(+1,+10)   
-0.0010 -0.37  0.0039 0.47  -0.0050 -1.08 

Panel B: Divestiture. 

  
(N= 917) 

 
(N= 585) 

  

  
(1) 

 
(2) 

        (1)-(2)            t-stat 

(-10,+10) 
 0.0071 2.23**  0.0184 2.88***  -0.0113 -1.26 

(-5,+5) 
 0.0071 2.32**  0.0152 3.04***  -0.0082 -1.37 
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(-5,+1) 
 0.0089 2.91***  0.0165 4.96***  -0.0076 -1.46 

(0,0) 
 0.0066 3.55***  0.0064 2.25**  0.0003 0.09 

(-1,+1) 
 0.0079 3.72***  0.0116 3.17***  -0.0036 -0.82 

(0,+1) 
 0.0064 3.37***  0.0096 2.79***  -0.0032 -0.80 

(-1,+5) 
 0.0061 2.68***  0.0121 2.35**  -0.0060 -1.16 

(+1,+10)   
-0.0012 1.01  0.0028 0.68  -0.0040 -0.70 
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Table 7: Combined effect of acquisition and divestiture.  
EWCAR and VWCAR refer to the equally weighted and value weighted 3-day CARs to the matched acquisition 

and divestiture pairs. The parameters for expected return are calculated over days -269 to -11, where day 0 is the 

announcement date. The parameters for expected return are calculated using the Carhart (1997) four-factor 

model.  ***, ** and * refer to the 1%, 5% and 10% level of significance respectively.   

                  Conventional        Unconventional 

               EWCAR VWCAR EWCAR               VWCAR 

Mean 0.0133 0.0056 0.0162 0.0061 

Std Dev 0.051 0.0412 0.0947 0.0571 

Min -0.158 -0.109 -0.131 -0.099 

Max 0.310 0.247 0.913 0.396 

N 172 172 141 141 

Median 0.0082 0.0072 0.0024 -0.0003 

t-value 3.42*** 1.77* 2.04** 1.27 

Pr > |t| 0.0008 0.0778 0.0436 0.2062 
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Table 8: Regression analysis: Acquisitions 
The dependent variable is the cumulative abnormal return estimated using the Carhart (1997) four factor model 

three days around the announcement date. TECHDA is an indicator variable equals to one if the transaction is 

related to unconventional resources, and zero otherwise. Coalbed Methane, Deepwater, Heavy oil, Liquified 

Natural gas, other non-conventional, shallow water and shale gas are indicator variables for each of the 

unconventional segments. Control variables are defined in Appendix A. Robust standard errors clustered by firm 

are reported in parenthesis below the estimated coefficient. The ***, ** and * refer to 1%, 5% and 10% level of 

significance respectively. 

 Tech Segment  Segment - subsample analysis 

 1989-2011 1989-2011  1989-1994 1995-1999 2000-2005 2006-2011 

Constant 
0.069*** 0.070*** 

 
-0.090 0.119** 0.057** 0.070*** 

 (0.016) (0.015)  (0.075) (0.057) (0.026) (0.020) 

TECHDA 
0.005 

 
 

    
 (0.004) 

 
 

    Coalbed Methane  
 -0.006  0.011 -0.004 -0.012 -0.003 

  (0.018)  (0.039) (0.006) (0.011) (0.031) 

Deepwater 
 0.006  

 
-0.017 0.008 0.011* 

  (0.005)  
 

(0.015) (0.008) (0.006) 

Heavy Oil 
 -0.009  0.009 -0.037** 0.022 -0.004 

  (0.009)  (0.021) (0.016) (0.022) (0.009) 

Liquefied Natural Gas  
 0.015  

 
0.010 0.033 0.009 

  (0.010)  
 

(0.012) (0.021) (0.008) 

Other non-conventional 
 -0.007  -0.028** 0.072*** -0.003 -0.011 

  (0.006)  (0.013) (0.010) (0.011) (0.008) 

Shallow Water 
 0.006  -0.042* 0.007 0.000 0.011 

  (0.006)  (0.023) (0.022) (0.007) (0.008) 

Shale Gas/tight gas 
 0.011*  -0.030* -0.003 0.032 0.007 

  (0.006)  (0.018) (0.018) (0.023) (0.007) 

Control variables: 
       

Vol-Oil 
-0.043** -0.045***  -0.075 -0.322** 0.024 -0.095*** 

 (0.017) (0.017)  (0.164) (0.147) (0.021) (0.029) 

Vol-Gas 
0.008 0.008 

 
0.006 0.096 -0.014 0.022 

 
(0.014) (0.015) 

 
(0.152) (0.067) (0.015) (0.034) 

Size 
-0.004*** -0.004***  0.001 -0.003 -0.002 -0.006*** 

 (0.001) (0.001)  (0.004) (0.002) (0.002) (0.002) 

Growth 
-0.005 -0.005  0.047* -0.024** -0.011*** 0.001 

 (0.003) (0.003)  (0.024) (0.010) (0.002) (0.004) 
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ROA 
-0.002 -0.002  -0.042 0.003 -0.022 0.009 

 (0.016) (0.015)  (0.113) (0.025) (0.040) (0.021) 

Leverage 
-0.021 -0.022  -0.058 -0.004 -0.019 -0.015 

 (0.015) (0.015)  (0.041) (0.027) (0.027) (0.023) 

Age 
-0.003 -0.003  0.024 -0.009 -0.003 0.001 

 (0.003) (0.003)  (0.018) (0.013) (0.005) (0.004) 

Adjusted-R
2
 

0.04 0.06  0.15 0.11 0.10 0.07 
Number of std error 

adjusted clusters 
260 260 

 
60 

89 106 165 

N 
1,282 1,282  118 

212 350 602 
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Table 9: Regression analysis: Divestitures 
The dependent variable is the cumulative abnormal return estimated using the Fama French Carhart four factor 

model three days around the announcement date. TECHDA is an indicator variable equals to one if the 

transaction is related to unconventional resources, and zero otherwise. Coalbed Methane, Deepwater, Heavy oil, 

Liquified Natural gas, other non-conventional, shallow water and shale gas are indicator variables for each of 

the unconventional resources segments. Control variables are defined in Appendix A. Robust standard errors 

clustered by firm are reported in parenthesis below the estimated coefficient The ***, ** and * refer to 1%, 5% 

and 10% level of significance respectively. 

 Tech Segment  Segment - subsample analysis 

 1989-2011 1989-2011  1989-1994 1995-1999 2000-2005 2006-2011 

Constant 
0.060** 0.052* 

 

-0.070 0.004 0.039 0.088* 

 (0.030) (0.028) 

 
(0.127) (0.036) (0.046) (0.050) 

TECHDA 
0.008*  

 

    

 (0.004)  

 
    

Coalbed Methane  
0.006 

 

0.008 0.008 0.001 0.011 

 
 

(0.016) 

 
(0.019) (0.017) (0.020) (0.036) 

Deepwater  
-0.001 

 

 0.000 -0.010 0.007 

 
 

(0.004) 

 
 (0.014) (0.008) (0.006) 

Heavy Oil  
-0.004 

 

0.019 0.000 0.006 -0.008 

 
 

(0.006) 

 
(0.015) (0.010) (0.009) (0.011) 

Liquefied Natural Gas   
0.006 

 

 -0.016 -0.020* 0.048** 

 
 

(0.010) 

 
 (0.014) (0.010) (0.022) 

Other non-conventional  
0.002 

 

-0.021*** 0.029*** -0.015* 0.005 

 
 

(0.007) 

 
(0.008) (0.006) (0.009) (0.011) 

Shallow Water  
0.004 

 

0.015 -0.002 -0.005 0.009 

 
 

(0.004) 

 
(0.023) (0.009) (0.005) (0.007) 

Shale Gas/tight gas  
0.044* 

 

 -0.017* 0.019*** 0.043* 

 
 

(0.023) 

 
 (0.010) (0.005) (0.024) 

Control variables:        

Vol-Oil 
0.043 0.040 

 
0.001 -0.066 0.063* 0.025 

 (0.028) (0.026) 

 
(0.138) (0.119) (0.033) (0.047) 

Vol-Gas 
-0.047* -0.041* 

 
0.011 -0.027 -0.053** -0.035 

 
(0.025) (0.022) 

 
(0.124) (0.069) (0.022) (0.048) 
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Size 
-0.003*** -0.003** 

 
0.002 -0.006 -0.002 -0.005** 

 (0.001) (0.001) 

 
(0.004) (0.004) (0.002) (0.002) 

Growth 
-0.004 -0.003 

 
-0.005 -0.007 -0.007 -0.007 

 (0.006) (0.006) 

 
(0.022) (0.010) (0.009) (0.009) 

ROA 
-0.032 -0.025 

 
-0.243* 0.056 0.006 -0.027 

 (0.021) (0.021) 

 
(0.135) (0.054) (0.022) (0.042) 

Leverage 
0.007 0.007 

 
-0.023 0.038 -0.011 -0.010 

 (0.014) (0.014) 

 
(0.045) (0.028) (0.039) (0.026) 

Age 
-0.005 -0.004 

 
0.028 0.011 0.000 -0.003 

 (0.005) (0.004) 

 
(0.029) (0.017) (0.004) (0.006) 

Adjusted-R
2
 0.02 0.03  

0.05 0.04 0.04 0.09 
Number of std error 

adjusted clusters 275 275 
 

73 60 105 142 

N 1,503 1,503  175 118 367 665 
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Table 10: Acquisition and divestiture of shale gas 

This table reports market response to acquisition and divestiture announcements of shale gas. The parameters of 

expected return in Panel A and B are calculated over days -269 to -11, where day 0 is the announcement date. In 

Panel A, the parameters of expected return are calculated using Fama French Carhart four factor model. The 

market model is used to estimate the parameters of expected return in Panel B. The abnormal return in Panel C 

is calculated by subtracting the CRSP value weighted market index from the firm observed return over the event 

window. For average CARs, t-statistics are calculated using standardized cross-sectional method of Boehmer et 

al. (1991). The ***, ** and * refer to 1%, 5% and 10% level of significance respectively. 
 

  

Acquisition of Shale gas/Tight 

gas 

N=(147) 

 

Divesting of shale gas/tight 

gas 

(N=74) 

 
Difference 

 

      

  
(1) 

 
(2) 

   

Event Window Mean CAR t-stat   Mean CAR   t-stat   (1)-(2)   t-stat 
 

Panel A: Fama-French-Carhart four-factor model adjusted abnormal return.   

(-10,+10)  0.0142 0.68  0.0602 2.65***  -0.0460   -1.61 

(-5,+5)  0.0106  0.44  0.0636 3.52***  -0.0530 -1.94* 

(-5,+1)  0.0129 1.44  0.0633 3.97***  -0.0503  -1.93* 

(0,0)  0.0132     2.47**  0.0283 2.68***  -0.0152   -1.10 

(-1,+1)  0.0152     2.29**  0.0544 3.57***  -0.0392   -1.56 

(0,+1)  0.0135    2.17**  0.0461 3.43***  -0.0326   -1.47 

(-1,+5)  0.0128 0.86  0.0547 2.86***  -0.0418   -1.58 

(1,+10)   0.0007 -0.46  0.0034      0.27  -0.0027    -0.18 

Panel B: Market model. 

(-10,+10)  0.0111 0.73  0.0602 2.87***  -0.0490    -1.63 

(-5,+5)  0.0102 0.71  0.0645 3.48***  -0.0543 -1.93* 

(-5,+1)  0.0112 1.55  0.0605 3.89***  -0.0493 -1.88* 

(0,0)  0.0132     2.47**  0.0266     2.39**  -0.0133     -0.98 

(-1,+1)  0.0126  1.90*  0.0508     3.26**  -0.0382     -1.54 

(0,+1)  0.0121  1.96*  0.0430 3.12***  -0.0309     -1.42 

(-1,+5)  0.0115 0.80  0.0547 2.81***  -0.0432      1.62 

(1,+10)   -0.0017 -0.67  0.0061     0.57  -0.0078      -0.52 

 Panel C: Zero-one market model. 

(-10,+10)  0.0272    2.25**  0.0672 3.57***  -0.0400      -1.45 

(-5,+5)  0.0197 1.86*  0.0676 4.01***  -0.0479 -1.81* 

(-5,+1)  0.0170   2.43**  0.0617 4.35***  -0.0446 -1.78* 

(0,0)  0.0135   2.57**  0.0268     2.46**  -0.0133      -0.99 

(-1,+1)  0.0149   2.38**  0.0504 3.39***  -0.0355      -1.47 
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(0,+1)  0.0122   2.09**  0.0420 3.02***  -0.0297      -1.38 

(-1,+5)  0.0176 1.66*  0.0563 3.06***  -0.0387       -1.51 

(1,+10)   0.0045 0.49  0.0063      0.70  -0.0018      -0.12 
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Table 11: Portfolio analysis 
This table presents the univariate analysis. (Conv) refers to the portfolio of firms which invested in conventional resources. (Unconv) refers to the portfolio of firms which 

invested in unconventional resources. (MIX) refers to the portfolio of firms which invested in both conventional and unconventional resources. Panel A is estimated using a 

Buy and Hold return and Panel B is estimated using market adjusted return. The t-test for differences in mean is estimated assuming unequal variances. The ***, ** and * 

refer to 1%, 5% and 10% level of significance respectively.   

 

Panel A: Average Buy and Hold Return           Mean difference  Mean difference  Mean difference 

Period N MIX (1) t 

 

N Conv (2) t 

 

N Unconv (3) t 

 

(1)-(2) t  (1)-(3) t  (2)-(3) t 

[0,12] 1054 0.1504*** 10.43  153 0.3375*** 5.06 

 

32 0.2123** 2.18 

 

 -0.1871*** -2.73  -0.0619 -0.62  0.1252 1.05 

[0,24] 960 0.3043**** 12.60  132 0.7016*** 3.93 

 

29 0.3408** 2.28 

 

 -0.3973** -2.20  -0.0365 -0.24  0.3608 1.54 

[0,36] 838 0.5722*** 6.42   103 0.6720*** 3.67   19 0.6680* 1.65     -0.0998 0.49  -0.0958 -0.23  0.004 0.01 

Panel B: Average Market adjusted Buy and Hold Return            

Period N MIX (1) t 

 

N Conv (2) t 

 

N Unconv (3) t 

 

(1)-(2) t  (1)-(3) t  (2)-(3) t 

[0,12] 1054 0.0842*** 6.30  153 0.2102*** 3.19 

 

32 0.1032 1.24 

 

   -0.126* -1.87  -0.019 -0.22  0.1070 1.00 

[0,24] 960 0.1421*** 6.21  132    0.4302** 2.43 

 

29 0.1303 1.02 

 

   -0.2881 -1.61  0.0118 0.09  0.2999 1.37 

[0,36] 838 0.3272*** 3.68   103    0.2430 1.29   19 0.4017 1.08       0.0842 0.04  -0.0745 -0.19  -0.1587 0.38 

CAAR-FF 1080 0.0070*** 4.38  167    0.0087 1.51  35 0.0253 1.22     -0.0017 -0.27  -0.0183 -0.87  -0.0166 0.77 
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Figure 1: The fluctuation of natural gas prices and quantity of horizontal drilling in the U.S 

 

 

Source: EIA and smith bits Schelumberger.  
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Figure 2: The number of news articles published in the WSJ about unconventional resources 

(1988-2011) 
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Highlights 

 Investigation of the market response to specific oil and gas acquisition announcements  

 Provides a test of how the equity market views the purchase of high tech unconventional 

resources by oil and gas firms 

 Asset acquisitions tend to increase equity value on average, consistent with information 

asymmetry arguments.  

 Positive wealth effects are observed for both acquirer and seller of conventional resources. 

 On average, both the seller and buyer benefit from these resource transactions. 
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